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Office  of  the  Chief  of  P^ngineebs, 

United  States  Army, 
Washimjtfm^  Septeinher  S9^  190^. 

Sir:  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30,  1902: 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engi- 
neers, United  States  Army,  at  the  end  of  the  fiscal  year  was  150. 

Since  the  last  annual  report  the  Corps  of  Engineers  has  lost  one  of 
its  officers — Capt.  James  J.  Meyler,  who  died  on  December  12, 1901. 

There  were  added  to  the  Corps  of  Engineers,  by  transfer  from  the 
line  of  the  Army,  three  first  lieutenants  on  March  7,  1902,  and  one  on 
April  9,  1902,  to  date  from  January  18,  1902,  with  rank  from  Febru- 
ary 3, 1901,  and  nine  second  lieutenants  on  March  7, 1902,  to  date  from 
January  18,  1902,  with  rank  from  Febi-uary  2,  1901,  to  fill  original 
vacancies,  under  the  provisions  of  section  22  of  the  act  of  Congress 
approved  February  2,  1901,  and  by  promotion  of  graduates  of  the 
Military  Academy,  7  second  lieutenants  on  June  30, 1902,  to  rank  from 
June  12,  1902.  Five  of  the  second  lieutenants  transferred  on  March 
7,  1902,  were  promoted  to  first  lieutenants  on  March  10,  1902,  to  fill 
existing  vacancies  in  the  Corps  of  Engineers. 

On  tne  30th  of  June,  1902,  the  officers  were  distributed  as  follows: 

• 

Table  I. 

Commanding  the  Corps  of  Engineers  and  Engineer  Department,  and  Board  of 

Ordnance  and  Fortincation 1 

( )ffice  of  the  Chief  of  Engineers  and  Light-House  Board 1 

Office  of  the  Chief  of  Engineers 5 

Division  Engineer,  fortifications,  river   and  harbor  works,  and   Light-House 

Board 1 

Division  Engineer  and  The  Board  of  Engineers 1 

Fortifications  and  river  and  harbor  works 15 

Division  Engineer,  river  and  harbor  works,  an<i  The  Boanl  of  En^neers 1 

Division  Engineer,  river  and  harbor  works,  and  light-house  distnct :-.--•  ^ 

Division  Engineer,  Mississippi  River  Commission,  Missouri  River  Commission, 

and  light-house  district 1 
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Division  Engineer,  river  and  harbor  works,  and  engineer  oflScer,  Department  of 

the  Lakee 1 

Division  Engineer,  California  Debris  Commission,  and  engineer  officer,  Depart- 
ment of  California 1 

light^House  Establishment 5 

The  Board  of  Engineers  and  International  Congress 1 

Washington  Aqueduct 2 

River  and  harbar  works 13 

Division  Engineer,  fortifications,  river  and  harlwr  works,  and  California  Di§briH 

Commission 1 

River  and  harbor  works  and  licht-house  districts 2 

Fortifications  and  lisht-house  district 1 

Division  Engineer,  Mississippi  River  Commission,  fortifications,  and  river  and 

harbor  works 1 

Division  of  the  Philippines 25 

Missouri  River  Commission,  fortifications,  and  river  and  harbor  works 1 

Fortifications,  river  and  harbor  works,  and  light-house  districts 4 

Post  of  Fort  Leavenworth,  First  Battalion  of  Engineers,  and  engineer  officer. 

Department  of  the  Missouri 1 

Post  of  Washington  Barracks,  Engineer  School  of  Application,  and  Third  Bat- 
talion of  Engineers ^ 15 

Survey  of  Northern  and  Northwestern  lakes 1 

MiasisBippi  River  improvement 3 

Mississippi  River  Commission,  Missouri  River  Commission,  and  river  and  har- 
bor works 1 

Public  buildings  and  groundn.  District  of  Columbia 1 

Engineer  Commissioner,  District  of  Columbia 1 

Cubui  affairs 2 

Post  of  Washington  Barracks  and  Engineer  School  of  Application 2 

Post  of  Fort  Leavenworth  and  First  Battalion  of  Eneineers 14 

River  and  harbor  w^orks,  Yellowstone  National  Pars,  and  Fort  Washakie  mili- 
tary road 1 

Fortifications,  river  and  harbor  works,  and  Board  of  Ordnance  and  Fortification.  1 

Unite<l  States  Military  Academy 5 

Assistants  to  Engineer  Commissioner,  District  of  Columbia 2 

Fortifications^  river  and  harbor  works,  and  engineer  officer,  Departmentof  Texas.  I 
Mississippi  River  improvement,  light-house  district,  river  and  harbor  works,  and 

VicksDurg  National  Military  Park 1 

Post  of  Washington  Barrack's,  Engineer  School  of  Application,  and  engineer 

officer.  Department  of  the  East 1 

Buildings  for  Government  Printing  Offi(«,  War  College,  and  Washington  Bar- 
racks   2 

California  Debris  Commission -.--  1 

En^neer  depot  at  Willets  Point  and  The  Board  of  Engineers 1 

Adjutant-General* s  Office,  United  States  Army 1 

Graduating  leave 7 

150 

As  shown  by  the  alcove  table,  the  duties  devolving  upon  the  Corps 
of  Engfineers  are  greater  now  than  ever  before  in  its  history,  and  year 
after  year  they  have  been  increasing. 

These  duties  now  include  the  command  of  three  battalions  of  troope, 
the  expenditure  of  about  $3,000,000  appropriated  by  Congress  for  forti- 
fications and  kindred  work,  of  over  $80,000,000  appropriated  for  river 
and  harbor  work;  the  construction  and  repair  of  the  entire  li^ht-hoiwe 
s^'stem  of  the  countr}^;  the  water  supply,  the  municipal  engineering. 
and  a  share  in  the  city  government  of  the  capital  of  the  United  Stater 
the  improvement  of  the  Yellowstone  National  Park;  the  survey  of  tJ 
Northern  and  Northwestern  lakes;  and  the  mining  and  debris  oonUD 
sion  in  the  State  of  California.     In  addition,  the  Chief  of  Engineen 
ex  officio  a  member  of  the  War  College  Board,  a  member  of  the  Boi 
of  Ordnance  and  Fortification,  and  of  other  important  boards  9 
commissions. 


FORTIFICATIONS. 
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The  act  of  February  2, 19f>l,  in<Toased  the  organization  of  the  C!orps 
of  Engineers  from  127  officers  to  160,  and  the  enlisted  strength  from 
one  Imttahon  to  three  battalions.  The  increase  of  officers  was  made 
up  of  6  captains,  10  first  lieutenants,  and  18  second  lieutenants. 

The  extra  battalions  of  enlisted  men  called  for  continuous  and  exclu- 
sive services  of  the  following  officers,  in  addition  to  those  serving  with 
the  original  battalion: 

Two  majors,  8  captains,  12  first  lieutenants,  and  8  second  lieutenants. 

The  following  table  shows  the  effect  actually  produced  by  the  act 
above  mentioned  upon  the  number  of  officers  of  engineers  available  for 
the  performance  of  their  varied  and  important  duties. 

Table  II. 


Rank. 


MajoiN 

Captains 

First  lieutenants. . . 
Second  lieutenants 


Increaw; 
(»f  num- 
ber of 
ofnum-  '  offieew 
'  required 
for  com- 
mand of 
troops. 


Incroasc 


l>er  of 
'  officers. 


Gain  as 

regards 

general 

duties 

of  the 

corps. 


Loss  »i8 
regards 
general 
duties 
of  tlie 
corps. 


5 
10 
18 


2    ... 

2 

8    ... 

8 

12    ... 

, 

2 

8  ■■ 

10    .... 
1 

Total. 


33  ! 


30 


10 


The  net  result  is  the  loss  of  7  officers  from  the  most  effective  grades 
for  active  control  of  works  calling  for  severe  physical  exertion,  and 
the  gain  of  10  officers  in  the  grade  of  second  lieutenant,  who,  by  rea- 
son of  youth  and  inexperience,  mast  undergo  a  period  of  training  and 
instruction  before  they  become  cai>able  of  assuming  the  responsibilities 
of  independent  commands. 

A  most  serious  effect  of  the  reorganization  of  February  2,  1901,  was 
to  further  materially  reduce  the  already  too  slow  rate  of  promotion 
for  all  officer  hereafter  joining  the  corps.  From  1866  to  1901  the 
ratio  of  field  officers  in  the  Corps  of  Engineers  to  the  total  number 
was  39  per  cent,  which  resulted  in  a  satisfactory  rate  of  promotion  as 
compared  with  the  Army  at  large;  by  the  reorganization  this  ratio 
was  reduced  to  31  per  cent,  increasing  materially  the  length  of  service 
required  before  reaching  the  grade  of  major.  It  is  believed  to  be  but 
simple  justice  that  the  numbers  of  the  various  grades  be  so  readjusted 
as  to  return  to  the  ratio  of  field  officers  in  effect  for  thirty -five  years, 
and  that  the  field  officers  be  proportioned  among  the  grades  of  colonel, 
lieutenant-colonel,  and  major  as  nearly  as  practicable  in  the  ratio 
adopted  for  the  other  staff  corps,  that  is  1 — 1^ — 3,  which  would  pro- 
vide, without  increasing  the  number  of  officers  now  authorizecl  by 
law,  the  following  organization,  which  is  recommended:  One  brigadier- 

feneral,  12  colonels,  16  lieutenant-colonels,  34  majors,  40  captams,  40 
rst  lieutenants,  17  second  lieutenants. 

At  the  present  time  there  are  20  officers  below  the  rank  of  major 
who  have  charge  of  very  important  engineering  duties,  including  large 
river  and  harbor  and  fortification  works;  the  many  duties  of  the 
corps  make  the  assignment  of  such  junior  officers  to  such  positions 
unavoidable.  The  work  performed,  as  well  as  length  of  service  and 
experience,  entitles  these  officers  to  the  increased  rank  and  emolu- 
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ments  which  a  return  to  former  ratios  would  partially  grant.  Experi- 
ence in  civil  as  well  as  in  military  life  has  long  since  proved  the  evil 
effect  of  imposing  labors  and  responsibilities  out  of  proportion  to  the 
amount  of  compensation  paid  for  work  to  be  done. 

THE  BOARD  OF  ENGINEERS. 

The  regulations  for  the  government  of  the  Corps  of  Engineers  pro- 
vide for  a  Board  of  Engineers,  consisting  of  not  less  than  three  oflScers, 
designated  by  the  Chief  of  Engineers  with  the  sanction  of  the  Secre- 
tary of  War.  This  Board  acts  in  an  advisory  ca,pacity  to  the  Chief 
of  Engineers  upon  important  questions  of  engineering.  One  of  its 
principal  duties  is  to  plan  or  revise  the  projects  for  permanent  fortifi- 
cations of  the  United  States. 

Owing  to  the  intimate  relations  in  regard  to  defenses  existing  between 
the  Corps  of  Engineers,  the  Ordnance  Department,  and  the  Artillery 
Corps,  it  was  deemed  expedient  during  the  }■  ear  to  add  an  ordnance 
officer  to  the  Board,  in  addition  to  the  artillerv  officer  added  last  year, 
for  service  whenever  the  preparation  of  plans  of  defense  was  under 
consideration.     The  actual  detail  was  not  made  before  July  1,  1902. 

The  composition  of  this  Board  and  its  operations  during  the  past 
fiscal  year  are  given  in  its  report. 

(See  Appendix  No.  1.) 

BOARD  ON  TORPEDO  SYSTEM. 

This  Board  was  dissolved  during  the  year  and  its  records  sent  to  the 
artillery  School  of  Submarine  Defense  at  Willets  Point.  The  transfer 
of  the  torpedo  defenses  to  the  artillery,  by  act  of  February  2,  11H)1, 
rendered  tne  further  continuance  of  the  engineer  board  unnecessary. 

FORTIFICATIONS. 

The  scheme  of  national  defense  upon  which  work  has  now  been  in 
progress  since  1888  is  based  upon  a  report  dated  January  16,  1886, 
submitted  bv  the  Board  on  Fortifications  or  other  Defenses,  popularly 
known  as  the  Endicott  Board.  This  Board  indicated  the  localities 
where  defenses  were  most  urgently  needed;  determined  the  character 
and  general  extent  of  the  defenses,  with  their  estimated  cost;  and 
recommended  for  first  consideration  the  names  of  27  principal  ports, 
arranged  in  the  order  of  their  importance. 

At  the  time  of  its  report  the  coasts  of  the  United  States  were  unde- 
fended, except  by  obsolete  ordnance  mounted  in  old-style  masonry 
forts  incapable  of  coping  even  with  the  ships  of  that  day;  and  the 
manufacture  of  aimor  and  modern  seacoast  guns  and  carriages  in  the 
United  States  had  not  yet  been  entered  upon  or  designs  therefor 
perfected. 

The  first  act  of  Congress  designed  to  carry  out  the  recommendations 
of  the  Endicott  Board  was  approved  September  22,  1888.  It  created 
the  Board  of  Ordnance  and  Fortification  and  made  appropriations  for 
beginning  the  manufacture  of  modern  seacoast  ordnance,  out  made  no 
provision  for  the  construction  of  batteries.  The  first  api)ropriation 
for  the  construction  of  gun  and  mortar  batteries  was  contained  in  tbe 
act  of  August  18,  1890,  since  which  time  appropriations  of  vanrinjf 
amaixuts  have  been  made  regularly  each  year  for  carrying  forward  toe 
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adopted  scheme  of  coast  defense — for  the  manufacture  of  ordnance, 
for  the  construction  of  batteries,  and  for  torpedo  defenses. 

From  time  to  time  the  defensive  details  for  each  locality  have  been 
carefully  ela]x)rat<*d  in  projects  prepared  by  The  Board  of  ilngineers, 
and  in  each  case  these  projects  have  received  the  formal  approval  of 
the  Secretiiry  of  War  prior  to  the  actual  becrinningr  of  work.  Up  to 
the  present  time  proje<'ts  for  permanent  seacoast  defenses  have  been 
adopted  for  31  localities  in  t\n\  United  States,  as  follows: 


1.  Penobscot  River,  Maine. 

2.  Kennebec  River,  Maine. 

3.  Portland,  Me. 

4.  Portsmouth,  N.  H. 

5.  Boston,  Mass. 

6.  New  Be<lforfl,  Maa*. 

7.  Narra^nsett  Bay,  Rhode  Islan<l. 


16.  Charleston,  S.  C. 

17.  Port  Royal,  S.  C, 

18.  Savannah,  (in. 

19.  8t.  Johns  Kiver,  Florida. 

20.  Key  West,  Fla. 

21.  Tampa  Bay,  Florida. 

22.  Pensacola.Fla. 


8.  East(»rn    entrance    to    Lnrng    Island  i  23.  Mohile,  Ala. 


Sound. 
9.  New  York,  N.  Y. 

10.  Delaware  River. 

11.  Baltimon^  Md. 

12.  \Va.shington,  1).  C. 

13.  IIamj)ton  Roads,  Virj^inia. 

14.  Entrance  to  Chesajwake  Bay  at  ( -ape  ington. 

Henry.  '  ,  30.  Puget  Sound,  Washington. 

15.  Wilmington,  N.  C.  !  31.  Lake  Cliamplain. 


24.  New  Orleans,  I^i. 

25.  Sabine  Ptu-s,  Tex. 

26.  Galveston,  Tex. 

27.  San  Diego,  Cal. 

28.  San  Francisco,  C-al. 

29.  Columbia  River,  Oregon  an<l  Wash- 


In  addition  to  the  above  localities,  the  defense  of  the  Gre^it  Lakes 
and  the  St.  Lawrence  Kiver  is  under  consideration. 

Projects  for  the  defenses  for  Porto  Rico,  Hawaii,  Guam,  Manila, 
and  Subig  Bay  have  been  approved  by  the  Secretary  of  War,  and 
actual  construction  should  begin  thereon  at  an  early  day.  It  is  believed 
that  the  time  has  come  when  it  will  be  no  longer  possible  to  ignore 
the  question  of  the  insular  defenses.  The  Navy  Department  is  prop- 
erly insistent  that  all  its  importtmt  coaling  stations  should  receive 
E roper  defensive  protection  to  keep  oft*  predatory  attacks  from  possi- 
le  liostile  fleets. 

In  view  of  modern  changes  in  the  methods  of  ordnance  and  ship 
construction,  the  degree  of  defense  to  be  provided  for  coaling  stations, 
scattered  all  over  the  world,  for  the  larger  naval  bases  which  must  be 
promptly  established  and  for  which  appropriations  are  asked  of  Con- 
gress by  the  Navy  Departiuent,  for  the  ports  of  Manila,  Pearl  Harbor, 
and  Honolulu,  and  for  the  lake  ports  and  the  St.  Lawrence  River, 
should  be  determined  bv  a  tribunal  similar  to  the  Endicott  Board. 
This  triljunal  should  be  created  for  the  purpose  by  Congress,  and,  like 
the  Endicott  Board,  should,  it  is  suggested,  include  the  Secretary  of 
War,  the  chiefs  of  Engineers,  Ordnance,  and  Artillery,  one  high  rank- 
ing oflScer  of  each  of  those  branches  of  the  service,  two  naval  officers 
of  high  rank,  and  two  civilians  expert  on  the  subject  of  our  foreign 
commercial  relations. 

Nearly  fifteen  years  have  elapsed  since  the  adopted  scheme  of  coast 
defense  was  formulated  by  the  Endicott  Board.  At  that  time  the 
rapid-fire  gun  was  in  its  infancy,  and  ships  were  characterized  by 
extremely  heavy  guns  and  great  thickness  of  armor.  With  the 
development  of  the  rapid-fire  gun  and  the  increase  in  the  resisting 
powers  of  armor  a  material  change  has  taken  place  in  ship  construction, 
necessitating  corresponding  changes  in  the  details  of  coast  defenses. 
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In  accordance  with  the  recominondations  of  the  Endicott  Board,  the 
earlier  detailed  projeet^j  contemplated  mounting  a  considemble  number 
of  the  heaviest  guns  at  the  more  important  hari)oi's  in  annored  works. 
The  tendency  toward  a  reduction  in  caliber  of  heavy  ordnance  and  the 
adoption  of  a  disappearing  carriage  for  the  12-inch  gun  has,  up  to  the 
present  time,  enabled  the  United  States  to  avoid  costly  experiments  in 
armored  turrets,  cupolas,  and  casemates,  which  have  been  forced  on 
European  nations  by  their  struggle  for  military  and  commercial 
supremacy.  No  definite  numbers  or  calibers  of  rapid-fire  guns  wore 
assigned  in  the  earlier  projects,  but  subsequent  revisions  have  resulted 
in  a  regular  programme  for  rapid-fire  armament,  a  reduction  in  the 
number  and  caliber  of  heavy  guns,  a  reduction  in  the  number  of  mortars, 
and  a  general  elimination  of  armored  defenses.  Marked  economies 
have  thus  been  secured  without  any  sacrifice  of  defensive  requirements. 
As  ships  and  naval  ordnance  change,  further  revision  will  be  necessary. 

The  first  appropriation  for  constructing  gun  and  mortar  batteries 
was  made  in  1890,  but  it  was  not  until  1896  that  appropriations  com- 
mensurate with  the  magnitude  of  the  undertaking  were  made.  The 
seacoast  defenses  of  the  United  Staters  are  now  somewhat  more  than 
50  per  cent  completed;  25  of  the  principal  harbors  of  the  United  States 
have  a  sufficient  number  of  heavv  guns  and  mortars  mounted  to  penuit 
an  eflFective  defense  against  naval  attack,  and  during  the  past  two  years 
considerable  progress  has  been  made  in  the  installation  of  an  adequate 
rapid-fire  annament,  now  the  matter  of  first  impoilance. 

Grun  and  inmiai*  batteries, — The  existing  projects  for  seacoast 
defenses  comprise  35()  heavy  guns  of  8-inch,  10-inch,  and  12-inch 
calibers,  1,294  rapid-fire  guns  from  2.24-inch  to  6-inch  caliber,  and 
544  mortars.  The  total  cost  for  the  engineering  work  is  estimated  at 
$50,000,000,  including  what  has  been  completed  as  well  as  what  remains 
to  be  done. 

Since  the  act  of  May  25,  1900,  the  wording  of  the  fortification  acts 
has  not  permitted  the  construction  of  any  mortar  batteries.  During 
the  summer  of  1901  a  series  of  tests  was  made  by  actual  firing  of  the 
mortars  in  Fort  Preble,  Portland  Harbor,  Maine.  The  results  were 
most  satisfactory,  and  conclusively  proved  the  usefulness  of  these 
pieces  even  against  moving  ships  at  ranges  between  3,(XX)  and  9,000 
yards.  Subsequent  target  practice  has  shown  them  to  be  accurate  and 
effective  up  to  11,000  yards,  and  extreme  mnges  of  12,000  yards  have 
been  successfully  used.  The  mortar  possesses  the  advantage  that  it 
can  be  directed  to  hit  any  point  within  its  limits  of  range.  Interven- 
ing high  or  wooded  land  does  not  aflect  its  searching  fire  if  out- 
lying range-finding  stations  are  so  provided  as  to  permit  the  water 
areas  to  be  seen.  If  an  advanced  gun  battery  is  captured  it  can  be 
instantly  made  untenable  by  mortar  fire  from  any  point  within  range. 
At  most  of  the  harbors  all  the  mortars  that  are  needed  have  been 
emplaced,  but  at  a  few  localities  additional  mortir  batteries  are  still 
essential.  It  is  considered  exceedingly  desimbie  that  future  appropri- 
ation acts  be  so  worded  as  to  permit  the  expenditure  of  such  limited 
funds  as  may  be  necessary  in  completing  the  provisions  for  moitar 
defense. 

Since  the  inauguration  of  the  present  system  of  coast  defense  the 
several  appropriations  made  by  Congress  for  the  construction  of  gun 
and  moi-tar  butteries  have  been  as  follows: 
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Act  of- 


Aug:iistl8, 1890 

Febniarv24, 1891.... 

July  23,'l892 

Febniary  IS,  189.S 

AugiiHt  1,1894 

March  2,  1895 

June  6,  1896 

March  3,  1897 

AUotmenta  fnuii  I  ho 
ap]>ropriatinn  for 
"National  De- 
fense, ' '  act  (ff  March 
9,  1898 


$1,221, 

750, 

500, 

50, 

500, 

500, 

2, 400, 

3,841, 


Act  of— 


000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
333.00 


3,817,670.02 


May  7,  1898 $3,000,000.00 

July  7,  1898 2, 562, 000.  00 

Marcih  3,  1899 1, 000, 000. 00 

May  25,  1900 2,000,000.00 

Mardi  1,  1901 1, 615, 000. 00 

June  6, 1902 2, 000, 000. 00 

Total 25,757,009.02 


The  foregoincr  tiible  does  not  Include  $306,540.80  allotted  and 
expended  during  the  war  with  Spain  from  the  appropriation  for 
'^ National  Defense"  for  the  construction,  on  the  Atlantic  and  Gulf 
coasts,  of  a  number  of  earthen  batteries  which  have  since  been  aban- 
doned; nor  an  appropriation  of  $91)2,000  for  reconstruction  and  repair 
of  the  fortifications  to  protect  the  harbor  of  (iralveston,  Tex.,  madi:*  to 
re])lace  the  works  injured  or  destroyed  in  the  hurricane  which  wrecked 
the  city  of  Galveston  on  September  8,  1900. 

The  total  num])er  of  seacoast  guns  and  carriages  for  which  the  Chief 
of  Ordnance  reports  his  Department  has  made  provision,  and  the  cor- 
responding permanent  emplacements  for  which  the  Engineer  Depart- 
ment has  made  provision  with  the  funds  appropriated  for  construction 
of  gun  and  mortar  batteries,  including  allotments  from  the  appropri- 
ation for  '•  National  Defense,"  are  shown  in  the  following  table: 


Typf  of  j^uii  or  carriaKC. 


12-incli  mortar  carriages,  mcxlel  189G 

ri-inch  mortar  carriages,  model  1891 

ri-inch  disappearing  carriages,  L.  F.,  model  1901 

r2-inch  disappearing  carriages,  L.  F.,  model  1897 

12-lnch  disappearing  carriages,  L.  F.,  model  1896 

12-inch  gun-lift  carriages,  altered  to  nondisappearing 

12-inch  gun-lift  carriages,  model  1891 

12-inch  nondisap^aring  carriages,  model  1892 

IQ-inch  disappearing  carriages,  A.  R.  F.,  model  1896 

10-inoh  disappearing  carriages.  L.  F.,  model  1901 

IQ-inch  disappearing  carriages,  L.  F.,  model  1H96 

10-inch  dlsanpearing  carriages,  L.  F.,  model  1894 

10-inch  nonaisappearitig  carriages,  model  1891^ 

8-inch  disappearing  carriages,  L.  F.,  model  1896 

8-inch  disappearing  cairriages,  L.  F..  model  1894 

8-inch  nondisappearing  carriages,  nu)dol  1892 

15-inch  smoothbore  carriages  altered  for  8-Inch  rifles 

6-inch  disappearing  carriages,  model  1898 

6-lnch  rapid-fire  (\  ickers  Son  <fe  Maxim),  pedestal  mounts 

6-inch,  mount  not  determined  upon 

6-ineh  rapid-fire,  pedestal  mounts,  model  1900 

5-ineh  balanced-pillar  mounts,  model  1896 

5-inch  pedestal  mounts 

4.7-in('h  rapid-tire  (Armstrong  pattern),  pedestal  mounts  . 
4.7-inch  rapid-fire  (Schneider  patt'-jm),  pedestal  mount. .. 

4-lnch  rapid-fire  (Dri^gs-Schroeder),  peaestal  mounts 

3-lnch  balanced-pillar  mounts 

3-inch  casemate  mounts 

3-inch  pedestal  mounts 

2.24-inch  rapid-^o  field  carriages  and  rampart  mounts . . . 


Total 
carriages 

Total 
em  place- 

provided. 

provided. 

1 

1         (1306 

296 

1           bSo 

80 

\              11 

11 

85 

85 

27 

27 

3 

8 

2 

2 

<-28 

27 

3 

8 

8 

8 

74 

74 

36 

85 

dll 

10 

38 

40 

26 

26 

<9 

/9 

21 

0  21 

29 

29 

8 

8 

1               2 

2 

88 

88 

82 

82 

21 

21 

34 

84 

1 

hi 

4 

4 

118 

118 

2 

2 

74 

74 

70 

(0 

"  The  number  of  carriages  of  this  type  provided  for  exceeds  by  10  the  number  which  the  Chief  of 
Engineers  has  notified  the  Chief  of  Ordnance  are  required  for  the  emplacements  he  has  provided. 
b  One  in  u.se  at  West  Point:  four  In  storage. 
o  One  in  use  at  Sandy  Hook  Proving  Ground. 
<f  One  at  Sandv  Hook  Proving  Ground. 

e  One  at  WestPoint  and  one  at  Sandy  Hook  Proving  Ground. 
/Five  temporarv;  armament  removed  from  3. 
cr Temporary;  armament  removed  from  16. 
*  Temporary. 
i  Movable  mounts. 
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The  foregoing  table  shows  that  up  to  the  present  time  provision  lias 
been  made  for  emplacing  331  heav^v  guns,  483  rapid-fire  guns,  and  376 
12- inch  mortars. 

During  the  fiscal  year  just  closed  operations  were  carried  on  with 
unexpended  balances  of  the  appropriations  carried  by  the  regular  for- 
tification appropriation  acts  approved  May  25,  1900,  and  March  1, 
1901.  The  number  of  emplacements  provided  for  under  each  of  the 
foregoing  acts  is  exhibitea  in  previous  annual  reports.  Under  the 
fortification  act  of  June  6,  1902,  it  is  proposed  to  provide  emplace- 
ments for  the  following  number  of  guns: 


ri-iiich.  '  10-iiurh.      6-iiich.    LVpounder. 


2 


44 


52 


The  total  number  of  emplacements  of  every  kind  provided  for  to 
date  by  all  appropriations  is  as  follows: 


12-ineh.  '  10-inch.  I   S-inch. 


105 


130 


9(> 


Rapid -fire. 


48:^ 


12-inch 
mortars. 

376 


In  this  total  are  included  seventy  2.24-inch  rapid-fire  guns  on  mov- 
able mounts  not  requiring  permanent  emplacements;  temporary 
emplacements  for  twenty' -one  8-inch  B.  L.  rifles  on  modified  15-incli 
carriages;  one  temporary  emplacement  for  4.7-inch  rapid-fire  gun, 
and  five  temix)rar}-  emplacements  for  8-inch  guns  on  barbette  car- 
riages. The  foregoing  tempomry  emplacements  were  built  during  the 
war  with  Spain  from  the  "National  Defense"  funds.  The  8-inch 
guns  will  be  transferred  from  time  to  time  to  permanent  emplace- 
ments as  these  are  completed,  and  a  number  of  them  have  already 
been  so  transferred.  While  it  is  proposed  eventually  to  disarm  these 
temporary  emplacements,  they  can  again  be  used  in  case  of  emergency, 
and  nave  for  tnis  reason  been  included  in  the  foregoing  enumerations. 

The  deficiency  act  of  July  7,  1898,  provided  funds  for  mounting 
twenty-five  each  of  5-inch  and  6-inch  Brown  segmental  wire-wound 
rapid  fire  guns  on  navy -pattern  mounts.  Twenty-one  emplacements 
for  the  5-inch  guns  were  completed  before  the  contractors  for  the  wire- 
wound  guns  and  their  carriages  failed.  No  emplacements  for  the  6-inch 
guns  were  built,  as  the  contractors  never  even  completed  the  draw- 
ings for  the  guns.  In  the  last  fortification  act  Congress  provided 
funds  for  the  construction  of  twenty-one  5-inch  i*apid-nre  guns  to  be 
mounted  in  these  emplacements,  and  the  Ordnance  Department  is  now 
designing  the  guns  and  mounts  to  fit  the  emplacements  which  were 
built  for  the  twenty-one  wire-wound  5-inch  guns. 

The  status  of  emplacements  for  which  funds  have  been  provided  by 
Congress  is  as  follows  at  the  close  of  the  fiscal  year: 


Guns  mounted 

Ready  for  armament. 
Under  construction  . . 


Total 


12-inch. 

10-inch. 

8-inch. 

80 

16 

9 

112 
3 

15 

«89 
5 
2 

106 

180 

94 

Rapid- 
fire. 


bios 

C229 

146 


483 


12-illch 
mortaak 


207 
56 

24 


878 


a  Nineteen  of  these,  which  had  been  mounted  temporarily,  have  since  been  dismounted. 

b  One  temporarily. 

c  Including  seventy  6-pounders  not  requiring  permanent  emplacements. 
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At  the  close  of  the  previous  liscrul  year  there  wen^  n»poi-ted  niounted: 


IJ-ln.h.  '  1().im!i.      H-iiu-h.       ^^!^|'*-   I  ,^-l!}'t 

iirt».      I  niortnrs. 


112  M". 


K«i(  •_»•;:; 


A  comparison  of  the  last  two  tables  shows  an  addition  during  the 
year  to  the  completed  seacoast  armament  of  eiglit  i 2-inch  guns,  three 
8-inch  guns,  twenty  rapid-fire  guns,  and  thirty-four  mortars. 

At  the  beginning  of  the  year  all  contnict  works  authorized  under  act 
of  June  6, 1896,  had  been  completed,  except  the  contract  let  on  Decem- 
ber 24,  1900,  to  L.  L.  Leach  &  Son,  of  Cnicago,  111.,  for  the  comple- 
tion of  a  gun  battery  and  a  mortar  battery  at  Key  West,  Fla.  Tney 
had  an  extension  of  time  and  finally  failed  and  their  contract  was 
annulled.  This  makes  ten  extensions  of  time  and  two  annulments  of 
contract  at  this  one  locality.  The  work  will  now  be  done  by  hired 
labor,  the  increase  in  cost,  if  any,  being  charged  to  the  contractors' 
bondsmen,  under  the  terms  of  the  contract. 

For  continuing  the  work  of  construction  of  gun  and  mortar  bat- 
teries in  accordance  with  approved  projects  an  estimate  of  ^,000,000 
is  submitted. 

Dynamite  hatter  ten, — During  the  fiscal  year  the  Secretary  of  War 
directed  the  sale  of  the  obsolete  d3Miamite  guns,  and  no  further  reports 
upon  dynamite  batteries  will  be  submitted. 

Range  and  pout t ton  jindern, — During  the  year  satisfactory  progress 
has  been  made  in  svstematizin<jr  the  whole  matter  of  fire  control.  The 
utmost  harmony  has  existed  between  the  ('hief  of  Engineers,  the  Chief 
of  Ordnance,  the  Chief  Signal  Officer,  and  the  Chief  of  Artillery,  all 
of  whose  departments  are  involved  in  the  work.  This  Department 
has  taken  the  position  that  as  the  fire  control  is  a  purely  tactical  prob- 
lem, the  space  required  in  the  observation  rooms,  the  height  and 
degree  of  protection  against  projectiles,  and  the  relative  order  in  which 
the  various  forts  and  batteries  should  be  equipped  are  subjects  for  the 
Artillery  CWps  to  determine;  that  the  province  of  the  Engineer  De- 
partment is  to  construct  the  shelters,  towers,  electric  duct^,  etc.;  and 
that  the  Signal  Corps  is  to  install  the  telephones,  telautographs,  and 
other  means  of  electrical  conmumication,  the  power  and  lighting  cur- 
rent used  in  connection  with  the  telautographs  bein^  supplied  from 
the  engineer  plants  installed  in  the  batteries.  The  Chief  or  Ordnance, 
by  law,  supplies  the  range-finding  instruments  themselves.  Where 
the  stations  are  located  on  natumlly  high  ground  there  has  been  no 
delay  in  the  completion  of  the  engineer  work,  but  where  high  steel 
towers  are  called  for,  the  condition  of  the  steel  market  has  been  such 
as  to  prevent  rapid  work.  In  most  cases  the  towers  have  to  be  erected 
i£t  inaccessible  localities,  and  the  total  cost  of  each  is  so  small  that  large 
firms  will  not  bid  for  their  construction,  while  smaller  finus  can  not 
secure  the  rolled  steel  shapes  from  the  mills  without  long  delays. 

At  the  present  time  9  fire  commanders'  and  45  battery  commanders' 
stations  have  been  completed  and  turned  over  to  the  troops  for  use 
and  care;  12  fire  commanders'  and  30  battery  commanders'  stations  are 
under  construction. 

Avery  extensive  experimental  system  of  position  finding  using  long 
horizontal  bases  is  now  being  installed  at  Pensacola  by  this  Depart- 
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inent  and  the  Signal  Corps  in  accordance  with  the  plans  of  Maj.  (i.  N. 
Whistler,  Artillerj'^  Coips,  approved  by  the  ('hief  of  Artillery.  As  a 
result  of  these  tests  it  may  prove  unnecessary  to  construct  sucli  a  large 
number  of  high  steel  towers  as  was  originally  provided  b}"  the  Board 
on  Location  oi  Position  Findei*s,  whose  reports  have  been  the  basis  on 
which  all  allotments  for  range-tinder  stations  have,  up  to  the  present 
time,  been  made. 

The  appropriation  of  $325,000  for  installation  of  i-ange  and  position 
finders,  made  by  act  approved  June  6,  1902,  became  available  too  late 
in  the  year  to  permit  any  work  to  be  done  before  July  1,  1902.  The 
total  amount  of  this  appropriation,  and  $325,000  in  addition,  will  l>e 
needed  to  provide  batteries  already  built  with  their  tire-control  stjitions, 
under  present  plans  of  the  artillery. 

Preservation  and  repair  of  f(yrtificati<m8. — Operations  under  this 
appropriation  have  been  limited  during  the  fiscal  year  to  the  preserva- 
tion of  engineer  material  in  new  batteries,  and  to  the  application  of 
remedial  measures  for  reducing  the  dampness  in  some  magazines  in 
the  earlier  works.  The  mechanical  and  electrical  appliances  in  modern 
batteries  demand  unremitting  attention  to  prevent  deterioration  and 
damage  under  the  destructive  influence  of  the  moist  sea  air,  apd  the 
limited  annual  appropriations,  prior  to  the  last  act  for  preservation 
and  repair  of  fortifications,  did  not  suffice  to  meet  the  numerous  needs 
of  the  ever-increasing  number  of  batteries.  The  new  works  already 
constructed  represent  an  expenditure  of  approximately  $25,000,000  for 
engineering  work  alone.  With  the  $300,000  provided  by  the  act  of 
June  6,  1902,  for  works  of  preservation  and  repair  it  will  be  possible 
to  remedy  many  incipient  leaks  and  other  defects  which  should  have 
received  attention  before,  as  well  as  to  remove  some  of  the  faults  of 
construction  of  the  older  works.  It  is  strongly  recommended  that  an 
appropriation  of  the  same  sum  be  again  made  this  year,  as  the  needs 
are  great  and  the  number  of  separate  works  requiring  attention  and 
care  is  constantly  on  the  increase. 

Supplies  for  seacoast  defenses. — The  acts  of  May  25,  1900,  March  1, 
1901,  and  »tune  0,  1902,  each  appropriated  the  sum  of  $25,000  for 
tools  and  electrical  and  engine  supplies  for  use  of  the  troops  for 
maintaining  and  operating  light  ana  power  plants  in  gun  and  mortar 
batteries.  This  is  designed  to  enable  the  Enw-ineer  Department  to 
meet  the  requirements  of  paragraph  382,  Army  Kegulations,  prescrib- 
ing the  articles  which  are  to  be  supplied  by  tlie  Engineer  Department 
to  the  Coast  Artilleiy  for  the  service  of  the  l)atteries.  Requisitions 
are  made  directly  upon  the  Chief  of  Engineers,  and  authorized  articles 
are  purchased  and  issued  by  the  district  officers  with  as  little  delay  as 
possible.  This  system  has  proved  satisfactory.  As  the  number  of 
plants  in  the  hands  of  the  artillery  has  been  much  increased  during 
the  past  year  an  estimate  of  $35,000  is  submitted  for  the  same  purpose 
for  the  next  fiscal  }•  ear. 

Sea.  walls  and  eDihanhnents. — ^The  act  of  May  25, 1900,  appropriated 
$150,000  for  a  sea  wall  and  tilling  in  at  Fort  Caswell,  N.  C,  based 
upon  a  special  estimate  to  Congress  as  a  result  of  an  extraordinary 
storm  tiae  on  September  30,  1899,  which  broke  over  the  reservation 
and  did  serious  oamage  to  the  buildings  and  batteries.  At  the  close 
of  the  preceding  fiscal  rear  the  concrete  wall  was  complete,  and  t 
contract  for  fill  behind  th^  y^^W  had  been  let.     The  filling  has  been 


completed  during  the  past    i^gc^l  year. 
The  act  ot  M&rcb  1,  i^^|   appropri 


iated  $100,000  for  the  general 
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construction  of  sea  walls  and  embankments.  This  appropriation  has 
been  applied  to  the  construction  of  sea  walls  at  fortifications  for  the 
defense  of  Narragansett  Bay,  the  eastern  entrance  to  Long  Island 
Sound,  New  YorkHarbor,  Baltimore,  Md.,  Hampton  Roads,  Virginia, 
and  New  Orleans,  I^a. 

The  act  of  June  6,  1902,  appropriated  $100,000  for  the  construction 
of  sea  walls  and  embankments,  which  has  been  applied  to  the  construc- 
tion of  sea  walls  at  fortifications  for  the  defense  or  the  eastern  entrance 
to  I^ng  Island  Sound,  New  York  Harbor,  Hampton  Roads,  Virginia, 
Tampa,  Flu.,  Mobile,  Ala.,  and  San  Diego,  Cal. 

Based  upon  reports  of  district  engineer  officers  showing  the  neces- 
sity for  their  construction,  an  estimate  of  $160,000  is  submitted  for 
the  construction  of  sea  walls  and  embankments  at  a  number  of  addi- 
tional localities. 

Sites. — During  the  past  year  negotiations  have  been  continued  for 
the  acquisition  of  one  site  at  Boston  Harbor,  one  at  Narragansett  Bay, 
and  one  at  Fort  St.  Philip,  La. :  the  acquisition  of  one  site  at  the  mouth 
of  the  Kennebec  River,  one  in  Boston  Harbor,  one  at  Narragansett  Bay, 
one  at  St.  Johns  River,  Florida,  one  at  San  Diego,  Cal.,  and  one  tract 
at  New  York  Harbor  was  completed  during  the  year.  In  addition, 
negotiations  have  been  entered  into  for  the  acquisition  of  one  site  at 
Portland,  Me. 

A  number  of  sites  still  remain  to  be  acquired  to  carry  out  the 
approved  projects  of  seacoast  defenses,  and  an  estimate  of  $2,000,000 
is  submitted  to  continue  the  work.  The  most  important  of  the  sites 
still  to  be  acquired  is  the  one  at  the  southern  entrance  to  New  York 
Harbor,  rendered  necessar}-  by  the  new  deep-water  entrance  now  under 
construction. 

Svbjnarine  mine^, — All  toipedo  material  necessary  for  a  quick  and 
effective  defense  is  now  in  store  at  each  harbor  for  which  torpedo 
defenses  are  at  present  projected.  With  few  exceptions,  all  haroors 
are  now  equipped  with  torpedo  storehouses,  cable  tanks,  and  mining 
casemates.  Mining  casemates  and  additional  storage  facilities  are  stiU 
required  at  several  localities;  an  estimate  of  §100,000,  to  be  expended 
under  the  Engineer  Department,  is  submitted  for  their  construction. 
The  purchase  of  torpedo  material  proper,  such  as  cables,  cases,  float- 
ing plant,  etc.,  was  by  the  act  of  June  f),  11)02,  assigned  to  the  Artil- 
lery Corps,  and  the  construction  of  the  buildings,  casemates,  cable 
galleries,  and  cable  tanks  left  with  the  Corps  of  Engineers. 

By  the  Army  reorganization  act  of  February  2,  1901,  the  torpedo 
defense  of  the  seacoast  devolved  upon  the  artillery  troops.  The 
material  has  been  reported  ready  for  transfer  at  all  points  except 
Boston,  Md^s.,  and  (xalveston,  Tex. 

Actual  transfers  have  been  made  as  follows: 


Portland,  Me.,  September  30,  1901. 
Portemouth,  N.  H.,  Deceml)er  16,  1901. 
New  Bedford,  Ma88.,  November  15, 1901. 
Narragansett  Bay,  Noveml)er  15,  1901. 
EaHt^m  entrance  to  Long  Island  Sound, 

May  20,  1901. 
Eastern  entrance  to  New  York  llarljor, 

July,  1901. 
Southern  entrance  to  New  York  lIiir]K>r, 

May  6  and  14,  1901. 
Delaware  Kiver,  July  18,  1901. 
Baltimore,  Md.,  April  29,  1901. 
Washington,  D.  C,  July  24,  1901. 


Hampton  Roads,  Virginia,  December  31, 

1901. 
Wilmington,  N.  C,  Noveml)er  6,  1901. 
Charleston,  S.  C,  May  2,  1901. 
Port  Royal,  S.  C,  July  26,  1901. 
Savannah,  Ga.,  June  29,  1901. 
Key  West,  Fla.,  October  15,  1901. 
Tampa,  Fla.,  August  17,  1901. 
Pensacola,  Fla.,  May  27,  1901. 
Mobile,  Ala.,  June  15,  1901. 
New  Orleans,  La.,  November  6,  1901. 
San  Diego,  Cal.,  May  31,  1901. 
Columbia  River,  April  30,  1901. 
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Searchlights  and  eltcti*ical  crmnectiwis. — The  fortification  appropria- 
tion act  of  March  1,  1901,  appropriated  §150,000  for  thej)urchase  and 
installation  of  searchlights  for  the  defenses  of  New  lork  Harbor, 
Under  this  appropriation  work  is  well  advanced.  The  act  of  June  6, 
1902,  appropriated  $160,000  for  the  general  installation  of  searchlights 
in  seacoast  defenses. 

The  construction  of  the  national  seacoast  defenses  has  now  reached 
a  point  where  most  of  the  heavy  guns  are  in  position,  a  considerable 
portion  of  the  light  rapid-fire  emplacements  and  some  of  the  rapid-fire 
guns  are  completed,  and  it  is  important  to  continue  the  systematic 
installation  of  searchlight  apparatus  for  night  defense.  Experience 
in  New  York  Harbor  and  elsewhere  has  shown  that  economy  in  instal- 
lation and  the  keeping  of  the  electric  plants  in  good  order  in  time  of 
peace  are  promoted  by  habituall}'  using  the  fortification  plants  for  pjost 
illumination  also.  An  estimate  of  $500,000  for  searchlight  installation 
is  submitted,  and  is  recommended  for  special  consideration  as  one  of 
the  urgent  needs  of  the  defense  at  this  stage  of  its  progress. 

The  following  brief  summaries  of  the  detailed  reports  of  district 
officers  give  a  concise  statement  of  the  work  at  oacn  localit}^  during 
the  fiscal  year: 

Defenses  of  roas;t  if  J/a/7?c'.— Officer  in  charge,  Maj.  Solomon  W. 
Roessler,  Corps  of  Engineers;  assistant,  Lieut,  (now  Captain)  Charles 
W.  Kutz,  Corps  of  Engineers,  until  October  31,  1901;  Division  Engi- 
neer, Col.  Charles  R.  Suter,  Coi*ps  of  Engineers. 

Bar  Harh&i\  Maine, — Two  8-inch  converted  rifles  and  two  10-inch 
smoothbore  guns  were  mounted  on  temporary  wooden  platforms  in 
1898.  These  have  been  dismantled  h\  the  sale  of  the  two  smoothbore 
guns  and  one  of  the  converted  rifles,  and  b}^  the  transfer  to  other  points 
of  the  rest  of  the  material. 

Pimohscot  Rivei%  Maime. — ^There  is  no  modern  armament  at  this 
point.     The  project  for  the  defense  of  the  place  is  under  revision. 

A  fine  example  of  the  casemated  type  of  forts  is  located  on  the  Fort 
Knox  reservation.  A  repointingof  much  of  the  masonry  and  a  damp- 
proof  cx)ver  over  the  casemated  portion  of  the  fort  will  be  required  to 
preserve  it  from  destruction  by  frost. 

The  submarine-mining  material  was  overhauled  during  the  year. 
It  is  stored  in  a  new  brick  storehouse. 

Kennebec  Rhjei\  Maine, — The  fort  contains  one  8-inch  B.  L.  rifle 
mounted  on  a  15-inch  smoothbore  carriage.  Only  urgent  repairs  have 
been  made.  The  submarine-mining  material  is  stored  in  a  temporary 
wooden  storehouse. 

A  tract  of  land  of  about  37  acres  wa^  purchased  during  the  year  to 
afford  site  for  a  modern  annament.     The  cost  of  the  land  was  ^10,000- 

Portland  Harhcrr^  Maine. — The  defenses  include  two  old  works,  one 
of  which  is  used  for  a  depot  for  submarine-mining  material. 

At  the  beginning  of  the  fisc^il  year  emplacements  were  coniDletcd 

for  three  12-inch  rifles  on  disappearing  carriages,  six  lo-inch  rifles  on 

disappearing  carriages,  sixteen  12-inch  mortars,  five  8-inch  guns  on 

disapp^i»^ring  carriages,  one  H-inch  rapid-fire  gun  on  pedestal  mount, 

and  mree3-inch  rapid-fire  guns  on  balance(J-pillar  mounts.     All  the 

guDs  ^*"ore  mounted  and  ready  for  service. 

Oni^   ^"jpJacenient  for  a  10-inch  gun  on  disappearing  carriage  was 
cowplc^  tea,  except  a  portion  of  one  traverse,  and  the  gun  was  mounted 

«'^,^^^d7^or  service. 
^  ^^  ^i  ^y^^  in  progress  .on  emplacements  for  four  12-inch  guns  on 


FORTIFICATIONS.  15 

disappearinc^  carriages,  three  8-inch  guns  on  disappearing  carriages, 
eight  12-inch  mortars,  two  6-inch  guns  on  disappearing  carriages,  tour 
3-inch  guns  on  balanced-pillar  mounts,  five  position-finder  stations, 
one  light  and  power  plant,  and  two  raining  casemates. 

The  following  new  works  were  begun:  Emplacements  for  six  6-inch 
rapid-fire  guns  on  pedestal  mounts,  two  fire  commanders'  stations, 
one  mining  casemate,  three  3-inch  guns,  and  one  peace  storage  maga- 
zine. Of  works  in  progress  at  beginning  of,  and  begun  during,  the 
fiscal  year,  one  emplacement  for  12-inch  gun  was  completed,  and 
the  gun  mounted  during  the  year;  one  emplacement  for  12-inch  gun 
was  completed  ready  for  the  carriage,  which  has  not  been  delivered; 
the  concrete  and  fill  of  two  emplacements  for  12-inch  guns  on  disap- 
pearing carriages  had  nearly  all  been  placed;  emplacements  for  three 
8-inch  guns  on  disappearing  carriages,  and  two  6-inch  guns  on  disap- 
pearing carriages  were  completed,  except  as  to  roadway;  water  sup- 
ply and  electric  conduit  and  wiring,  ana  all  the  guns  were  mounted; 
two  emplacements  for  8-inch  rapid-fire  guns  were  completed  await- 
ing guns;  two  emplacements  for  3-inch  rapid-fire  guns  were  com- 
pleted, except  as  to  fill,  roadway,  and  wiring,  and  the  guns  were 
mounted;  one  mining  casemate  and  three  position-finder  stations  were 
completed;  one  peace  storage  magazine  was  completed.  The  engine, 
boiler,  and  station  switchboard  of  the  power  plant  had  been  assem- 
bled, the  power  house  completed,  electric  mams  laid,  and  poles  for 
post  service  placed. 

(See  Appendix  2  A.) 

Def ernes  of  Portsmcnith^  N.  II, — Officer  in  charge,  Capt.  Harrv 
Taylor,  Corps  of  Engineers;  assistant,  Lieut.  Robert  R.  Raymona, 
Corps  of  Engineers,  until  November  2,  1901;  Division  Engineer,  Col. 
Charles  R.  buter.  Corps  of  Engineers. 

The  defenses  of  Portsmouth  which  have  been  wholly  or  partly  com- 
pleted are  as  follows: 

Two  12-inch  B.  L.  rifles,  model  1895,  on  disappearing  carriages, 
model  1897.  The  construction  of  this  battery  was  be^n  during  the 
past  fiscal  year.  The  excavation  was  completed,  drains  laid,  forms 
partly  made,  and  floors  partly  laid.  A  construction  plant  was  installed, 
rJo  armament  is  on  hand. 

Three  10-inch  B.  L.  rifles,  model  1895,  on  disappearing  carriages, 
model  1896.  This  batterv  has  been  completed,  and  tnree  carriages  and 
two  guns  are  mounted.  The  third  gun  is  on  hand.  The  electric  plant 
is  not  installed.  The  battery  was  transferred  to  the  artillery  Decem- 
ber 16,  1901.  During  the  past  fiscal  year  the  battery  was  completed, 
the  three  carriages  and  two  guns  mounted. 

Two  8-inch  B.  L.  rifles,  model  1888,  on  disappearing  carriages, 
model  1894r.  This  battery  has  been  completed  and  the  armament 
mounted.  It  was  transferred  to  the  artillery  July  23,  1898.  The 
electric  plant  is  not  installed.  During  the  past  fiscal  year  extensive 
repairs  nave  been  made. 

A  storehouse  for  submarine-mining  material  and  a  tank  for  the  sub- 
marine cable  have  been  built  and  transferred  to  the  artillery,  together 
with  all  property  pertaining  to  the  submarine-mine  defense  of  the 
harbor. 

In  addition  to  the  above  modern  works  there  are  three  of  the  old 
type  works — one  a  masonry  construction   and  two  open  barbettes. 
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3rk  is  only  partly  completed,  and  the  site  of  one  of 
rks  is  partly  covered  by  the  12-inch  emplacements 
on. 

c2  B.) 

\tsti»}  IIavl>ni\  Ma>i3<(t('lnisdtti. — Officer  in  charge.  C'apt. 
3or]:)s  of  Engineers;  assistant,  Ijieut.  Rol^ert  R.  Ray- 
Engineers,  until  Novembers,  1901;  Division  Engineer, 
Sut(»r,  Coii)s  of  Engineers. 
3f  Boston  which  have  been  wholly  or  partly  comph^ted 

i  B.  L.  rifles,  model  1888,  on  disappearing  carriages, 
lis  battery  has  been  completed,  the  armament  mounted, 

plant  installed.     It  was  transferred  to  the  artillery 

During  the  past  fiscal  year  minor  repairs  were  made. 

B.  L.  rifles,  model  1895,  on  disappearing  carnages, 

lis  battery  has  been  completed,  except  part  of  the  fill 

masonry  and  grading  and  sodding.  The  armament 
d  and  the  electric  plant  installed.  The  final  completion 
as  been  delayed  on  account  of  settlement.  The  arma- 
hands  of  the  artillery.  During  the  past  fiscal  ytnir 
ere  made. 

B.  L.  rifles  on  barbette  carriages,  model  1892.  This 
I  completed,  the  gun  carriages  niounttMl,  and  the  electric 

One  rifle,  model  1888,  is  on  band  not  mounted.  The 
tisferred  to  the  artillerv  Januarv  2(j,  1901.  No  work 
j  battery  during  the  past  fiscal  year. 

B.  L.  rifles,  model  1888,  on  disappearing  c*arriages, 
i  1896.  This  battery  has  been  completed,  the  arma- 
md  the  electric  plant  installed.  It  was  transferred  to 
tober  21,  1899.  During  the  past  fiscal  year  repairs 
its  have  been  made. 

B.  L.  rifles,  model  1888,  on  disappearing  carriages, 
1896.  This  ))attery  has  been  completed,  the  armament 
le  electric  plant  installed.  It  was  transferred  to  the 
r  21,  1899.  During  the  past  fiscal  year  repairs  and 
ave  been  made. 

\.  L.  rifle,  model  1S8S,  on  disappearing  carriage,  model 
tery  has  been  completed,  tlir  armament  mounted,  and 
mt  installed.  It  was  transferred  to  the  artillery 
)9.     During  the  past  fiscal  year  minor  repairs  were 

B.  L.  rifles,  on  disappearing  carriages,  model  1901. 
iients  of  this  battery  an>  under  coD.struction;  nc 
»t  been  made  for  the  fourth.  During  the  past  fiscal 
or  the  construction  has  been  erected,  the  excavatior 
•mit  the  concrete  w(»rk  made,  and  the  drainage  system 
;  for  furnishing  the  cement,  sand,  and  broken  »to 

• 

B.  L.  rifles,  on  disappearing  carriages,  model    18i 
IS  been  completed,  exc(»i)t  sodding  the  pai'ados, 
:ed.  and  the  electric  plant  installed.     The  rifles  are 
\\^  the  past  fiscal  year  minor  ie]mir8  were  made, 
ipid-fire  guns  on  pedestal  mounts.     This  batter 
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been  completed,  except  the  floors,  door^,  and  gmding  and  sodding  the 
parapet.  At  the  beginning  of  the  past  fiscal  year  work  had  just  com- 
menced on  this  battery. 

Two  6-inch  rapid-fire  guns  on  pedestal  mount*^.  Work  on  this 
battery  was  begun  during  the  past  fiscal  year.  The  excavation  has 
been  completed  and  the  drainage  system  laid. 

Two  5-mch  guns  on  Imlanced-pillar  mounts.  This  battery  has  been 
completed,  the  carriages  mounted,  and  the  electric  plant  installed.  It 
was  transferred  to  tne  artillery  Jamiary  2H,  UH)1.  No  guns  are  on 
hand.     Nothing  was  done  to  this  battery  during  the  past  fiscal  year. 

Two  5-inch  guns  on  pedestal  mounts.  This  batter}^  which  was 
intended  for  wire-wound  guns,  has  been  completed.  No  guns  or  car- 
riages are  on  hand.  During  the  past  fiscal  year  a  very  small  amount 
of  work  finishing  up  this  battery  was  done. 

Two  4.7-inch  Armstrong  rapid-fire  guns  on  pedestal  mounts.  This 
battery  has  been  completed,  the  armament  mounted,  and  the  electric 
plant  installed.  It  was  transferred  to  the  artillery  October  21,  1899. 
No  work  was  done  on  this  battery  during  the  past  fiscal  year. 

Two  4-inch  Driggs-Schroeder  rapid-fire  guns  on  Driggs-Schroeder 
mounts.  This  battery  has  been  completed,  the  annament  mounted, 
and  the  electric  plant  installed.  It  was  transferred  to  the  artillery 
June  12,  1900.  No  work  was  done  on  this  battery  during  the  past 
fiscal  year. 

Three  3-inch  Driggs-Seabury  rapid-fire  guns  on  Driggs-Seaburv 
mounts.  This  batteiy  has  been  completed,  the  armament  mounted, 
and  the  electric  plant  installed.  It  was  transferred  to  the  artillery 
June  12,  1900.     During  the  past  fiscal  year  minor  repairs  were  made. 

Two  3-inch  Driggs-Seabury  rapid-fire  guns  on  Driggs-SeaburA^ 
mounts.  This  battery  has  been  completed,  the  annament  mountea, 
and  the  electric  plant  installed.  It  was  transferred  to  the  artillery 
March  6,  1901.  No  work  was  done  on  this  battery  during  the  past 
fiscal  year. 

Four  3-inch  rapid-fire  guns  on  pedestal  mounts.  This  battery  has 
been  completed,  except  the  floors  and  doors.  No  annament  is  on 
hand.  The  entire  work  on  this  batteiy,  except  the  excavation,  was 
done  during  the  past  fiscal  year. 

Three  3-incli  rapid-fire  guns  on  pedestal  mounts.  Two  emplacements 
in  this  battery  have  been  entirely  completed,  and  the  third  completed 
except  hanging  the  doors.  No  armament  is  on  hand.  During  the 
past  fiscal  year  one  of  these  emplacements  was  constructed. 

Mortar  batterv  for  sixteen  12-inch  B.  L.  rifled  steel  mortars  on 
model-1891  carriages.  This  battery  has  been  completed,  the  armament 
mounted,  and  the  electric  plant  installed.  It  was  transferred  to  the 
ailillery  September  2,  1896.  During  the  past  fiscal  year  extensive 
repairs  have  been  made. 

Mortar  battery  for  sixteen  12-inch  B.  L.  rifled  steel  mortars  on 
model-1896  carriages.  One-half  of  this  battery  has  been  completed, 
the  armament  mounted,  and  the  electric  plant,  except  a  generator, 
installed.  This  half  was  transferred  to  the  artillery  January  15, 1902. 
During  the  past  fiscal  vear  the  second  half  of  the  battery  has  been 
under  construction.     The  masonry  of  the  magazines  was  completed. 

As  auxiliaries  to  the  above  batteries,  seven  range-finder  towers  for 
depression  range  finders  and  two  mining  casemates  have  been  built. 
One  of  the  range-finder  towers  was  transferred  to  the  artillery  October 
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24,  1900;  one,  November  19,  1900;  and  three,  October  4,  1901.  The 
other  two  are  complete  and  ready  for  transfer.  Both  mining  casemates 
are  ready  for  tmnsf er.  During  the  past  tiscal  year  minor  repairs  were 
made  to  some  of  the  range-finder  towers. 

In  addition  to  the  above  modern  works  there  are  three  works  of  old 
type,  one  of  which  is  used  as  a  depot  for  torpedo  material. 

Storehouses  for  engineer  property  and  tanKs  for  storage  of  subma- 
rine-mining cable  have  been  built. 

Negotiations  for  the  acquisition  of  an  additional  site  were  continued 
throughout  the  year.  Most  of  the  site  has  been  acquired  by  purchase. 
The  balance  will  be  condemned. 

A  steam  lighter  for  use  in  connection  with  the  construction  of  the 
works  of  defense  was  built  during  the  fiscal  year. 

(See  Appendix  2  C.) 

Defenses  of  south-east  coast  of  Massachusetts  and  Rhode  Island  at 
New  Bedford^  Mass.,  and  Ne^oport^  R.  /.—Officer  in  charge,  Maj. 
(jeorge  W.  Goethals,  Corps  of  Engineers;  assistant,  Lieut.  Kobert  R. 
Raymond,  Coi*ps  of  Engineers,  until  August  10,  1901;  Division  Engi- 
neer, Col.  Charles  R.  Suter,  Corps  of  Engineers. 

The  defenses  include  two  permanent  niiisonry  works  of  old  type, 
one  of  which  is  ufscd  in  part  by  the  garrison. 

At  the  beginning  of  the  fiscal  year  the  following  batteries  for  high- 
power  guns  were  completed,  or  practically  so:  Two  emplacements  for 
8-inch  guns  on  disappearing  carriages;  one  batter^'  of  sixteen,  and  one 
battery  of  eight,  12-inch  mortars;  one  battery  of  two  10-inch  guns  on 
disappearing  carriages;  one  battery  of  two  5-inch  rapid-fire  guns; 
one  oattery  of  two  4.7-inch  rapid-fire  guns;  one  battery  of  two  12-inch 

funs  on  nondisappearing  carnages;  two  batteries  of  two  3-inch  rapid- 
re  guns  each;  one  battery  of  four  3-inch  rapid-fire  guns;  one  batter}^ 
of  three  10-inch  guns  on  cfisappearing  carriages;  and  one  emplacement 
for  6-inch  rapid-fire  gun.  In  addition  to  tlie  foregoing,  three  cable 
tanks  for  the  storage  of  toi*pedo  material,  three  mining  casemates,  two 
brick  torpedo  storehouses,  and  an  electric  plant  for  f umishing  light 
and  power  had  been  completed,  and  two  batterj'  commanders'  stations 
had  been  erected. 

During  the  fiscal  year  the  most  important  operations  were  as 
follows:  The  excavation  for  three  emplacements  for  12-inch  guns  on 
disappearing  carria^jes  was  completed,  and  the  greater  part  of  the 
concrete  was  placed  in  two  of  the  emplacements,  and  the  foundation 
was  ready  for  the  walls  in  the  third;  the  excavation  for  three  10-inch 
guns  on  disappearing  carriages  was  completed  and  the  walls  carried 
to  ceiling  level;  and  two  emplacements  tor  6-inch  and  two  einplace- 
ments  for  3-inch  rapid-fire  guns  were  practically  completed.  One  of 
the  torpedo  storehouses  was  entireh-  completed  and  was  transferred 
to  the  artillery,  and  the  other  completed  with  the  exception  of  the 
track  connecting  it  with  the  wharf;  and  one  cable  tank  was  entirely 
completed  except  the  track  to  the  storehouse.  A  stone  wharf  was 
completed.  One  electric  plant  was  completed,  and  another  was  prac- 
tical! v  completed.  One  fire  commander  s  station  and  one  battery  com- 
mancfer's  station  were  completed  with  the  exception  of  some  minor 
details,  and  two  stations  were  erected  with  roof  and  shutters  of  a 
temporary  nature,  which  are  to  be  n^placed  later  with  concrete  and 
iron.  A  portion  of  the  ducts  for  the  fire-control  system  have  been 
laid,  and  trenches  have  been  dug  for  the  remainder  of  the  ducts. 
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Several  magazines  have  been  lined  with  brick  and  sheet  copper  to  pre- 
vent dampness.  A  mining  casemate  was  fully  completed  and  has  been 
transferred  to  the  artillery,  together  with  all  torpedo  material  not 
previously  transferred.  A  sea  wall  consisting  of  160  linear  feet  of 
ripi-ap  erranite  and  1,115  linear  feet  of  rubble  masonry  was  built. 

Negotiations  were  entered  into  for  the  acauisition  of  381  acres  of 
land,  and  payment  for  2iH  acres  of  this  area  nas  been  made. 

Minor  works  of  preservation  and  repair  of  fortifications  have  been 
carried  on  from  time  to  time  during  the  year  as  required. 

(See  Appendix  2  D.) 

Defenses  of  carter)}  toi  trance  to  Long  Idand  Soutid  and  coast  of  Con- 
necticat, — Officers  in  charge,  Maj.  Smith  S.  Leach,  Corps  of  Engineers, 
until  January  7,  1902,  and  Maj.  Charles  F.  Powell,  Corps  oi  Engi- 
neers, since  that  date;  assistant,  Lieut.  Edward  H.  Schulz,  Corps  of 
Engineers,  until  November  4r,  11)01;  Division  Engineer,  Col.  Charles 
R.  Suter,  Corps  of  Engineers. 

The  defenses  of  New  London  consist  of  two  works  of  the  old  type, 
containing  no  modern  armament,  one  of  which  is  an  open  barbette 
work  on  the  east  side  of  the  river,  in  charge  of  an  ordnance  sergeant; 
the  other  work  is  a  masonry  construction  and  earthwork  on  the  west 
side  of  the  river.  The  latter  work  was  garrisoned  during  the  vear. 
The  act  of  June  6,  1902,  grants  to  the  Stete  of  Connecticut  the  right, 
under  stated  conditions,  to  occupy,  improve,  and  control  the  site  of 
the  former  work  for  the  purposes  of  a  public  park. 

The  defenses  of  the  eastern  enti-ance  to  Long  Islana  Sound  are  the 
following: 

Site  No.  1  comprises  one  heavy  and  two  rapid-tire  batteries,  which 
were  transferred  to  the  artillery  February  18, 1901.  Electric  lighting 
is  installed,  also  a  steam-heating  plant  at  the  heavy  battery.  Two  of 
the  batteries  are  armed. 

Site  No.  2  comprises  two  heavy  batteries  and  one  rapid-fire  battery, 
all  of  which  were  transferred  to  the  artillery  March  7, 1901.  Electric 
lights  and  a  steam-heating  plant  have  been  installed  at  the  heavy  bat- 
teries. The  guns  are  mounted.  A  mortar  battery  was  substantially 
completed,  with  eh^tric  and  steam  heating  installations,  during  the 
year.  Since  then  the  armament  has  been  mounted  and  the  battery 
placed  in  the  custody  of  the  troops.  Four  position-finding  stations  of 
the  high-site  type  were  nearly  completed.  Further  work  at  the  dyna- 
mite-gun battei-y  at  this  site  has  been  permanently  discontinued  and 
authority  given  for  the  transfer  of  its  steam  and  electric  plant  to  the 
Engineer  Depaitment. 

At  site  No.  3  two  heavy  batteries  were  transferred  to  the  artillery 
May  12, 1900.  The  armament  is  mounted  and  electric  plants  installed. 
A  position-finding  station,  low-site  type,  for  one  of  these  batteries,  and 
a  steam-heating  plant  for  reducing  wetness  from  condensation  were 
completed  during  the  last  year.  A  position-finding  station  for  the 
other  battery  ana  a  fire  (*ommander's  station,  both  of  the  low-site  type, 
were  nearly  completed  during  the  year.  Work  of  preparation  was 
done  in  connection  with  the  proposed  new  rapid-fire  battery. 

At  site  No.  4  one  heavy  battery  and  one  mortar  battery,  each  with  a 
position-finding  station,  were  transferred  to  the  artillery  March  31, 
1900,  and  March  4,  1901,  respectively.  The  armaments  are  mounted 
and  electric  plants  installed.     Two  rapid-fire  batteries  were  transferred 
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to  the  artillery  March  4  and  31,  1901;  the  ^ns  are  mounted  and  elec- 
tric plants  in  place.  An  emplacement  for  a  rapid-fire  wire- wound  ^un 
was  transferred  to  the  artillery,  with  electric-lighting  installation, 
March  4,  1901.  A  mining  casemate  has  been  built  and  was  transferred 
to  the  artillery  April  30,  1901.  A  fire  commander's  station  of  the 
high-site  type  was  begun  in  April,  1902,  and  its  early  completion 
secured  at  the  end  of  the  year. 

At  site  No.  5  an  outwork  with  mining  casemate  and  electric  lighting 
was  completed  in  1900;  no  guns  are  mounted;  part  of  the  electric  instal- 
lation was  removed  for  use  elsewhere.    The  work  is  not  garrisoned. 

Extensive  preparations  at  the  defenses  of  the  eastern  entrance  of 
Long  Island  Sound  were  made  for  the  September  (1902)  Army  and 
Navy  maneuvc:*s.  These  preparations  included  the  provision  of  20 
searchlights  of  varying  sizes,  with  their  operating  plants,  the  building 
of  a  number  of  horizontal-angle  position-finding  stations,  and  engi- 
neer work  for  telautograph  ana  telephone  services. 

(See  Appendix  2  E.) 

Defenses  of  New  York  Harbor. — Officer  in  charge,  Maj.  William  L. 
Marshall,  Corps  of  Engineers;  assistant,  Lieut.  William  L.  Guthrie, 
Corps  of  Engineers,  since  March  10,  1902;  Division  Engineers,  Col. 
Charles  R.  Suter,  Corps  of  Engineers,  until  July  24,  1901,  and  Col. 
Sauluel  M.  Mansfield,  Corps  of  Engineers,  since  that  date. 

Eastern  entrance  to  New  Yark  llarhor, — At  the  beginning  of  the 
fiscal  year  emplacements  had  been  completed  and  turned  over  to  the 
artillery  for  the  following  guns  and  mortars:  Two  8-inch,  four  10-inch, 
and  four  12-inch  guns  on  disappearing  carriages;  twenty-four  12-inch 
B.  L.  mortars,  six  5-inch  i-apia-tire  guns  (two  not  yet  provided  with 
guns),  and  four  3-inch  rapid-fire  guns. 

Electric-lighting  plants  have  been  installed  for  all  the  heavier  bat- 
teries, two  range-hnder  stations  have  been  built,  and  electric  tide  indi- 
cators have  been  installed. 

Under  recent  allotment  work  was  started  upon  four  range-finder 
stations,  but  is  temporarily  suspended. 

One  thousand  three  hundred  and  eighty-nine  linear  feet  of  sea  wall 
have  been  built,  and  further  construction  is  in  progress. 

Emplacements  for  two  6- inch  rapid-fire  guns,  addition  to  mining 
casemate,  and  extension  to  electric  laboratory  have  been  built  and  are 
practically  completed. 

Work  is  in  progress  on  extension  to  nmseum  building. 

Southern  entrance  to  harltar, — At  the  beginning  of  the  fiscal  year 
emplac'cments  had  been  completed  and  turned  over  to  the  artillery  for 
the  following  guns  and  mortars:  Twentj^-four  12-inch  B.  L.  mortars; 
two  12-inch  ^uns  on  nondisappearing  carriages;  two  12-inch  guns  on 
lift^;  ten  12-inch  guns,  sixteen  10-in^  giins,  and  five  8-inch  guns,  all 
on  disappearing  carriages;  two  6-inch  rapid-fire  guns  on  disappearing 
carriages;  two  6-inch  guns  on  pedestal  mounts;  one  8-inch  B.  L.  gun 
on  modified  15-inch  gun  carriage;  one  5-inch  and  four  4.7-inch  rapid- 
fire  guns;  also  one  4. 7-inch  rapid-fire  gun  in  temporary  emplacement; 
and  the  following  structures:  Three  mining  casemates,  seven  cable 
tanks,  and  two  stomge  buildings  for  submarine-mining  material,  and 
fourteen  range-finder  stations.  Electric  tide  indicators  have  been 
installed. 

In  addition  there  are  eight  emplacements  for  3-inch  rapid-fiie 
guns  completed.    These  emplacements  have  not  been  turned  over  to 
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the  artillery  owing  to  the  fact  that  the  base  castings  have  not  been 
receive<l. 

During  the  tisciil  year  the  following  work  has  been  done:  Four  bat- 
tery commanders'  and  one  fire  commander's  stations  have  been  com- 
pleted and  turned  over  to  the  artillery,  and  the  following  emplacements 
have  been  completed  and  are  ready  for  transfer  to  the  artillery:  iFour 
emplacements  lor  12-inch  B.  L.  guns,  and  two  emplacements  for  6-inch 
rapid-fire  guns  on  disappearing  carriages.  Three  central  electric-light 
and  power  plants  have  been  installed,  of  which  two  are  now  ready  for 
transfer  to  the  artillery. 

Six  36-inch,  five  30-inch,  and  eleven  24-inch  searchlight  projectors, 
with  cables  and  other  accessories,  have  been  contracted  for  and  received. 

Seven  hundred  and  twenty-three  linear  feet  of  masonry  and  480  linear 
feet  of  Fubble  wall  have  been  built. 

The  following  work  is  in  progress:  Two  emplacements  for  12-inch 
guns,  about  one-fourth  completed;  two  emplacements  for  12-inch  guns, 
about  one-half  completed;  peace  storage  magazine,  brick  work  com- 
pleted and  ready  for  roof;  and  six  emplacements  for  6-in(rh  rapid-tire 
guns,  two  are  completed  and  four  are  nearly  completed. 

Under  recent  allotment,  installation  of  a  telautograph  system  was 
authorized.     Cable  has  })een  ordered,  but  not  yet  received. 

(See  Appendix  2  F.) 

DefenneH  of  the  Delaicare  lilver, — Officers  in  charge,  Lieut.  Col, 
Charles  W.  Raymond,  Corps  of  Engineers,  until  October  1,  1901, 
and  Col.  Jared  A.  Smith,  Corps  of  Engineers,  since  that  date;  assist- 
ant, Capt.  Spencer  Cosby,  Corps  of  Engineers,  until  September  4, 1901, 

The  aefenses  include  two  masonry  works  of  old  type,  one  of  which 
is  in  the  charge  of  an  ordnance  sergeant.  No  new  work  is  contem- 
plated at  this  site.  Modern  batteries  have  been  erected  at  the  other 
site  and  were  cared  for  by  a  small  detachment  of  troops  until  Novem- 
ber 18,  1901,  when  it  was  garrisoned.  Modern  works  of  defense  are 
also  located  at  two  other  points  on  the  river,  which  are  ^rrisoned. 

At  the  beginning  of  the  fiscal  year  the  following  batteries  of  modern 
type  had  been  completed  and  turned  over  to  the  artillery:  One  battery 
for  three  12-inch  and  three  lO-inch  guns  on  disappearing  carriages; 
one  battery  for  two  5-inch  guns  on  balanced-pillar  mounts;  one  bat- 
tery for  three  12-inch  guns  on  disappearing  carriages;  one  battery  for 
two  4.7-inch  rapid-fire  guns  on  peaestal  mounts;  two  batteries,  each 
for  two  3-inch  rapid-fire  guns  on  balanced-pillar  mounts;  one  battery 
for  two  8-inch  guns  on  disappearing  carriages,  and  two  12-inch  guns 
on  nondisappearing  carriages;  and  one  battery  for  sixteen  12-inch  B.  L. 
mortars.  All  of  flie  guns  in  these  batteries  were  mounted  ready  for 
service  except  two  5-inch  rapid-fire  guns  and  four  12-inch  B.  L.  mor- 
tars, which  were  received  during  the  fiscal  year,  and  all  mounted  by  the 
artillery  except  one  5-inch  rapid-fire  gun.  Two  batteries,  each  for  two 
5-inch  rapid-nre  guns  on  peaestal  mounts,  and  one  battery  for  two  3- 
inch  rapid-fire  guns  on  balanced-pillar  mounts  had  also  been  completed 
and  turned  over  to  the  artillery,  out  without  armament. 

The  following  works  were  completed  and  turned  over  to  the  artillery 
during  the  fiscal  year:  Two  emplacements  for  3-inch  rapid-fire  guns 
on  casemate  mounts  and  two  battery  commanders'  stations. 

At  the  close  of  the  fiscal  year  the  concrete  foundation  for  one  bat- 
tery commander's  station,  low-site  type,  for  10-inch  guns,  had  been 
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completed,  and  a  contract  awarded  for  the  metal  work  of  the  tower, 
ready  for  erection,  delivery  to  be  made  on  or  before  October  1,  1902. 

Plants  and  estimates  had  also  been  prepared  for  a  battery  com- 
mander's station  for  12-inch  guns. 

All  the  submarine-mining  material,  which  was  inspected,  tested, 
and  put  in  good  condition  during  the  last  fiscal  year,  w^as  transferred 
to  the  artillery  July  13,  1901.  The  steel  lining  for  the  cable  tank, 
which  was  being  placed  at  the  end  of  the  last  fiscal  year,  was  com- 
pleted, and  the  cable  replaced  in  the  tank. 

During  the  year,  under  various  allotments  from  appropriations  for 
*' Preservation  and  Repair  of  Fortifications,"  repairs  were  made  to  bat- 
terj^  slopes,  sea  walls,  sluice  gates,  river  banks,  the  drainage  system 
of  barbette  of  one  masonry  work  of  old  type,  and  the  interior  face 
walls  of  the  moi-tar  battery.  Rammer  and  stave  supports  were  placed 
in  one  battery,  six  hoisting  cranes  on  the  platforms  of  another  battery 
were  moved  to  the  other  side  of  the  platforms  and  the  trolley  mils 
for  theh*  ammunition  service  extended,  and  guards  were  placed  over 
the  gearing  of  the  electric  winches  of  the  anmiunition  hoists. 

Miscellaneous  materials  were  purchased  for  the  artillery  on  approved 
reqiiisitions  submitted  by  the  at^ting  engineer  officers. 

under  various  allotmentis  from  tne  appropriation  for  "Supplies  for 
Seacoast  Defenses,"  electric  lights  for  night  drills  were  placed  around 
the  platforms  of  five  emplacements  for  12-inch  guns,  two  for  8-inch 
guns,  four  for  3-inch  rapid-fire  guns  and  sixteen  12-inch  B.  L.  mortars; 
repairs  were  made  to  the  boiler  of  one  electric  plant;  800  feet  of  2-inch 
water  pipe  were  laid  connecting  one  electric  plant  with  the  post  water- 
supply  system,  and  materials  of  various  kinds  were  purchased  on 
approved  requisitions  submitted  by  the  acting  engineer  ofiicers. 

(See  Appendix  2  G.) 

Defenses  of  Baltimore^  Md. — Officers  in  charge,  Lieut.  Col.  Oswald 
H.  Ernst,  Corps  of  Engineers,  until  July  31,  1901,  and  Col.  Peter  C. 
Hains,  Corps  of  Engineers,  since  that  date. 

There  are  four  points  occupied  by  modern  forts  in  the  system  of 
defense,  and  another  occupied  by  a  work  of  the  old  type  is  used  for 
garrison  purposes. 

At  one  site  there  were  constructed  and  garrisoned  at  the  beginning 
of  the  fiscal  year  a  batter^'  containing  one  12-inch  and  three  8-inch 
B.  L.  rifles  on  disappearmg  carriages  together  with  two  4.7-inch 
rapid-fire  guns  on  pedestal  mounts,  and  another  battery  containing 
two  3-inch  rapid-fire  guns  on  balanced-pillar  mounts.  The  operations 
of  the  fiscal  j^ear  have  consisted  in  the  construction  of  one  mining 
casemate,  the  erection  of  a  coal  receptacle  for  the  power  plant,  the 
partial  dampproofing  of  the  rooms  and  galleries  of  tne  main  battery, 
which  is  still  in  progress,  and  the  preservation  and  repair  of  tiie  bat- 
teries and  protecting  sea  wall. 

At  a  second  site  there  were  already  constructed  and  garrisoned 
at  the  beginning  of  the  fiscal  year  two  emplacements  mounting 
two  12-inch  B.  L.  rifles  on  barbette  carriages;  two  emplacements 
for  5-inch  rapid-fire  guns  with  balanced-pillar  mounts,  without 
guns;  and  two  emplacements  containing  two  3-inch  rapid-fire  guns  on 
balanced-pillar  mounts.  During  the  year  the  remodeling  of  the  old 
masonry  work  was  completed,  a  batterv  commander's  station  nearly 
finished,  and  the  whole  lort  put  in  goo(f  repair. 
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At  a  third  site,  the  beginning  of  the  fiscal  year  found  completed 
and  garrisoned  one  battery  containing  eight  12-inch  B.  L.  mor- 
tars, one  battery  containing  two  12-inch  B.  L.  rifles  on  disappear- 
ing carriages,  two  emplacements  for  5-mch  rapid-fire  guns  with  bal- 
anced-pillar carriages  mounted,  two  emplacements  for  6-inch  B.  L. 
rifles  with  disappearing  carriages  mounted,  and  four  emplacements 
for  3-inch  rapid-nre  guns.  The  year's  operations  consisted  in  construct- 
ing a  roadway  between  the  eastern  3-inch  and  12-inch  batteries;  in 
nearly  completing  two  battery  commanders'  stations;  in  partially 
dampproofing  the  mortar  battery,  which  work  is  still  in  progress;  in 
contmuing  the  construction  of  the  sea  walls  and  embankments;  in 
raising  two  bases  for  RaflPert}'  range  finders;  and  in  the  preserv^ation 
and  repair  of  all  the  works  at  the  reservation. 

A  fourth  site  contained  two  emplacements  for  6-inch  B.  L.  rifles 
with  disappearing  carriages  mounted,  and  the  work  of  the  year  has 
been  to  keep  these  in  repair  and  to  complete  the  sea  wall. 

In  addition,  electrical  supplies  have  been  furnished  for  all  the  elec- 
tric installations,  and  an  electrical  expert  was  furnished  the  garrisons 
for  use  in  connection  with  the  submarine-mine  defense,  which  had 
been  turned  over  to  the  artillery  April  29,  1901. 

(See  Appendix  2  H.) 

Defenses  of  Washington^  D.  C. — OflScer  in  charge,  Lieut.  Col. 
Charles  J.  Allen,  Corps  of  Engineers.  Officers  in  charge  of  Fort 
Foote  Military  Reservation,  Md.,  Lieut.  Col.  Charles  J.  Allen,  Corps 
of  Engineers,  until  December  4,  1901,  and  Maj.  William  M.  BlacK, 
Corps  of  Engineers,  since  that  date. 

At  the  close  of  the  fiscal  year  1902  there  were  completed  emplace- 
ments for  six  10-inch  guns,  three  8-inch  guns,  two  4-inch  rapid-fire 
guns,  two  6-inch  guns  on  disappearing  carriages,  two  5-incn  guns 
on  balanced-pillar  mounts,  and  eight  12-inch  mortars.  In  addition 
there  were  under  construction  emmacements  for  five  3-inch  rapid-fire 
guns  on  balanced-pillar  mounts.  The  latter  are  completed  with  the 
exception  of  the  platforms,  which  can  not  be  finished  until  the  mounts 
arrive. 

The  four  batter}^  commanders'  stations  pertaining  to  the  approved 
system  of  fire  control  are  completed. 

During  the  past  fiscal  year  an  electric-light  and  power  plant  was 
installed  in  the  8-inch  battery  and  an  electric-light  outfit  placed  in 
both  the  mortar  battery  and  the  6-inch  battery. 

Necessary  repairs  were  made  to  the  batteries  and  buildings. 

Some  repairs  to  the  wharf  at  Fort  Foote,  with  an  allotment  of  $50, 
have  been  made.  Other  minor  repairs  to  wharf  and  roadway  and  to 
shore  protection  are  needed. 

(See  Appendix  2  1.) 

Defenses  of  Hampton  Roads^  Virgliua, — Officer  in  charge,  Maj. 
James  B.  Quinn,  Corps  of  Engineers;  Division  Engineer,  Col.  Peter 
C.  Hains,  Corps  of  Engineers. 

There  are  two  old-type  works  at  this  point,  on  opposite  sides  of  the 
channel.  The  fort  on  the  north  side  or  the  channel  is  of  earth  and 
masonry,  entirely  surrounded  by  a  moat,  is  garrisoned  and  has  numer- 
ous modern  emplacements  exterior  to  the  old  work,  only  one  high- 
power  gun  being  emplaced  within  the  enceinte. 

The  south  fort  is  in  an  incomplete  state,  is  without  a  garrison,  and 
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has  no  aitnamcnt,  although  work  on  one  of  the  pro^8ed  rapid-tire  bat- 
teries has  been  commenct^d,  and  a  battery  of  two  tJ-inch  rapid-tire  guns 
authorized. 

At  the  close  of  the  tiscal  year  the  modern  armament  of  the  north 
fort  consisted  of  three  8  inch,  eight  10-inch,  and  three  12-inch  broech- 
loading  rifles,  sixteen  12-inch  breech-loading  mortars,  and  four  4.72- 
inch  rapid-lire  guns. 

Emplacements  for  two  12-inch  rifles  and  two  G-inch  and  four  3-inch 
rapid-fire  guns  are  being  built,  the  emplacements  for  the  latter  having 
been  finished  as  far  as  possible  before  receipt  of  the  armament. 

Under  the  project  for  the  tire-control  system  at  the  north  fort,  one 
fire  commanaer's  station  and  one  battery  commanders  station  have 
been  erected  and  allotments  have  been  made  for  one  additional  tire 
commander\s  and  five  battery  commanders'  stations,  upon  some  of 
which  work  has  been  begun. 

For  the  submarine-mine  defense,  two  casemates  and  galleries,  a 
cable-storage  tank,  and  nearly  all  of  the  matt*rial  for  the  defi^nse  have 
been  provided  at  the  north  fort.  AH  the  structun»s  and  their  e(|uip- 
ment  were  turned  over  to  the  charge  of  the  ailillerv  December  31, 
1901. 

During  the  fiscal  vear  1902  work  at  the  north  fort  consisted  in  the 
completion  and  loading  of  the  foundation  of  the  batterv  of  two  12-inch 
guns.  At  the  two  6-inch  rapid-tire  emplacements  t&e  concrete^  was 
placed  to  beam  reference  and  a  portion  of  sand  cover  provided.  The 
foundations  of  three  of  the  six  towers  to  l>e  erected  hav(^  been  tinished 
and  some  work  done  on  another.  In  addition  to  the  above,  work  of 
minor  importance  has  been  done  at  the  batteries  not  yet  tnmsferred. 
Two  small  structures  for  electric-lighting  plants  have  been  built,  in 
one  of  which  the  generating  set  has  been  set  up,  and  333  feet  of  sea 
wall  were  built  from  the  first  jetty  on  the  l)each  toward  the  engineer 
wharf,  and  3,450  cubic  3'ards  of  sand  for  fill  behind  same  were  placed. 
Such  work  as  was  required  for  the  preservation  and  repair  of  the 
completed  batteries  was  also  performed. 

At  the  south  fort  the  site  for  the  3-inch  gun  battery  has  been  filled 
with  dimension  stone  to  reference  of  concrete  footing,  and  sheatliing 
erected.  A  wharf  has  been  built,  derrick  erected  thereon,  and  hoist- 
ing apparatus  for  same  set,  and  other  plant  provided  for  carrying  on 
the  work. 

Plans  for  two  6-inch  rapid-fire  guns  at  the  south  fort,  and  a  project 
for  the  extension  of  the  sea  wall  toward  Jetty  No.  3  and  for  lining  the 
damp  magazines  at  the  north  fort,  have  been  called  for. 

The  armament  of  the  north  fort  was  increased  b}-  one  12-inch  gun, 
which  was  mounted  during  the  fiscal  year  by  the  artillery  garrison. . 

(See  Appendix  2  J.) 

DefeiisdH  of  the  coast  of  North  Carolina, — Officer  in  charge,  Capt. 
Eugene  W.  Van  C.  Lucus,  Corps  of  Engineers;  Division  t^ngineer, 
CoL  Peter  C.  Hains,  Corps  of  Engineers. 

The  defenses  include  the  old-style  Fort  Macon  and  the  modem  bat- 
teries at  the  mouth  of  the  Cape  Fear  River.  The  reservation  at  South- 
port,  near  the  mouth  of  the  Cape  Fear  River,  has  heretofore  been 
mcluded,  but  does  not  properly  belong  to  the  defenses  of  the  Gape 
Fear  River  and  hereafter  will  not  be  included  in  this  report,  the  title 
to  the  land  having  been  perfected  at  the  expense  of  the  appropriation 
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''For  improving  Cape  Fear  River,  North  Carolina,"  for  which  work  it 
iH  now  utilized. 

At  the  beginning  of  the  li.scal  year  the  following  works  had  been 
completed  and  turned  over  to  the  garrison:  EmplacementH  for  four 
8-inch  B.  L.  rifles;  one  emplacement  for  5-inch  mpid-iire  gun,  the  last 
without  carriage  or  gun;  emplacements  for  two  12-inch  B.  L.  rifles  and 
for  one  4.7-inch  rapid-lire  gun;  and  one  central  lighting  and  power 
plant.  One  battery  of  eight  12-inch  mortars  and  one  emplacement  for 
5-inch  rapid-fire  gun  had  been  practically  completed,  but  were  not  yet 
turned  over. 

During  the  year  there  have  been  tmnsfecred  to  the  garrison  one 
emplacement  for  5-inch  rapid-fire  gun,  the  carriage  naving  been 
mounted;  one  mining  casemate;  one  torpedo  storehouse;  one  cable 
tank;  and  one  range-finding  tow^er. 

The  mortar  battery  has  not  yet  been  transferred,  but  the  settlement 
in  the  eastern  pit  has  ceased,  the  work  of  releveling  is  nearly  com- 
pleted, and  the  battery  w  ill  probabl}'  l>e  transferred  in  the  near  future. 

The  mnge-finding  tower  (fire  commander's  station)  was  completed, 
ready  for  use,  and  on  May  29,  1902,  was  transferred  to  the  garrison. 
Some  minor  work  of  storing  plant  and  clearing  up  around  site  remains 
to  be  done. 

Emplacements  for  two  3-inch  rapid-fire  guns  were  completed  dur- 
ing the  year,  but  hav^e  not  yet  been  transferred,  as  an  emplacement 
for  one  5-inch  rapid-fire  gun  in  the  same  battery  has  not  yet  been 
completed,  pending  the  adoption  by  the  Ordnance  Department  of  an 
acceptable  typo  of  gun  mount. 

The  low  places  inside  the  concrete  sea  wall  have  been  filled  to  a  level 
approximately  12  feet  above  mean  low  water,  and  work  is  now  in 

!)rogress  restoring  roads  and  railroads  and  planting  gi-ass  to  prevent 
>lowing  sand. 

With  allotment  from  appropriation  for  ^'  Supplies  for  Seacoast 
Defenses,"  requisitions,  approved  by  the  Chief  of  Engineei*s,  have  from 
time  to  time  been  filled,  and  a  contract  has  been  entered  into  for 
rewiring  two  batteries,  which  work  will  be  completed  within  the  next 
few  weeks. 

With  funds  allotted  from  appropriation  for  '^  Preservation  and 
Repair  of  Fortifications  "  general  repairs  have  been  made  for  mainte- 
nance of  all  emplacements,  including  drainage  service,  ammunition 
lifts,  central  lighting  and  power  plant,  pavements,  submarine-mining 
outfit,  and  stoppage  of  leaks  in  concrete. 

(See  Appendix  2  K.) 

Defenses  of  the  count  of  Scmth  Carolina, — Officer  in  charge,  Capt. 
James  C.  Sanford,  Corps  of  Engineers;  assistant,  Lieut.  Edwin  R. 
Stuart,  Corps  of  Engineers,  until  August  15, 1901;  Division  Engineer, 
Col.  Peter  C.  Hains,  Corps  of  Engineers. 

Charleston  Uarhm'. — At  the  close  of  the  fiscal  year  1901  the  defenses 
comprised  the  following  works: 

Mortar  batteiy.  Emplacements  for  sixteen  12-inch  mortars  are 
completed  and  mortars  mounted. 

Ten-inch  battery.  Emplacements  for  four  10-inch  rifles  on  disap- 
pearing carriages  are  completed  and  guns  mounted. 

Six-inch  rapid-fire  battery.  One  emplacement  for  6-inch  rapid-fire 
gun  on  disappearing  carriage  is  completed,  and  carriage  installed. 
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One  emplacement  for  6-inch  mpid-fire  gun  on  pedestal  mount  is  com- 
pleted and  gun  mounted. 

Emplacements  for  two  4.7-inch  rapid-fire  guns  are  completed  and 
guns  mounted. 

Emplacements  for  three  3-inch  rapid-fire  guns  on  balanced-pillar 
mounts  are  completed. 

Twelve-inch  battery.  Emplacements  for  one  12-inch  B.  L.  rifle  on 
disappearing  carriage,  and  for  one  12-inch  B.  L.  rifle  on  barbette  car- 
riage are  completed  and  guns  mounted. 

Part  of  the  sloping  wall  in  the  southeast  pit  of  the  mortar  battery 
was  cut  out  and  replaced  by  a  wall  of  Portland  cement  concrete.  A 
drainage  diteh  1,200  feet  long  was  dug  and  terra-cotta  pipe  laid  in  it. 

At  tne  end  of  the  fiscal  year  1902  the  work  of  completing  the  earth 
slopes,  wall,  etc.,  of  the  12-inch  battery  was  well  advanced.  This  con- 
sisted of  removing  old  guns,  cutting  down  and  reimiring  the  front 
wall,  filling  the  hole  in  front  of  the  battery,  building  up  a  portion  of 
the  south  wall,  paving  the  passage  leading  to  the  sally  port  and  the 
platfoi-m  just  outside  of  the  same,  leveling  oflp  the  parade,  and  cleaning 
up  generally.  The  work  on  the  front  and  south  walls  was  completed, 
the  filling  about  two-thirds  completed,  the  old  guns  disposed  of,  and 
grading  of  parade  partially  completed. 

A  brick  torpedo  storehouse  was  built. 

The  wharves  at  two  of  the  works  were  repaired. 

Port  Royal  Sounds  South  Carolina. — At  the  close  of  the  fiscal  year 
1901  the  defenses  comprised  the  following: 

Emplacements  for  three  10-inch  rifles  on  disappearing  carriages 
completed  and  guns  mounted. 

Emplacements  for  two  4.7-inch  rapid-fire  guns  completed  and  guns 
mounted. 

During  the  fiscal  year  1902  the  torpedo  material  was  transferred  to 
the  artilfery  and  the  engineer  plant  was  moved  to  Charleston  Harbor, 
South  Carolina.  No  work  was  done  on  the  dynamite  battery,  as  it  had 
been  decided  not  to  complete  it. 

(See  Appendix  2  L.) 

Defences  of  the  coast  of  Georgia  and  of  Cmnherland  Sounds  Georgia 
ayid  Florida, — Oflicer  in  charge,  Capt.  Cassius  E.  Gillette,  Coips  of 
Engineers;  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

These  defenses  include  three  masonry  w^orks  of  old  type. 

No  work  was  done  on  the  two  batteries  for  3-inch  rapid-fire  guns. 
The  guns  and  their  mounts  have  not  yet  been  furnished  by  the  Ord- 
nance Department. 

Only  minor  repair  work  to  the  modern  fortific*ations  was  carried  on 
during  the  fiscal  year. 

Under  the  appropriation  for  •' Supplies  for  Seacoast  Defenses"  sup- 
plies were  furnished  at  a  cost  of  $7.46. 

(See  Appendix  2  M.) 

Defenses  of  east  coast  of  Florida  and  of  Key  West,  Fla. — Officers  in 
charge,  Capt.  Thomas  IL  Rees,  Corps  of  Engineers,  until  August  10, 
1901;  Lieut  Edmund  M.  Rhett,  Corps  of  Engineers,  from  August  10, 
1901,  to  September  11,  1901;  and  Capt.  Herbert  Deakyne,  Corps  of 
Engineers,  since  September  11,  1901;  assistant,  Lieut.  PMinund  M. 
Rhett,  Corps  of  Engmeers,  until  August  10, 1901;  Division  Engineer, 
Col.  Peter  C.  Hains,  Coi-ps  of  Engineers. 
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The  defenses  include  two  masonry  works  of  old  type.  One  of  them, 
Fort  Marion,  was  built  by  the  Spaniards  in  the  eignteenth  century  and 
is  of  little  value  for  defensive  purposes.  It  is,  however,  an  interesting 
historical  relic  and  should  be  preserved.  During  the  year  the  walls, 
doors,  and  windows  of  casemate  No.  IV  were  repaired. 

The  other  work  has  been  dismantled  of  its  old  armament  and  a  por- 
tion of  it  has  been  torn  down. 

Near  the  mouth  of  the  St.  Johns  River,  where  the  temporary  bat- 
teries were  built  during  the  war  with  Spain,  the  engineer  property 
and  torpedo  material  were  cared  for  during  the  year  with  funds 
provided  from  the  appropriation  for  "'Preservation  and  Repair  of 
Fortifications."  • 

A  deed  from  the  United  States  marshal  for  117.7  acres  of  land  was 
received  April  II,  1902.  On  June  5,  11H)2,  an  allotment  of  $50  was 
made,  and  the  expenditure  of  the  balance  remaining  from  the  allotment 
made  for  the  acquisition  of  the  land  apd  for  contingent  expenses 
connected  therewith  was  authorized  for  the  pui'pose  of  marking  the 
boundaries  of  the  reservation  acquired  with  stone  monuments. 

At  Key  West  at  the  beginning  of  the  fiscal  year  the  condition  of  the 
defenses  was  as  follows: 

Emplacements  for  four  10-inch  and  for  two  8-inch  guns  on  disappear- 
ing carriages  were  completed  far  enough  to  be  serviceable,  ana  the 
guns  were  mounted. 

Emplacements  for  two  4.7-inch  rapid-fire  gims  were  completed  and 
the  guns  were  mounted. 

Emplacements  for  two  12-inch  guns  on  nondisappearing  carriages 
were  completed  and  the  guns  were  mounted. 

Five  emplacements  for  8-inch  rapid-fire  guns  were  completed  and  the 
guns  were  mounted;  one  emplacement  was  in  process  of  construction. 

Emplacements  for  three  8-inch  converted  rifles  were  completed  and 
the  guns  were  mounted. 

Emplacements  for  eight  12-inch  mortars.  Emplacements  are  incom- 
plete; the  mortars  are  mounted. 

During  the  year  one  emplacement  for  3-inch  rapid-fire  gun,  in 
process  of  construction  at  the  beginning  of  the  year,  was  completed 
as  far  as  possible  prior  to  receipt  of  base  casting. 

A  range-finder  tower  for  battery  commander's  station  was  completed 
and  turned  over  to  the  artillery. 

A  pumping  plant  was  installed  to  keep  water  out  of  the  pits  at  the 
mortar  battery. 

Two  storehouses  for  10-inch  and  8-inch  battery  were  constructed. 

The  work  of  completing  gun  and  mortar  batteries  under  the  con- 
tract of  December  24, 1900,  was  continued  during  the  year.  The  work 
was  not  pushed  energetically  by  the  contractors  and  very  little  prog- 
ress was  made. 

The  submarine-mine  material  was  transferred  to  the  artillery  October 
16,  1901. 

Minor  repairs  have  been  made  under  allotments  from  the  appropria- 
,  tion  for  ''^reservation  and  Repair  of  Fortifications." 

Supplies  for  the  artillery  have  been  purchased,  upon  approved  requi- 
sitions, with  funds  from  the  appropriation  for  ''Supplies  for  Seacoast 
Defenses." 

(See  Appendix  2  N.) 
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Defenses  of  Tampa  Bay^  Florida. — Officers  in  charge,  Capt.  Thomas 
H.  ]^es,  C!orp8  of  Engineers,  until  August  10,  1901;  Lieut.  Edmund 
M.  Bhett,  Corps  of  Engineers,  from  August  10,  1901,  to  September 
11, 1901;  and  Capt.  Herbert  Deakyne,  Corps  of  Engineers,  since  Sep- 
tember 11,  1901;  assistant,  Lieut.  Edmuna  M.  Rhett,  Corps  of  Engi- 
neers, until  August  10, 1901;  Division  Engineer,  Col.  Peter  C.  Hains, 
Corps  of  Engineers. 

At  the  beginning  of  the  fiscal  year  the  condition  of  the  defenses  was 
as  follows: 

Emplacements  for  two  8-inch  guns  on  disappearing  carriages  were 
completed  and  the  guns  were  mounted. 

Emplacements  for  two  6-inch  quick-firing  guns  were  completed  and 
the  guns  were  mounted. 

Emplacements  for  three  3-inch  mpid-fire  guns  were  completed 
except  the  platforms;  the  guns  and  mounts  had  not  l)een  received. 

Emplacements  for  eight  1^-inch  mortars  were  completed;  th(»  car- 
riages were  mounted;  tne  mortars  had  not  been  received. 

Emplacements  for  two  3-inch  rapid-fire  guns.  Preparatory  work 
was  done  and  active  construction  was  alK)ut  to  V)egin. 

During  the  year,  at  one  locality,  one  emplacement  for  3-inch  rapid- 
tire  gun  was  constructed.  Platforms  for  tnree  3- inch  rapid-tire  guns 
in  emplacements  already'  built  were  laid  as  far  as  possible  prior  to 
arrival  of  base  castings. 

At  another  locality  two  emplacements  for  3-inch  rapid-fire  guns,  in 
process  of  constmction  at  the  beginning  of  the  year,  were  completed. 

At  both  localities  miscellaneous  minor  work  has  been  done  under 
allotments  from  the  appropriation  for  "  Preservation  and  Repair  of 
Fortifications,"  and  supplies  required  by  the  garrisons  have  been  pur- 
chased with  funds  allotted  from  the  appropiiation  for  >' Supplies  for 
Seacoast  Defenses." 

(See  Appendix  2  O.) 

Defenses  of  Pimsacola^  Fla. — Officers  in  charge,  Capt.  William  V. 
Judson,  Corps  of  Engineers,  until  November  4, 1901,  and  Lieut.  Rob- 
ert R.  Raymond,  Corps  of  Engineers,  since  that  date;  Division  Engi- 
neers, Col.  Peter  C.  Mains,  Coips  of  Engineers,  until  July  24,  1901, 
and  Lieut.  Col.  Henrv  M.  Adams,  Corps  of  Engineers,  since  that  date. 

The  defenses  include  two  works  of  old  type. 

At  the  beginning  of  the  fiscal  year  emplacements  were  completed  for 
four  10-inch  guns,  two  12-inch  guns,  ana  two  8-inch  guns,  all  on  disap- 
pearing carriages;  ei^ht  12-incn  mortars;  two  4.7-inch  ^ns  on  naval 
mounts;  and  K)ur  3-inch  rapid-fire  ffuns  on  balanced-pillar  mounts. 
All  the  armament  was  mounted  and  the  emplacements  were  in  the 
hands  of  the  artillery. 

During  the  year  minor  repaii-s  have  been  made  to  these  works  and 
several  wet  magazines  have  been  entirely  lined  with  an  interior  water- 
proof structure.  A  system  of  exterior  wiring  for  electric  lighting 
was  installed. 

Communicating  galleries  between  the  loading  platforms  at  8-inch  and 
10-inch  batteries  were  constructed,  a  boathouse  for  naphtha  launch 
was  built,  and  a  contract  for  furnishing  steel  doors  for  certain  ma^pUr 
zines  was  entered  into. 

An  experimental  system  of  range  finding  wa**  partially  installed,  the 
work  having  progressed  well  at  the  end  of  the  year. 
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From  time  to  time  supplies  were  f  urpished  on  approved  requisitions 
of  the  acting  engineer  omcer. 

(See  Appendix  2  P.) 

Defences  of  Mobile  and  of  Mississijypi  Soimd. — Officers  in  charge, 
Mai.  William  T.  Rossell,  Corps  of  Engineers,  until  September  9,  1901, 
and  Capt.  Spencer  Cosby,  Corps  of  Engineers,  since  that  date;  Divi- 
sion Engineers,  Col.  Peter  C.  Hains,  Corps  of  Engineers,  until  July 
24,  1901,  and  Lieut.  Col.  Henry  M.  Adams,  Corps  of  Engineers,  since 
that  date. 

The  defenses  consist  of  three  masonry  works  of  old  type,  two  of 
which  are  in  charge  of  ordnance  sergeants,  and  of  the  following  mod- 
em works  at  two  sites: 

A  battery  of  two  12- inch  rifles  mounted  on  disappearing  carriages. 

A  battery  of  eight  12- inch  B.  L.  steel  mortars. 

A  battery  of  four  8-inch  B.  L.  steel  rifles  mounted  on  disappearing 
carriages. 

A  batteiy  of  two  4.7-inch  Aniistrong  rapid-fire  guns  on  pedestal 
mounts. 

Two  batteries  of  two  3-inch  rapid-fire  guns  on  balanced-pillar 
mounts. 

A  battery  of  two  8-inch  B.  L.  rifles  mounted  on  modified  15-inch 
Rodman  carriages. 

A  battery  of  two  6-inch  quick-fire  guns  mounted  on  disappearing 
carriages. 

At  the  beginning  of  the  fiscal  year  all  batteries  had  been  completed, 
except  for  a  few  minor  details  at  the  mortar  battery,  and  at  the  6-inch 
and  3-inch  batteries.  All  batteries  at  both  sites  have  been  transferred 
to  the  artillery. 

During  the  fiscal  year  the  mortar  battery  was  completed,  except  for 
the  firing  apparatus,  which  is  partially  installed.  A  part  of  the  cov- 
ering of  the  west  flank  and  centml  traverse  of  this  battery  slid  into 
the  pit,  breaking  the  concrete  cornice  in  the  immediate  vicinity.  This 
was  caused  by  the  slipping  of  the  covering  of  sand  and  a  4-inch  layer 
of  concrete  on  the  asphalt  waterproofing.  Repairs  were  made  with 
funds  allotted  for  the  purpose. 

The  6-inch  battery  was  completed  in  all  its  details  and  the  carriages 
were  mounted. 

The  3-inch  battery  was  completed  in  all  its  details. 

At  the  8-inch  battery  interplatform  galleries  of  steel  were  erected. 

Three  bases  for  Rafferty  range  finders  were  installed. 

A  peace  storage  magazine  was  begun,  and  its  erection  is  now  nearly 
completed. 

The  various  defensive  works  were  repaired  and  preserved  as  occa- 
sion required,  with  funds  from  the  appropriation  for  "Preservation* 
and  Repair  of  Fortifications." 

With  funds  which  had  been  allotted  from  appropriation  for  "Sea 
Walls  and  Embankments,"  a  riprap  sea  wall  235  feet  long,  including 
riprap  ending,  was  constructed,  ana  a  portion  of  the  old  sea  wallwhicn 
had  been  damaged  by  stoitn  was  repaired. 

Supplies  for  the  artillery  were  purchased  upon  approved  requisi- 
tions with  funds  from  the  appropriation  for  "Supplies  for  Seacoast 
Defenses." 

(See  Appendix  2  Q.) 
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Defenses  of  New  Orleans^  La.^  and  of  Sabine  Pom^  Tex. — OflBcers 
in  charge,  Lieut.  Eidward  M.  Adams,  Corps  of  Engineers,  in  temporary 
charge  until  October  6,  1901,  and  Lieut.  Col.  Henry  M.  Adams,  Corps 
of  Engineers,  since  that  date;  assistants,  Lieut.  Edward  M.  Adams, 
Corps  of  Engineers,  from  October  6,  1901,  to  December  13,  1901,  and 
Lieut.  Paul  S.  Bond,  Corps  of  Engineers,  since  March  19,  1902. 

New  Orleans,  La. — The  defenses  of  New  Orleans  include  several 
masonry  works  of  old  type  and  the  following  modern  emplacements: 

One  battery  of  two  10-inch  B.  L.  rittes,  disappearing  carriages. 

Two  batteries  of  two  8-inch  B.  L.  rifles  each,  disappearing  carriages. 

One  battery  of  two  4.7-inch  rapid-fire  guns,  pedestal  mounts. 

Two  batteries  of  two  3-inch  rapid-tire  guns  each,  pillar  mounts. 

Emplacements  for  two  additional  3-inch  rapid-fire  guns  are  com- 
pleted, but  guns  not  mounted. 

During  the  past  fiscal  year  two  emplacements  for  6-inch  rapid-fire 
guns  were  commenced  and  concrete  work  completed.  A  site  was 
acquired  on  July  7  for  the  location  of  two  additional  emplacements 
for  6-inch  rapid-fire  guns. 

A  range-finder  tower  for  fire  commander's  station  was  commenced. 
The  foundation  was  completed,  and  the  erection  of  the  ironwork  of 
the  tower  is  in  progress.  It  is  expected  that  the  tower  will  be  com- 
pleted in  August,  1902. 

The  two  10-inch  B.  L.  rifles  were  dismounted,  the  carriages  removed, 
and  new  carriages  substituted,  the  base  rings  releveled,  and  guns  again 
mounted. 

Funds  were  allotted  for  the  repair  and  raising  of  a  levee.  The  levee 
was  nearly  completed  when  about  300  feet  of  it  was  destroyed  by  a 
storm  in  August,  1901.  The  break  was  repaired  and  a  protection 
revetment  constructed. 

Repairs  were  made  to  the  parts  of  the  fortifications  most  urgently 
in  need,  including  the  loading  platform  of  an  8-inch  batter3\  The 
casemate  of  one  dynamo  plant  was  rendered  dry. 

Requisitions  from  the  artillery  for  electrical  supplies  were  filled, 
and  a  reflector  for  the  searchlight  purchased. 

The  torpedo  material  was  overhauled,  inspected,  and  cared  for  until 
transferred  to  the  artillery  on  November  6,  1901. 

Sabine  I\m,  7c'.m<«.— No  work  was  done  at  this  locality  during  the 
year.     No  funds  were  available. 

(See  Appendix  2  R.) 

Defenses  of  Galveston^  7^?.— OflScer  in   charge,  Capt.  Charles  S. 

Rich^,  Corps  of  Engineers;  assistant,  Lieut.  Meriwether  L.  Walker, 

Cori)s  of  Engineers,  until  January  24,  1902;  Division  Engineers,  Col. 

Amos  Stickney,  Corps  of  Engineers,  until  July  24,  1901,  and  Lieut. 

'  Col.  Henry  M,  Adams,  Corps  of  Engineers,  since  that  date. 

At  the  beginning  of  the  fiscal  year  plans  and  estimates  had  been 
subniitted  for  approval  and  material  had  been  received  for  construct- 
ing field  offices  and  repairing  and  constructing  plant.  Plans  and  esti- 
mates were  received  approved  July  7,  1901,  and  active  operations  at 
once  commenced. 

A  mil  way  track  on  trestle  had  to  be  constructed  from  Ninth  street 
and  Avenue  A,  Galveston,  Tex.,  to  the  sites  of  the  various  works  at 
site  No.  1.  The  work  of  building  the  railway  trestle  and  track  was 
commenced  July  25,  1901,  and  entirely  competed  to  all  the  sites  of 
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the  works  on  May  15,  1902.  Nineteen  thousand  and  twelve  feet  of 
track  and  trestle  were  constructed;  also  a  side  track  600  feet  in  length. 

As  the  appropriation  made  by  act  of  March  1,  1901,  did  not  pro- 
vide funds  for  tne  construction  of  this  track  and  trestle,  all  works  at 
site  No.  1  have  been  charged  with  a  pro  rata  share  of  expense  of  build- 
ing this  trestle  and  track. 

The  wharf  and  tracks  for  submarine-mining  service,  together  with 
the  submarine-mine  warehouse  and  the  cable-tank  house,  hav'e  been 
completed.  Sheet  piling  around  the  two  rapid-fire  batteries  and  min- 
ing casemate  has  been  completed  and  grouting  has  been  tilled  in  under 
the  4.7-inch  rapid-fire  battery  and  commenced  under  the  15-pounder 
rapid-fire  battery.  The  riprap  storm  protection  for  both  of  these 
batteries  has  been  begun.     Some  minor  concreting  has  also  been  done. 

All  property  of  value  has  been  removed  from  the  wreck  of  the 
10-inch  gun  battery,  and  the  breaking  up  of  its  concrete  for  use  as 
riprap  protection  for  the  new  battery  has  been  begun. 

Mortars  and  carriages  and  other  ordnance  and  engineer  property  are 
being  removed  from  the  wreck  of  the  mortiir  battery  preparatory  to 
breaking  it  up  for  riprap  by  blasting. 

Work  at  site  No.  2  has  progressed  satisfactorily,  and  good  progress 
in  the  repairing  of  the  batteries  has  been  made.  Sheet  piling  has 
been  completed  around  all  the  batteries  at  this  reservation,  grout  has 
been  filled  in  under  them,  and  a  little  over  half  of  their  riprap  storm 
protection  is  in  place.     Some  minor  concreting  has  al^so  been  clone. 

Work  at  site  No.  3  has  been  delayed  in  the  hope  that  the  Gulf  and 
Interstate  Railway  at  Bolivar  Point  would  rebuild  and  operate  its  road 
and  a  transfer  system  between  Galveston  and  Bolivar  Point.  None  of 
this  work  was  done  b^'  this  road  during  the  fiscal  year,  and  the  possi- 
bility of  anything  bemg  done  in  the  near  future  now  looks  doubtful. 

At  the  close  of  the  fiscal  year  plans  are  being  prepared  for  organiz- 
ing the  work  at  site  No.  3  and  rushing  it  through  as  quickly  as  possible. 

Site  No,  1. — Reconstruction  of  battery  for  two  10-inch  guns  on  dis- 
appearing carriages:  At  the  beginning  of  the  fiscal  year  the  old  battery 
had  been  abandoned  and  all  ordnance  material  removed  from  same. 

During  the  fiscal  year  railway  communication  has  been  established 
to  the  site  of  the  battery.     It  was  completed  May  14,  1902. 

Work  of  breaking  up  old  battery  has  oeen  commenced  and  stairways, 
switchboards,  etc. ,  have  been  removed.  Sixty -two  I-beams  were  taken 
from  concrete  of  battery. 

Reconstruction  of  battery  for  eight  12-inch  mortars:  At  the  begin- 
ning of  the  fiscal  year  the  old  battery  had  been  abandoned. 

During  the  fiscal  year  railway  communication  has  been  established 
to  the  site  of  the  battery.     It  was  completed  May  15,  1902. 

The  removal  of  ordnance  property  from  the  old  battery  has  been 
commenced  and  all  mortars  have  beeri  removed  to  stoiage  ground  and 
blocked  up,  and  parts  of  carriages  have  been  taken  apart  ready  to  be 
removed. 

Repair  of  battery  for  two  4.7-inch  rapid-fire  guns:  At  the  beginning 
of  the  fiscal  year  sand  had  been  placed  under  this  battery  to  protect 
the  piling  from  the  action  of  the  teredo,  and  a  breakwater  of  small 
riprap  had  been  placed  around  the  battery  to  prevent  the  sand  from 
being  washed  from  under  it  by  high  tides.  Tne  concrete  portion  of 
the  battery  was  standing  on  piling.     The  guns  were  mounted. 

During  the  fiscal  year  railway  conmiunication  has  been  established 
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to  the  site  of  the  battery.  It  was  completed  April  ir>,  VM)'2,  Sheet 
piling  around  battery  has  been  completed;  also  groutinf,^  under  bat- 
tery. Foundation  for  pavements  in  rear  of  east  and  west  guns  was 
completed,  and  concreting  between  sheet  piling  and  foundation  piling 
has  Deen  commenced,  rlacing  of  large  and  small  riprap  for  revet- 
ment around  the  battery  has  been  commenced. 

Repair  of  battery  for  3-inch  rapid-fire  guns:  At  the  beginning  of  the 
fiscal  year  sand  had  been  placed  under  this  batter\'  to  protect  the  i)iling 
from  the  action  of  the  teredo,  and  a  Ijreakwater  of  small  ripiiip  iuid 
been  placed  around  the  battery  to  prevent  sand  from  being  was|j(»d 
from  under  it  by  high  tides.  Concrete  portion  of  battery  was  standing 
on  piling. 

During  the  fiscal  y^ear  railway  communication  has  been  established 
to  the  site  of  the  battery.  It  was  completed  April  7,  1902.  Sh(u*t 
piling  around  the  battery  has  been  completed.  Grouting  under  the 
Dattery  was  commenced  and  placing  of  riprap  for  revetment  around 
battery. 

Reconstruction  of  mining  casemate  in  tmverse  of  15-pounder  bat- 
tery: Nothing  had  been  done  on  this  work  at  beginning  of  the  fiscal 
year. 

During  the  fiscal  year  railway  communication  has  been  established 
to  the  site  of  the  work.     It  was  completed  April  7, 1902. 

Sand  has  been  placed  for  foundation.  Sheet  piling  and  foundation 
piles  for  casemate  and  cable  gallery  have  been  driven. 

Reconstruction  of  submarine-mine  warehouse:  Nothing  had  Imm^u 
done  on  this  work  at  F>eginning  of  the  fiscal  year. 

During  the  year  railway  communication  has  been  established  to  tlu* 
site  of  the  warehouse,     ^me  was  completed  February  18,  1902. 

The  warehouse  has  been  reconstructed  and  all  submarine-mine 
material  stored  in  same. 

Repair  of  cable  tank:  Nothing  had  been  done  on  this  work  at  the 
beginning  of  the  tiscal  year. 

During  the  year  railway  communication  has  been  established  to  the 
site  of  the  tank.  It  was  completed  February  24,  1902.  The  building 
has  been  erected  over  the  cable  tank,  cable  cleaned,  tank  cleaned  out, 
and  ends  of  cables  suspended  out  of  water. 

Reconstruction  of  tracks  and  wharf  for  submarine-mine  service: 
Nothing  had  l)een  done  on  this  work  at  the  beginning  of  the  fiscal  year. 

During  the  year  railway  communication  has  been  established  tx)  the 
site  of  the  work.  It  was  complet(»d  December  3, 1901.  The  tmcks  to 
the  cable  tank,  to  the  gallery  of  the  warehouse,  and  to  the  warehouse 
have  been  completed;  also  wharf,  tram  track,  hand  rails,  and  inclines. 

Sf'fe  No,  2, — Repair  of  batterv  for  two  10-inch  guns:  No  w^ork  had 
been  done  on  this  battery  xit  the  l>eginning  of  the  fiscal  year.  The 
concrete  portion  of  the  battery  was  standing  on  piling.  The  guns 
were  mounted. 

During  the  fiscal  year  all  sheet  piling  has  been  driven  around  bat- 
tery. Grouting  under  the  battery  was  completed.  The  riprap  revet- 
ment was  about  half  completed,  and  the  space  between  sneet  piling 
and  foundation  piling  was  filled  with  small  riprap. 

Repair  of  battery  for  eight  12-inch  mortars:  No  work  had  been  dotie 
on  this  battery  at  the  beginning  of  the  fiscal  year.  The  concrete  por- 
tion of  the  battery  was  standing  on  piling. 

During  the  fiscal  year  all  sheet  piling  nas  been  driven  around  tne 
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battery,  and  foundation  piles  for  wing  walls  had  been  driven.  Grout- 
ing under  the  battery  wa8  completed,  and  concrete  Imtween  .sheet  pil- 
ing and  foundation  piles  on  both  ends,  in  front,  and  in  the  rear  of  the 
battery,  except  in  rear  of  mortar  pits,  had  been  placed.  New  wing 
walls  and  west  observation  station  were  constructed.  Ripmp  protec- 
tion has  been  about  six-tenths  completed. 

Repair  of  battery  for  3-inch  i*apid-fire  guns:  No  work  had  been 
done  on  this  battery  at  the  beginning  of  the  fiscal  year.  The  concTcte 
portion  of  the  battery  was  standing  on  piling. 

During  the  fiscal  year  all  sheet  piling  has  been  driv^en.  Grout  under 
the  battery  and  concrete  between  sheet  piling  and  foundation  piles 
completed.  Pavement  in  rear  of  the  battery  and  rimap  protection 
were  completed.  This  battery  is  complete  except  sand  protection  and 
mounting  of  the  guns. 

Restoring  railway  approa(5hes  and  fence  around  reservation:  No 
work  had  been  done  at  the  beginning  of  the  fiscal  year.  Railway 
approaches  had  been  entirely  destroved  bv  hurricane  of  September 
8,  1900. 

During  the  fiscal  year  the  mlway  approaches  have  been  restored. 

Site  ho,  S, — Repair  of  battery  for  two  8-inch  guns:  No  work  had 
been  done  on  this  batter}'  at  the  beginnintr  of  the  present  fiscal  year, 
except  that  sand  had  been  filled  uncier  tlie  battery  to  protect  the  piling 
from  the  action  of  the  teredo.  The  east  gun  platform  was  cracked  off 
of  this  battery.  Concrete  portion  of  battery  and  west  gun  platform 
was  standing  on  piling. 

During  the  fiscal  year  sand  washed  from  under  battery  by  high  tides 
and  stonns  has  been  replaced  from  time  to  time. 

Repair  of  battery^for  three  3-inch  rapid-fire  guns:  No  work  had 
been  done  on  this  battery  at  the  beginning  of  the  present  fiscal  year, 
except  that  sand  had  been  placed  under  the  battery  to  protect  the  pil- 
ing irom  the  action  of  the  teredo.     This  battery  was  standing  on  piling. 

During  the  year  sand  washed  from  under  battery  by  high  tides  and 
storms  has  been  replaced  from  time  to  time. 

Restoring  railway  approaches  and  fence  around  reservation :  No  work 
had  been  done  at  the  beginning  of  the  fiscal  3^ear.  Railway  approaches 
and  fence,  which  were  carried  away  b}'^  the  hurricane  of  September  8, 

1900,  were  completed. 

During  the  year  materials  for  the  restoring  of  the  railway  approaches 
have  been  purchased. 

(See  Appendix  2  S.) 

Def€7i4ies  of  lal'e ports, — Officers  in  charge  of  defenses  of  the  Detroit 
River,  Maj.  Walter  L.  Fisk,  Corps  of  Engineers,  until  November  7, 

1901,  and  Capt.  Lansing  H.  Beach,  Corps  of  Engineers,  since  that 
date;  Division  Engineers,  Col.  Samuel  M.  Mansfield,  Corps  of  Engi- 
neers, until  July  24,  1901,  and  Lieut.  Col.  Oswald  H.  Ernst,  Corps  of 
Engineers,  since  that  date.  Officer  in  charge  of  defenses  of  Lake 
Champlain,  Capt.  Harry  Taylor,  Corps  of  Engineei-s;  assistant,  Lieut. 
Robert  R.  Raymond,  Corps  of  Engineers,  until  November  2,  1901; 
Division  Engineer,  Col.  Cnarles  R.  Suter,  Coras  of  Engineers.  Offi- 
cer in  charge  of  other  lake  ports  in  New  York,  Maj.  Thomas  W. 
Symons,  Corps  of  Engineei^s;  Division  Engineers,  Col.  Charles  R. 
Suter,  Corps  of  Engineers,  until  July  24,  1901,  and  Col.  Samuel  M. 
Mansfield,  Corps  of  Engineers,  since  that  date. 
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These  consist  of  four  works  of  older  type,  two  of  which  are  gar- 
risoned, one  in  the  charge  of  an  ordnance  sergeant,  and  one  in  the 
charge  of  an  ordnance  sergeant  with  a  fort  keeper  to  cure  for  the 
public  property  stored  there. 

Operations  dfuring  the  year  consisted  of  repairs  to  three  revetments 
insiae  one  of  the  forts,  and  of  repairs  to  fences  and  to  the  bridge 
leading  across  the  moat  at  another  fort. 

(See  Appendix  2  T.) 

Defense  of  San  Di^o^  Col, — Officers  in  charge,  Capt.  Jame^  J. 
Meyler,  Corps  of  Engineers,  until  December  12,  1JK)1;  Lieut.  Col. 
Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  from  December  13,  ll^Ol, 
to  January  28,  1902;  Lieut.  Col.  Thomas  H.  Haudburv,  Corps  of 
Engineers,  from  January  28, 1902,  to  March  31,  1902,  and  Capt.  Edgar 
Jaowin,  Corps  of  Engineers,  since  March  31,  1902;  Division  Engi- 
neers, Col.  Jared  A.  bmith,  Corps  of  Engineers,  until  September  23, 
1901,  and  Lieut.  Col.  David  P.  Heap,  Coips  of  Engineers,  since  Sep- 
tember 23,  1901. 

At  the  beginning  of  the  fiscal  year  the  modern  fortification  works 
consisted  of — 

Emplacements  for  four  lo-inch  B.  L.  guns  on  disappe^iring  carriages, 
completed  and  armed. 

Emplacements  for  two  3-inch  rapid-tire  guns  on  balanced-pillar 
mounts,  completed  except  the  gun  platforms. 

Emplacements  for  two  5-inch  rapid-tire  guns  on  balanced-pillar 
mounts,  completed  and  gun  carriages  mountf^d. 

Battery  commander's  station  completed;  depression  position  tinder, 
type  A,  mounted.  . 

Mining  casemate,  cable  tank,  and  toii)edo  storehouse  complett^d  and 
torpedo  material  stored  in  same. 

On  November  9,  1900,  an  allotment  was  made  for  the  (ronstruction 
of  two  emplacements  for  3-inch  rapid-tire  guns,  but  the  work  of 
construction  of  this  batten'^  was  delayed  to  enable  the  Dei)artment  to 
acquire  additional  land.  The  additional  land  re(}uired  has  been  pur- 
chased, and  the  construction  of  these  emplacements  was  begun  in  Sep- 
tember, 1901.  They  have  been  completed  and  were  turned  over  to 
the  artillery  May  lo,  1902. 

At  the  10-inch  battery  passages  were  cut  through  the  tmverses 
connecting  Emplacements  Nos.  1,  2,  and  3  at  the  reference  of  the  gun 
platforms. 

Painting,  whitew^ashing,  and  minor  repairing  were  done  as  far  as 
permitted  by  funds  available. 

(See  Appendix  2  U.) 

Defennt'H  of  San  Franchco^  CaL — Officers  in  charge,  Lieut.  Col. 
Charles  E,  L.  B.  Davis,  Corps  of  Engine(»rs,  until  January  28,  1902, 
and  Lieut.  Col.  Thomas  H.  Handbury,  Cori)s  of  Engineers,  since  that 
date.  Officer  in  charjge  of  toi'pedo  defenses,  Lieut.  Col.  William  H. 
Heuer,  Corps  of  Engmeers. 

The  old  defenses  included  two  masonry  work»  and  a  number  of 
earthen  barbette  batteries  of  old  type  at  various  points  in  the  harbor, 
while  11  platforms  for  8-inch  converted  rifles  have  been  constructed. 

At  the  close  of  the  last  fiscal  year  the  modern  defenses  consisted  of 
a  pneumatic  dynamite  battery  of  three  lo-ini^h  guns;  two  batteries 
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with  sixteen  mortars  mounted  in  each;  one  battery  for  sixteen  mortars, 
in  which  four  carriages  were  mounted  and  two  additional  base  rings 
set;  thirteen  12-inch  gun  emplacements  with  all  ^uns  mounted;  two 
12-inch  gun  emplacements,  completed  except  settmg  base  rings;  five 
emplacements  for  10-inch  guns,  completed  and  all  guns  mounted;  eight 
emplacements  for  8-inch  guns,  completed  with  guns  mounted  in  seven; 
two  emplacements  for  (J-inch  guns,  completed  and  the  carriages 
mountea,  guns  not  received;  five  emplacements  for  5-inch  rapid-nre 
guns  on  pillar  mounts,  carriages  being  mounted,  guns  not  received; 
four  emplacements  for  5-incn  Brown  segmental  wire-wound  guns, 
completed  except  setting  base  rings,  which  had  not  been  received. 
Work  was  commenced  on  two  3- inch  emplacements;  eight  range-finder 
stations,  type  A,  completed;  two  shelters  and  power  houses  for  30- 
inch  searchlights,  completed  and  searchlights  installed. 

During  the  year  the  work  of  construction  was  as  follows: 

Nine  base  rings  were  set  and  11  carriages  mounted  in  a  mortar  bat- 
tery for  sixteen  mortars,  leaving  one  base  ring  still  to  be  set;  work 
was  commenced  on  a  battery  for  eight  mortars  and  work  was  well 
advanced;  one  base  ring  was  set  and  one  carriage  mounted  in  a  batteir 
for  two  12-inch  guns,  carriage  for  remaining  emplacement  not  received; 
work  was  commenced  and  completed  on  one  12-inch  gun  emplace- 
ment, gun  and  carriage  not  received;  work  was  conunenced  on  two 
12-inch  gun  emplacements  and  the  battery  was  about  two-thirds  com- 
pleted; a  [jun  was  mounted  in  an  8-inch  emplacement;  the  excavation 
lor  four  ()-mch  gun  emplacements  was  started;  carriages  were  mounted 
in  five  emplacements  for  5-inch  guns  on  pillar  mounts,  the  guns  for 
which  were  not  received;  five  emplacements  for  3-inch  guns  were  con- 
structed except  setting  of  pedestals  which  were  not  received,  guns 
and  carriages  not  received;  the  excavation  for  two  3-inch  emplace- 
ments was  commenced  and  pmctically  completed;  the  azimuth  circles 
(model  1891)  of  a  mortar  battery  for  sixteen  mortars  were  changed 
for  circles  of  mortar  carriages,  model  1896;  funds  were  available  for 
construction  of  battery  commander's  station,  but  no  work  was  done 
owing  to  a  possible  change  in  location  of  site;  several  engineer  build- 
ings and  a  new  steamer  were  constructed,  and  considerable  repair  work 
was  done  on  electric  plants  about  the  batteries. 

At  the  torpedo  station  the  keeper,  with  such  assistance  as  was  neces- 
sary, kept  the  station  in  good  order  and  made  minor  repairs  during 
the  year. 

The  roof  of  the  torpedo  shed,  which  was  damaged  by  a  windstorm, 
was  repaired,  and  the  windows  of  the  shed,  on  the  side  nearest  the 
naval  training  school,  after  having  all  the  broken  panes  replaced, 
were  covered  with  wire  screens. 

A  small  amount  of  obsolete  torpedo  material  was  shipped  to  the 
depot. 

The  buildings  are  in  good  condition. 

This  station  has  not  yet  been  turned  over  to  the  artillery 

(See  Appendix  2  V.) 

Defenses  of  mouth  of  Colnmhia  River ^  Oregon  and  Washington. — 
Officer  in  charge,  Capt.  William  C.  Langfitt,  Corps  of  Engineers: 
Division  Engineers,  Col.  Jared  A.  Smith,  Corps  or  Engineers,  until 
September  23,  1901;  Lieut.  Col.  David  P.  Heap,  Corps  of  Engineers, 
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from  September  23,1901,  to  September  30,  1001,  and  Lieut.  Col.  Wil- 
liam H.  Heuer,  Corps  of  Engineers,  since  September  30,  1901. 

With  the  new  works  are  included  one  work  of  the  old  type,  with 
one  serviceable  15-inch  smoothbore  ^un  and  two  serviceable  8-inch 
converted  rifles  mounted  on  front-pintle  carriages. 

At  the  beginning  of  the  fiscal  year  there  had  l)een  completed  six 
emplacements  for  10-inch  rifles  on  disappearing  carriages,  three 
emplacements  for  8-inch  rifles  on  disappearmg  carriages  (one  experi- 
mental carriage),  one  mortar  battery  of  eight  12-inch  rifled  mortal's 
on  spring-return  carriages,  four  emplacements  for  6-inch  B.  L.  rifles 
on  aisappearing  oarriage^^,  and  four  emplacements  for  15-pounder 
rapid-fire  guns  on  balanced-pillar  mounts.  There  had  also  }>een  con- 
structed two  electric-light  stations,  two  mining  casemates,  one  torpedo 
storehouse,  two  cable  tanks,  and  a  wooden  platform  for  15-inch  smooth- 
bore gun.  All  of  the  completed  emplac*ements  had  l)een  turned  over 
to  the  artillery,  and  the  condition  of  ordnance  was  as  follows:  Six 
10-inch  guns,  mounted;  eight  12-inch  moitars,  mounted;  three  8-inch 
guns,  mounted;  four  6-inch  carriages,  mounted,  guns  not  received; 
two  3-inch  rapid-fire  gims  on  balanced-pillar  mounts,  mounted. 

During  the  fiscal  year  two  additional  6-inch  emplacements  for  rapid- 
fire  guns  on  pedestal  mounts  have  been  completed  and  turneil  over  to 
the  artillery,  and  at  the  close  of  the  fiscal  year  no  construction  work 
was  in  progress. 

Under  allotment  from  appropriation  for  ''Supplies  for  Seacoast 
Defenses,"  the  old  and  defective  boiler  of  electric-light  station  at  site 
No.  1  was  replaced  with  a  new  one  of  blotter  type  and  greater  capacity. 
Estimates  were  also  submitted  for  installation  of  searchlights;  chang- 
ing shot  lifts  of  the  different  emplacements  to  those  of  adopted  type; 
installation  of  telautographs;  and  laying  of  submarine  cables  to  a  point 
beyond  low  water. 

For  the  ordnance  of  the  completed  emplacements  of  modern  type 
there  are  six  guns  and  two  base  castings  of  the  6-inch  rapid-fire  and 
four  3-inch  guns  and  mounts  to  be  mounted.  None  of  these  hav(»  yet 
been  received. 

(See  Appendix  2  W.) 

DefenneH  of  Ptujet  Sofnid^  Wmhlngkm, — Officer  in  charge,  Maj. 
John  Millis,  Corps  of  Kngineers;  Division  Engineers,  Col.  Jared  A. 
Smith,  Corps  of  Engineers,  until  September  23,  IWl;  Lieut.  Col. 
David  P.  Heap,  Corps  of  Engineers,  from  September  23,  1901,  to 
September  30, 1901;  and  Lieut.  Col.  William  H.  Heuer,  Corps  of  Engi- 
neers, since  September  30,  1901. 

At  the  close  of  the  last  fiscal  year  emplacements  had  been  practically 
completed  as  follows:  For  four  12-inch  guns  on  nondisjippearing  mounts; 
for  nine  10-inch  giins  on  nondisappearing  mounts;  for  four  lO-mch  guns 
on  disappearing  mounts:  for  thirty-two  12-inch  mortars;  and  for  six 
5-inch  rapid-fire  guns,  balanced-pillar  mount**.  Emplac.*ement«  for 
three  8-inch  guns  on  disappearing  mounts  had  been  nearly  finished. 
At  all  of  the  alK)ve  emplacements  the  installation  of  the  electrical 
service  had  not  been  undertaken,  and  more  or  less  finishing  work  of 
minor  importance  remained  to  be  done  at  each.  A  temporary  storage 
basin  for  torpedo  cable  had  l)e(»n  built  and  a  toipedo  storehouse  prac- 
tically completed,  except  heating  and  lighting  plant. 

The  following  emplacements  nad  been  commenced  at  the  close  of 
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last  year:  For  three  10-inch  guns  on  disappearing  mounts;  for  eight 
12-inch  mortars;  for  two  5-inch  guns,  mounts  not  determined;  for  eight 
3-inch  i*apid-tire  guns,  two  on  pedestal  mounts  and  six  on  balanced- 
pillar  mounts. 

Work  on  all  of  the  above  was  prosecuted  during  the  year,  excepting 
the  battery  for  two  5-inch  guns,  mounts  not  determined.  Work  on 
this  latter  was  suspended,  pending  decision  of  questions  relative  to 
type  of  gun  and  mount.  Finishmg  and  repair  work  at  the  various 
einplacements  noted  above  as  practically  completed  was  also  done. 

The  following  emplacements  were  pi'actieally  finished  during  the 
year  except  the  installation  of  the  electrical  service:  For  eight  12-inch 
mortars,  for  three  8-inch  guns  on  disappearing  mounts,  and  for  six 
3-inch  i*apid-fire  guns  on  balanced-pillar  mounts. 

Work  on  the  emplacements  for  tnree  10-inch  guns  on  disappearing 
mounts  was  greatly  delayed  by  difficulties  in  obtaining  steel  beams. 
Concrete  work  had  been  carried  to  the  level  of  the  ceiling  beams  when 
work  had  to  be  suspended.  Upon  the  receipt  of  these  beams  shortly 
before  the  (^lose  of  the  year,  active  operations  were  resumed. 

Emplacements  for  two  3-inch  rapid-fire  guns  were  partly  built;  pave- 
ments are  yet  to  be  laid,  and  general  finishing  of  walls  and  surfaces 
and  painting  of  ironwork  yet  to  be  done. 

Two  tire  commanders'  and  t^ii^o  battery  commanders'  stations,  low- 
site  type,  were  finished  during  the  year.  One  fire  commander's  and 
two  battery  commanders'  stations,  high-site  type,  were  in  condition 
for  service  at  the  close  of  the  year,  but  not  finished  on  account  of  delay 
in  receipt  of  metal  work  and  glass  for  the  roofs.  Temix)i*ary  shingled 
roofs  were  provided. 

Revised  plans  and  estimates  for  emplacements  for  two  6-inch  rapid- 
fire  guns  were  completed,  but  funds  previously  allotted  for  these  were 
withdrawn. 

One  12-inch  gun  and  nondisappearing  carriage,  eight  mortar  carri- 
ages, and  two  mounts  for  5-inch  rapid-fire  guns  were  mounted  during 
the  year.  The  mortar  carriages  were  mounted  by  the  artillery.  Two 
10-inch  rifles,  two  disappearing  carriages  for  same,  and  two  disappear- 
ing carriages  for  8-incn  guns  were  received  during  the  year. 

General  estimates  for  the  electrical  service  at  the  most  important 
forts  were  prepared,  and  a  general  study  was  made  of  emplacements 
yet  to  be  built  to  complete  the  defenses  of  Puget  Sound. 

The  following  emplacements  and  stations  were  transferred  to  the 
artillery  during  the  year:  Emplacements  for  four  12-inch  guns,  non- 
disappearing  mounts;  for  nine  10-inch  guns,  nondisappearing  mounts; 
for  four  10-inch  guns,  disappearing  mounts;  for  thirty-two  12-inch 
mortars;  for  six  5-inch  rapid-fire  guns;  two  fire  commanders'  stations, 
high -site  type;  and  two  battery  commanders'  stations,  high-site  type. 
Emplacements  for  eight  12-inch  mortars  in  addition  to  the  above  were 
reaay  for  transfer  on  June  30, 1902,  but  the  transfer  was  not  effected. 

The  Admiralty  Head  light-house,  which  is  being  constructed  by 
the  War  Department,  under  a  special  appropriation  and  an  allotment 
from  the  general  appropriation  for  defensive  works  as  authorized  June 
9,  1900,  was  well  under  way  at  the  close  of  the  year.  Most  of  the 
material  was  on  hand,  the  foundation  completed,  and  walls  begun. 

(See  Appendix  2  X.) 

DefenneH  of  San  Juan^  P,  R, — Officers  in  charge,  Capt.  Clement 
A.  F.  Flagler,  Corps  of  Engineers,  until  May  12,  1902,  and  Capt. 
Francis  R.  Shunk,  Corps  of  Enofineers,  since  that  date. 
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A  semaphore  tower  at  the  Morro  was  converted  into  a  pi*actice  .sta- 
tion for  ranffe  finder.  Various  minor  repairs  were  made  at  the  Morro 
and  at  San  Cristobal. 

(See  Appendix  2  Y.) 

EN(iINEER     EQUIPMENT    OF    TROOPS     AND    CIVILIAN 
ASSISTANTS  TO   ENGINEER  OFFICERS. 

By  act  of  Congress  approved  March  2, 1901,  the  sum  of  $20,0(M)  was 
appropriated  for  the  equipment  of  engineer  troops  in  the  field,  for  the 
procurement  of  ponton  trains,  intrenching  tools,  instruments,  drawing 
materials,  etc.,  and  the  sum  of  ^25,000  for  cinlian  assistants  to  engi- 
neer oflicers  seiTing  on  the  staffs  of  division,  corps,  and  department 
commanders  to  enable  them  to  secure  the  employment  of  surve3^ors, 
dniftsmen,  photographers,  master  laborers,  and  clerks.  Both  appro- 
priations were  liniit<'d  to  the  fiscal  year  1902. 

With  the  funds  appropriated  for  the  purposes  above  stated,  engi- 
neering supplies  were  furnished  mainly  through  the  Ignited  States 
engineer  depots  for  the  various  military  departments  in  the  United 
Staters,  the  Philippines,  and  Porto  liico,  and  the  several  engineer  offi- 
cers attached  to  important  military  (commands  and  departments  have 
been  supplied  with  the  necessary  civilian  assistants.  Under  the  act 
$19,087.94  was  allotted  from  the  equipment  appropriation  and  a  bal- 
ance of  $812.00  reverted  to  the  Treasury.  From  the  appropriation  for 
civilian  a.^sistants  $11,507.55  was  allotted  and  a  balance  of  $13,432.45 
reverted  to  the  Treasurv,  because  the  vear  was  well  advanced  before 
the  general  officers  commanding  the  several  departments  in  the  Ignited 
States  could  lie  provided  with  engineer  officers  and  their  civilian 
assistants. 

The  Army  appropriation  act  of  June  30,  1902,  provided  $25,000  for 
the  engineer  equipment  of  troops  and  $25,000  for  civilian  assistants  to 
engineer  officera  for  the  fiscal  year  ending  June  30,  1903.  The  sum 
of  $25,000  each  for  engineer  equipment  of  troops  and  for  civilian 
assistants  to  engineer  officers  is  estimated  as  required  for  the  next 
fiscal  year. 

For  details  of  expenditures  under  these  appropriations  see  Appen- 
dixes Nos.  3,  4,  and  GGG. 

RSTIMATEH  OK    APPROPRIATIONS   RFXU^IRKI)    FX)R    190.V1904. 

F(jrtijirfitionJ<. 

For  gun  and  mortar  l>atterieH: 

For  constniction  of  giin  and  mortar  l«tteries $4, 000, 000 

For  installation  of  range  and  ponition  lindert* 325, 000 

$4, 325, 000 

For  sites  for  fortifications  and  Reacf)afit  defennes 2, 000, 000 

For  searchlights  for  harbor  defenses 500, 000 

For  protection,  preservation,  and  repair  of  fortifications 300, 000 

For  preparation  of  j)lans  f( »r  fortifications 5, 000 

For  supplies  for  seacoai?t  <lefense8 35, 000 

For  sea  walls  and  einbankinents 160, 000 

For  torpedoes  for  harbor  defense 100, 000 

Total 7,425,000 

For  engineer  equipment  of  troops 25, 000 

For  civilian  assistants  to  engineer  officers 25,000 
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POST   OF    WASHINGTON    BARRACKS,  1).  C. 

The  post  was  garrisoned  by  a  battery  of  light  artillery  under  the 
eouiniand  of  Capt.  (now  Major)  Charles  D.  Parkhurst,  Artillery  Corps, 
until  October  10,  1901.  Since  that  date  the  post  has  been  garrisoned 
by  the  Third  Battalion  of  Engineers  and  the  Engineer  band,  under  the 
command  of  Maj.  William  m.  Black,  Corps  of  Engineers. 

The  reservation  on  which  this  post  is  located  is  at  the  southern 
extremity  of  the  city  of  Washington,  D.  C,  lying  between  the  Wash- 
ington channel  of  the  Potomac  River  and  the  James  Creek  Canal. 

A  portion  of  the  reservation  is  occupied  by  the  Anny  General  Hos- 
pital, which  forms  an  entirely  separate  command.  Another  portion 
of  the  reservation  is  low  and  marshy. 

Contmcts  have  been  made  during  the  year  for  filling  in  the  low 
lands  subject  to  overflow  and  protectmg  them  by  a  sea  wall. 

The  post  affords  very  unsatisfactory  accommodations  in  quarters 
for  the  garrison  and  for  the  storage  of  engineering  materials.  Allot- 
ments were  made  l)y  the  Quartermaster's  Department  during  the  year 
to  tit  the  post  for  occupation  by  the  increased  garrison  until  the  post 
can  be  reconstructed  and  buildings  rearranged  under  the  appropria- 
tion recently  made  for  this  purpose. 

The  post  is  supplied  with  water  from  the  city  mains,  and  the  light- 
ing of  the  |)6st  is  by  means  of  gas. 

The  garrison  of  the  post  from  October  10,  1901,  consisted  of  three 
companies  of  the  Third  Battalion  of  Engineers,  and  since  December 
25,  1902,  of  the  whole  battalion. 

The  post  of  Fort  Foote,  Md.,  was  placed  under  the  charge  of  the 
post  commander  November  26,  1901,  and  is  used  by  the  Engineer  bat- 
talion for  engineering  instruction  and  target  piuctice. 

ENGINEER  SCHOOL  OF  APPLICATION,  U.  S.  ARMY. 

The  engineer  officer  in  command  of  the  post  of  Washington  Bar- 
racks, D.  C,  is  the  commandant  of  the  school. 

During  the  year  the  name  of  the  school  was  changed  from  '^United 
States  Engineer  School"  to  "Engineer  School  of  Application,  U.  S. 
Army.'" 

The  academic  staff  of  the  school  consisted  of  the  commandant, 
three  instructors  (captains  of  engineers),  and  the  secretary  (the  post 
adjutant). 

^  The  method  of  instruction  was  by  lectures,  by  a  course  of  reading, 
the  student  officers  taking  notes  and  submitting  them  to  the  instruct- 
ors, and  by  preparation  of  theses  and  projects  on  subjects  selected  by 
the  instructors. 

A  programme  for  the  course  of  instruction  for  officers  and  another 
one  for  instruction  of  enlisted  men  were  prepared  and  were  approved 
T)y  the  Chief  of  Engineers,  U.  S.  Anny. 

During  the  year  tnere  were  three  different  departments  of  the  school, 
each  under  an  instructor,  viz: 

Department  of  civil  engineering. 
Department  of  military  engineering. 
Department  of  electrics. 

Instruction  in  all  the  departments  of  the  first  and  the  second  win- 
ter's classes  was  completed  by  the  end  of  April,  1902. 
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May  1  instructions  in  photography,  reconnaissance  work,  and 
astronomy  were  commenced  under  the  instructors  in  civil  and  military 
engineering. 

A  pait  of  the  work  of  the  school  has  been  in  training  selected 
enlisted  men  of  the  engineer  battalion  in  the  various  mechanical 
trades.    A  trade  school  was  established  and  fitted  out  for  the  purpose. 

The  work  of  compiling  a  field  manual  adapted  to  the  requirements 
of  our  military  system  was  continued  during  the  year,  and  a  small 
edition  of  Chapter  I,  entitled  ''Topograjohical  Reconnaissance,"  wiis 
printed,  bound,  and  circulated  from  the  Office  of  the  Chief  of  Engi- 
neers.    Work  on  the  other  chapters  was  continued. 

Various  intrenching  tools  have  been  subject  to  trial  and  reports  were 
rendered  on  this  subject  from  time  to  time. 

THE   THIRD   BATTALION   OF   ENGINEERS. 

During  the  year  Companies  1,  K,  L,  and  M,  fonuing  the  Third 
Battalion  of  Engineers,  were  organized. 

Recruiting  for  the  battalion  before  its  departure  from  Willetts 
Point,  N.  Y7,  was  carried  on  throughout  the  country.  By  the  end  of 
August,  1901,  the  average  strength  per  company  was  76  men,  which 
was  increased  to  95  during  September. 

During  August  and  September  the  regular  guard  and  police  duties 
were  carried  on,  and  the  companies  were  instructed  in  infantry  drills, 
pontoniering,  in  spar  and  trestle  bridges,  and  selected  enlisted  men 
received  instruction  in  the  various  mechanical  trades  and  in  operating 
land  and  marine  engines. 

The  engineer  troops  of  the  Third  Battalion  on  duty  at  Fort  Totten, 
Willetts  roint,  N.  i.,  were  relieved  from  duty  at  that  station  by 
General  Orders,  117,  Headquarters  of  the  Army,  Adjutant-General's 
OflBce,  September  3,  1901,  and  were  ordered  to  proceed  to  and  take 
station  at  Washington  Barracks,  D.  C. 

The  necessary  labor  incidental  to  the  removal  of  the  garrison  and 
school  was  continued  until  its  completion  on  October  7,  1901,  when 
the  troops  embarked,  in  the  evening,  on  the  steamship  Gumndotte^ 
of  the  Old  Dominion  steamship  line.  The  troops  arrived  at  Washing- 
ton Barracks,  D.  C,  October  10,  the  freight  was  unloaded  by  contract, 
and  the  distribution  of  it  was  done  by  the  troops. 

During  the  winter  months  the  companies  were  taken  on  pnu^tice 
marches,  in  heavy  marching  order,  ana  were  instructed  in  details  of 
engineer  work  and  in  military  gymnastics  and  signaling. 

The  compan}'  commanders  gave  instruction  daily  to  the  noncommis- 
sioned officers  and  selected  privates  in  drill  regulations,  manual  of 
guard  dut}^  etc.,  and,  as  stated  earlier,  trade-school  instruction  was 
carried  on. 

During  the  year  the  battalion  has  taken  part  in  various  ceremonies, 
viz,  funerals  of  President  McKinlev,  General  Ludlow,  and  Lord 
Pauncefote;  the  unveiling  of  various  monuments,  and  other  occasions. 

In  addition  to  the  regular  course  of  instruction,  all  materials  were 
packed  at  Willets  Point,  N.  Y.,  and  unpacked  at  Washington  Ar- 
racks; school  property"  stored  and  cared  for;  instruction  rooais  fitted 
out;  and  the  general  work  of  the  engineer  depot  carried  on. 
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ENGINEER    DEPOT,  WASHINGTON    BARBACKJS. 

• 

The  general  property  of  the  engineer  depot  and  the  engineer  school 
has  been  cared  for. 

On  the  removal  of  the  engineer  school  and  the  Third  Battalion  of 
Engineers  to  Washington  Barracks,  the  property  of  the  school,  except- 
ing the  portion  formerly  used  for  instruction  in  submarine  mining, 
and  a  limited  quantity  of  tools  and  material  were  brought  to  the  new 
post,  the  bulk  of  the  depot  property  being  left  at  Willets  Point,  N.  Y. 

A  small  naphtha  launch  was  added  to  the  school  outfit  during  the  year 
b}^  transfer,  out  was  out  of  repair  and  could  not  be  used. 

During  the  year  arrangements  have  been  completed  for  fitting 
instruction  rooms  and  shops  and  laboratories  for  the  photogra^ic 
outfit,  the  printing  outfit,  library,  depot,  and  school  oflBces.  The 
nuiseum  property  is  temporarily  stored  in  an  unoccupied  stable  build- 
ing, until  proper  room  for  its  reception  can  be  provided. 

One  hundred  and  sixteen  volumas  of  various  professional  period- 
icals were  lK)und,  and  64  professional  books  on  scientific  subjects  were 
added  to  the  libmry  by  purchase. 

Purchases,  with  the  limited  funds  available  for  depot  and  school  use. 
have  been  made  from  time  to  time  of  materials  and  instruments  needed 
to  carry  on  the  work  of  the  depot  and  instruction  in  the  school. 

February,  1902,  information  was  received  of  the  intended  transfer 
of  the  depot  from  Willets  Point,  and  about  fifty  shipments  of  depot 
property  were  received  from  time  to  time  up  to  the  close  of  the  fiscal 
year,  amounting  to  over  1,000,000  pounds.  All  this  property  needs 
more  or  less  cleaning,  overhauling,  and  repairing. 

No  storage  room  was  found  at  tnis  post,  and  the  depot  property  was 
stored  in  tne  gun  shed,  stables,  magazines,  and  basement  of  one  of 
the  barracks.  AU  has  been  properfy  cared  for  as  far  as  practicable 
under  the  existing  facilities. 

Shipments  from  other  sources  were  received  at  the  depot  under 
Circular  No.  13,  Oflice  of  the  Chief  of  Engineers,  June  7,  1902. 

Issues  of  instruments  which  were  available  for  issue  from  this  depot 
have  been  made  from  time  to  time. 

The  four  conrpanies  of  the  Third  Battalion  were  supplied  before 
leaving  Willets  Point,  N.  Y.,  with  a  complete  outfit  of  held  engineer- 
ing instruments,  materials,  and  tools. 

Under  an  allotment  of  J|2,000,  appropriation  for  '*  Equipment  of 
Engineer  Troops,"  various  purchases  were  made  of  experimental 
instruments  and  tools,  of  instruments  to  fill  requisitions,  and  some 
new  ponton  material. 

Twelve  new  pattern  hand  plane  tables,  of  a  design  devised  at  this 
school,  were  bought  for  trial  in  this  country  and  in  the  Philippines. 

A  number  of  small-sized  shovels  and  pick-mattocks,  of  a  special 
design,  developed  at  this  school,  were  bought  and  distributed  for  trial 
and  test,  with  a  view  to  their  adoption  for  field  service  of  our  Army. 

Torpedo-board  records  and  torpedo-board  property  were  transferred 
to  the  Artillery  Corps. 

STATEMENT  OF   FUNDS. 

I.  For  Engineer  Depot  at  Willets  Point,  N.  Y.,  for  fiscal  year  ending  June 
30,  1901,  for  *' Washington  Barracks:*' 

October  8,  1901,  amount  received  by  transfer $138. 34 

June  30,  19tt2,  amount  expended  during  fiscal  year 138. 34 
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II.  For  Engineer  Depot  at  Willets  Point,  N.  Y.,  for  fiscal  year  ending 
June  30,  .1902,  for  **  Washington  Barracks:'* 

October  8,  1901,  amount  received  by  transfer $3, 708. 44 

June  30,  1902,  expended  to  end  of  fiscal  year ^,  425. 00 

June  30,  1902,  amount  pledged 279.  78 

June  30,  1902,  to  be  turned  Into  the  Treasury 3. 66 

3,708.44 

III.  Torpedoes  for  Harbor  Defense: 

October  8,  1901,  amount  received  by  transfer 6, 300. 00 

June  30,  1902,  withdrawn  during  fiscal  year 6,  300.  00 

IV.  Equipment  of  Engineer  Troops,  1902: 

For  ** Instruments,  Intrenching  Tools,*'  etc.: 

November  29,   1901,  amount  allotted 2,000.00 

June  30,  1902,  amount  expended  and  i>ledged  during 

fiscal  year $1,999.00 

Julv  1,  1902,  balance  available  to  l)e  turneil  into  the 
Treasurv 1.00 

2,000.00 

V.  Gim  and  Mortar  Batteries: 

Act  May  25,  1900,  for  **  Office  Safes  for  Engineer  Schor)!,  Washington 
Barracks'* — 

December  26,  1901,  amount  allotted 300. 00 

June  30,  1902,  amoimt  expended  during  fiscal  year $282. 50 

June  30,  1902,  amount  turned  into  the  Treasury  during 

fiscal  vear 17. 50 

300. 00 

VI.  Emereenc)  fund,  W^ar  Department: 

Act  March  3,  1899,  for  "  I^^uipment  of  Electrical  Laboratory  at  Engi- 
neer Scihool,  Washington  Barracks" — 

March  5,  1902,  amount  allotted 6, 300. 00 

June  30,  1902,  amount  exi)ended  to  end  of  ti8(»l  year 349. 09 

July  1,  1902,  l>alance  available 5, 950. 91 

(See  Appendix  No.  3.) 

ENGINEER   DEPOT,  WILLETS  l>OINT,    N.  Y. 

The  depot  has  been  under  the  command  of  Maj.  William  M.  Black, 
Corps  of  {^n^ineers,  to  October  8, 1901;  Capt.  Charles  H.  McKinstry, 
Corps  of  Engineers,  October  8  to  November  6, 1901;  and  First  Lieut. 
Eidward  H.  bchulz,  Corps  of  Engineers,  from  November  6, 1901,  to  end 
of  fiscal  year.  The  office  of  the  depot  was  moved  to  Army  Building, 
New  York,  on  April  10,  1902.  The  depot  was  discontinued  at  Fort 
Totten,  Willets  Point,  on  June  30, 1902,  and  transferred  to  New  York 
City. 

During  the  past  3^ear,  and  since  October  1,  1901,  the  work  of  trans- 
ferring all  property  from  the  depot  to  other  localities  was  in  progress. 
Obsolete  and  unserviceable  material  was  inspected  and  condemned. 
On  account  of  the  removal  of  the  engineer  troops  and  the  Engineer 
School  to  Washington  Barracks,  all  buildings  heretofore  used  by  the 
school  have  been  transferred  to  the  artillery.  Also  all  depot  buildings 
have  l>een  turned  over  to  the  artillery  as  they  became  vacated.  The 
work  of  the  depot  was  performed  by  enlisted  men  prior  to  the  depart- 
ure of  the  engineer  troops,  October  8,  1901,  and  since  that  time  by 
hired  civilians.  Sergt.  Charles  M.  Beer,  Company  C,  First  Battalion 
of  Engineers,  has  been  on  extra  duty  in  charge  durine  the  entire  year. 

The  torpedo  material  on  hand  at  the  depot  has  all  been  transferred 
to  the  artillery.     Issues  were  also  made  during  the  year  to  various 
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harbors.  A  portable  searchlight  on  four  trucks  was  sent  to  Fort  Leav- 
enworth, Kans. 

The  astronomical  and  meteorological  instruments,  etc.,  were  shipped 
to  various  officers,  as  authorized  by  the  Chief  of  Engineere,  the  bulk 
of  this  material,  however,  going  to  the  depot  at  Washmgton  Barracks. 

The  material  pertaining  to  the  equipment  of  engineer  troops, 
intrenching  tools,  etc.,  was  sent  to  the  Pniuppine  Islands,  Fort  Leaven- 
worth, and  Washington  Barracks. 

The  ponton  equipage  was  shipped  to  West  Point,  Fort  Leavenworth, 
and  Washington  Barracks. 

The  charge  of  the  construction  of  the  addition  to  library  and 
museum  building  at  Willets  Point  was  transferred  on  January  6, 1902, 
to  Maj.  William  L.  Marshall,  (yorps  of  Engineers. 

The  shipments  from  the  depot  during  the  year  amounted  to  the 
following: 


Tn 


Philippine  Islands 

Washington  Barracks.  1).  C 

Fort  Leavenworth,  Kans 

West  Point.  N.  Y 

Cuba 

Alaska 

Other  parts  of  Unit<?d  States 

Artillery  ( Wfllets  Point) 

Third  Battalion  of  fingineers  (Willets  Point) 


Weight. 


913,898.50 

59. 753.41 

110,943.59 

G,  850. 97 

360.00 

100.00 

20,259.26 

582,250.22 

2, 730. 19 


Pounds. 

18,387 

402,956 

797,754 

80,074 

167 

351 

185,892 

a  1,775, 000 

<•  3, 000 


797,146.14         3,213,581 


a  Estimated. 


Money  Htateinimt, 

I.  Engineer  Depot  at  Willets  Point,  N.  Y.,  for  fiscal  vear  ending  June 
30,  1901: 

July  1 ,  1901,  balance  unexpended 

July  31,  1901,  turned  into  Treasury ^ 


$14. 41 
14.41 


II.  Engineer  Depot  at  Willets  Point,  N.  Y. : 

1.  Act  March  2,  1901,  for  **  Incidentals,"  1902— 

March  8, 1901,  amount  allotted 5, 000. 00 

April  19, 1902,  receive<l  by  cash  account  of  overcharge  on  voucher.  1. 05 


5,001.05 
October  8,  1901,  taken  to  Washington  Barracks  by  Maj.  William 
M.  Black 1,800.00 

June  30,  1902,  amount  expended  during  fiscal  year 3, 201 .  05 


2.  Act  March  2,  1901,  for  '* Materials,"  1902— 

March  8,  1901,  amount  allotted 1,500.00 

October  7, 1901,  taken  to  Washington  Barracks  by  Maj. 

William  M.  Black $1, 000. 00 

June  30, 1902,  amount  expended  during  fiscal  year 48. 54 

October  7,  1901,  deposited  to  credit  Treasurer  United 

States 451.46 

1,500.00 


3.  Act  March  2,  1901,  for  "Instruments,"  1902— 

March  8,  1901,  amount  allotted 3, 000. 00 

June  30,  1902,  amount  expended  during  fiscal  year 3, 000. 00 
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II.  Engineer  Depot  at  Willete  Point,  N.  Y. — Continueil. 

4.  Act  March  2,  1901,  for  •*Addition  to  Building  for  Models  and 

Library** — 

March  8,'  1901,  amount  ai)propriated $12, 000. 00 

January  6,  1902,  amount  transferred  to  Maj.  W.  L.  Marshall 11, 750. 00 

June  30,  1902,  amount  expended  during  finical  year 250. 00 

5.  Act  March  2,  1901,  for  "Library,"  1902— 

March  8, 1901,  amount  allotted 500.00 

October  7,  1901,  amount  depasited  to  credit  of  Treas- 
urer United  States $156. 98 

June  30, 1902,  amount  expended  during  fincal  vear 43. 02 

October  7, 1901,  amount  taken  to  Washington  liarracks 
by  Maj.  William  M.  Black 300.00 

500.000 

III.  Equipment  of  Engineer  Troops,  1901: 

1.  For  '^Instruments,  Intrenching  Tools,  etc.'* — 

July  1,  1901,  balance  unexpended .83 

July  31,  1901,  turned  into  the  Treasury .  8:i 

2.  For  "Completing  Ponton  Trains"— 

July  1,  1901,  balance  unexi)ended 6. 40 

July  31,  1901,  turned  into  the  Treasury 6. 46 

Fisiral  year  1902: 

3.  For  "Instrument^*,  Intrenching  T(k>1s,  etc.** — 

June  30,  1902,  total  of  allotmentn  n'ceive<l  during  fiscal  year 11, 950. 00 

June  30, 1902,  amount  expende<l  during  AecsA  year 11, 950. 00 

4.  For  "Completing  Ponton  Trains"— 

June  30,  1902,  total  of  allotments  received  during  iiscal  year 7, 750. 00 

June  30,  1902,  withdrawn  during  fiscal  year 1, 750. 00 

June  30,  1902,  amount  expended  during  fiscal  year 6, 000. 00 

I V.  Torpeiloes  for  Harbor  Defense. 

1.  Act  March  3,  1899,  for  "Torpedo  Experiments**— 

July  1,  1901,  balance  unexpended 1,893.72 

October  1, 1901,  amount  taken  to  Washington  Barracks 

by  Maj.  William  M.  Black $1,000.00 

June  30,  1902,  amount  expended  during  fiscal  year. . .        893. 72 

1,893.72 

2.  Act  May  25,  1900,  for  "Purchase  of  Submarine  Mining  Materials,** 
etc. — 

July  1,  1901,  balance  unexpended 3, 147. 03 

June  30, 1902,  amount  expended  during  fiscal  year 3, 147. 03 

3.  Act  March  1, 1901,  for  "Purchase  of  Submarine  Mining  Materials,*' 
etc. — 

July  1,  1901,  balanw  unexpended 16, 300. 00 

June  30,  1902,  amount  withdrawn  during  fiscal  year 5, 800. 00 

10, 500. 00 
October  7, 1901,  amount  taken  to  Washington  Barracks 

by  Maj.  William  M.  Black $6,300.00 

June  30,  1902,  amount  expended  during  fiscal  year. . .    3, 124. 61 
July  1,  1902,  outstanding  liabUities 420. 48 

8,846.09 

Julyl,  H)02,  l«lance  available 1,654.91 

(See  Appendix  No.  4.) 
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■BTIMATKH  OF  APPROPRIATIONS  REQUIRED   FOR  THE   ENOINBBR   DEPOTS   FOR   11K)S-1904. 

For  incidental  expenses  of  the  depots,  including  fuel,  lights,  chemicals, 
stationery,  hamware,  machinery,  pay  of  civilian  clerkn,  mechanics,  ana 
laborers,  extra-duty  pay  to  soldiers  necessarily  employed  for  periods  not 
less  than  ten  days  as  artiticers  on  work  in  addition  to  and  not  strictly 
in  the  line  •<^>f  their  military  duties,  such  as  cann^nters,  blacksmiths, 
draftsmen,  printers,  lithographers,  photographern,  en^ne  drivers,  tele- 
graph operators,  teamsters,  wheelwrights,  masons,  machinists,  painters, 
overseers,  laborers;  repairs  of,  and  materials  to  repair,  public  buildings 
and  machinery,  and  unforeseen  expenses $11, 500. 00 

For  purchase  and  repair  of  instruments,  to  be  issued  to  officers  of  the 
Corps  of  Engineers  and  to  officers  detailed  and  on  duty  as  acting  engi- 
neer officers,  for  use  on  public  works  and  surveys 6, 000. 00 

Total ; 16,500.00 

SERVICE  OF  OFFICERS  OF  THE  CORPSOF  ENGINEERS 
ABROAD  AND  IN  THE  FIELD,  WITH  TROOPS,  JULY  1, 
1901,   TO  JUNE   30,    1902. 

LIEUT.  COL.  WILLIAM    R.  LIVERMORE. 

Juiil  i,  1901,  to  May  5,  i50^.— Military  attache  to  the  United  States 
legations  at  Copenhagen,  Denmark,  and  Stockholm,  Sweden;  stationed 
at  Copenhagen,  Denmark,  since  Arril  28, 1899,  collecting  information 
and  reporting  upon  military  subjects,  consulting  with  the  other  mili- 
tary attaches  ana  visiting  factories  of  ordnance  and  armor  in  Norway, 
Russia,  Germany,  England.  France,  and  Italy. 

Left  Copenhagen,  Denmark,  .Mav  5,  1902;  arrived  at  Washington, 
D.  C,  June  2,  1902,  and  reported  to  the  Adjutant-General,  United 
States  Army,  for  duty. 

LIEUT.  COL.  CHARLES   E.  L.  B.  DAVIS. 

Fdyniary  8^  1902, — Sailed  from  San  Francisco,, Cal.,  on  the  ti-ans- 
port  Grant, 

March  10,  1902.— Arrived  at  Manila,  P.  I. 

March  12,  1902. — Assigned  to  duty  as  engineer  officer,  Division  of 
the  Philippines,  and  as  member  of  Board  of  officers  to  consider  and 
report  upon  the  subject  of  the  defense  of  the  important  harbors  of  the 
Philippine  Islands,  relieving  Major  Sears  of  these  duties. 

MAJ.  CLINTON    B.  SEARS. 

July  i,  1901. — Engineer  officer.  Division  of  the  Philippines,  with 
supervision  over  the  construction  and  repair  of  military  roads  and 
bridges  in  the  Philippine  Islands.  Commanding  the  First  Battalion 
of  Engineers.  Member  of  Board  of  officers  for  the  examination  of 
lieutenants  of  the  Army  for  transfer  to  the  Corps  of  Engineers. 

July  12,  1901. — Relieved  Captain  Craighill  of  the  improvement  of 
the  port  of  Manila  and  of  the  Pasig  Kiver  from  its  mouth  to  the 
T^guna  de  Bay. 

July  17,  1901. — Second  Battalion  of  Engineers  placed  under  his 
orders,  as  engineer  officer. 

July  iiU  1901. — Member  of  committee  appointed  l)y  the  civil  gov- 
ernor of  the  Philippine  Islands  to  formulate  legislation  for  the  organ- 
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ization  of  a  light-house  establishment  for  the  Philippine  Islands. 
Re^rt  Hubmitted  September  24,  1901. 

Sej)temhcr27,  ^PW.— Member  of  Board  of  officers  to  consider  and 
report  upon  the  subject  of  the  defense  of  the  important  harbors  of 
the  Philippine  Islands. 

Octoher  1,  iP(?i.— Turned  over  the  command  of  the  First  Battalion 
of  Engineers  to  Captain  Zinn. 

Octobei^  26  to  December,  i^i.— Member  of  committee  appointed 
by  the  Philippine  Commission  to  locate  and  arrange  for  shops,  etc., 
for  the  purchasing  agent  of  the  insular  government. 

Deceinher  23,  i^(?y.— Assigned  to  the  command  of  the  Sec^ond  Bat- 
talion of  Engineers. 

^  Fihnmry  1,  750^.— Assumed  c'ommand  of  the  Second  Battalion  of 
Engineers. 

March  12,  iPO^.— Relieved  by  Lieutenant-Colonel  Davis  as  engi- 
neer officer,  Division  of  the  Philippines,  and  as  member  of  lioard  of 
officers  to  consider  and  report  upon  the  subject  of  the  defense  of  the 
important  harbors  of  the  Philippine  Islands. 

March  20,  750^.— Detailed  as  disbursing  officer  for  the  office  of  the 
engineer  officer,  Division  of  the  Philippines. 

MAJ.    HARRY    F.   HOIKJKS. 

Jxdy  2,  1901,  to  May  20,  7^^:?.  — Engineer  officer,  Department  of 
Cuba.  Charged  with  the  supervision  of  the  >york  of  the  engineer 
department,  city  of  Habana:  with  the  preparation  of  a  map  of  the 
island  of  Cuba;  with  harbor  works  of  the  port  of  Habana,  and  with 
surveys  near  the  city  of  Habana. 

Conunended  by  Brig.  (i(»n.  Leonard  Wood  for  sendees  as  engineer 
officer.  Department  of  Cuba,  in  letter  to  the  Adjutant-General,  United 
States  Army,  July  22,  1902. 

CAPT.  OEORGE   A.  ZINN. 

Julyl,  1901. — Engineer  officer  on  the  staff  of  the  commanding  gen- 
eral. Department  or  Northern  Luzon.  Commanding  Company  B, 
First  Battalion  of  Engineers.  Membei*  of  Board  of  officers  for  the 
examination  of  lieutenants  of  the  Army  for  transfer  to  the  Corps  of 
Engineers. 

September  10,  1901, — Member  of  Board  of  officers  for  the  examina- 
tion of  certain  ex-officers  of  the  Volunteer  Army  for  appointment  as 
second  lieutenants  in  the  Regular  Army. 

Sept eirJyer 30,1901, — Relieved  from  duty  as  engineer  officer,  Depart- 
ment of  Northern  Luzon. 

October  1, 1901, — Relieved  Major  Sears  of  the  command  of  the  First 
Battalion  of  Engineers. 

(Jctober  18,  1901, — Sailed  from  Manila  on  the  transport  McClellan 
for  New  York  City  in  command  of  Companies  B,  C,  and  D,  First  Battal- 
ion of  Engineers. 

December  23,  7,9^7.— Arrived  at  New  York  City. 

December  2Jf,-26,  1901.— En  route  from  New  York  City  to  Jefferson 
Barmcks,  Mo.,  in  command  of  Companies  B  and  D,  First  Battalion  of 
Engineers. 
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CAPT.  WILLIAM   E.  CRAIGHILL. 

July  y,  1901. — In  supervisory  control  of  the  improvennient  of  Manila 
Harbor.  Member  of  Board  of  officers  for  the  examination  of  lieu- 
tenants of  the  Army  for  transfer  to  the  Corps  of  Engineers. 

July  3^  1901. — Assigned  to  command  of  Company  A,  First  Battalion 
of  Engineers. 

July  10^  1901. — Relieved  from  duty  in  the  Division  of  the  Philip- 
pines. 

Jvh/  20,  1901. — Sailed  from  Manila  on  the  transport  jS/i^ida?i  in 
command  of  Company  A,  First  Battalion  of  Engineers. 

August  18,  1901. — Arrived  at  San  Francisco,  Cal. 

August  23-29^  1901. — En  route  from  San  Francisco,  Cal.,  to  Fort 
Totten,  N;  Y. 

August  31^  1901. — Relieved  from  duty  at  Fort  Totten  and  from 
command  of  Company  A,  First  Battalion  of  Engineers. 

CAPT.    HENRY   JERVEY. 

Jufie  15  to  Jidy  16^  1901. — On  board  transport  Hancock,  en  route 
from  San  Francisco,  Cal.,  to  Manila,  in  command  of  the  Second  Bat- 
talion of  Engineers. 

July  20  1901. — Relieved  Captain  Craighill  as  member  of  Board  of 
officers  for  the  examination  of  lieutenants  of  the  Army  for  transfer 
to  the  Coi'ps  of  Engineers. 

July  26^  1901. — Relieved  from  duty  with  the  Second  Battidion  of 
Engjineers  and  assigned  to  duty  as  assistant  to  the  engineer  officer, 
Division  of  the  Philippines.  In  immediate  charge  of  the  improve- 
ment of  the  port  of  Manila. 

September  23.,  1901, — Charged  with  examination  and  report  of  water 
supply  for  convalescent  hospital,  Corregidor  Island. 

Septemher  27 ^  1901. — Member  of  Board  of  officers  to  consider  and 
report  upon  the  subject  of  the  defense  of  the  important  harbors  of 
the  Philippine  Islands. 

January  22^  1902. — Member  of  committee  to  make  inventory  of 
Government  property  in  the  province  of  Cavite,  P.  I. 

March  20^  1902. — Detailed  for  duty  as  light-house  engineer. 

CAPT.    CLEMENT   A.    F.    FLAGLER. 

July  i,  1901^  to  May  8,  1902. — Engineer  officer,  Department  of  the 
East,  with  station  at  San  Juan,  P.  It.  Assistant  to  engineer.  Third 
Light-house  District.  In  charge  of  preservation  and  repair  of  seacoast 
defenses  at  San  Juan,  P.  R.  Charged  with  the  disbursement  of  funds 
allotted  from  the  appropriation  ''Refunding  Customs  Revenue  Col- 
lected from  Puerto  Rico,  for  the  Relief  of  its  Government  and 
People,"  for  relieving  conditions  of  distress  among  the  people  in 
certain  districts  of  the  island. 

CAPT.  WILLIAM   W.  HARTS. 

June  25  to  July  16.,  1901. — On  board  transport  Hancock.,  en  route 
from  San  FrancLsco,  Cal. ,  to  Manila,  P.  I. ,  with  Second  Battalion  of 
Engineers  and  in  command  of  Company  H. 
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July  2^  to  Nomtnher  29^  1901. — Engineer  oflBcer,  Department  of 
Southern  Luzon,  relieving  Lieutenant  Cneney. 

July  ^5,  1901, — Relieved  Captain  Jer\'ey  of  the  command  of  the 
Sectond  Battalion  of  Engineers. 

Aumuit  ^i,  1901. — In  command  of  the  engineer  garrison,  post  of 
Manila. 

Novetnher  30^  1901, — Engineer  oflScer,  Department  of  North  Phil- 
ippines. 

Fehi'uary  i,  1902, — Relieved  by  Major  Sears  of  the  command  of  the 
Second  i^ttalion  of  Engineers. 

March  ^^,  1902, — Member  of  Board  of  officers  to  determine  the 
project  for  establishment  of  a  military  post  near  Manila.  In  charge 
of  preliminary  work  of  construction. 

CAPT.  ROBERT   m'oREOOR. 

June  25  to  July  16^  1901, — On  board  transp<^rt  ILnuuH*k\  en  route 
from  San  Francisco,  Cal.,  to  Manila,  P.  L,  in  command  of  Company 

F,  Second  Battalion  of  Engineers. 

July  16  to  Augmt  31^  1901, — The  company  was  in  garrison  at  Cuartel 
de  Malate,  Manila,  P.  L,  making  repairs  to  barracks  and  reconnais- 
sance sketches  of  the  district  of  Ermita  Paco  and  Malate.  On  August 
31  the  company  left  Manila  for  lloilo,  arriving  September  r^. 

July  26  to  Augmt  23„  1901, — On  detached  servi(»e  with  the  exi>edi- 
tion  of  the  Thirtieth  United  States  Infantry  to  the  island  of  Minaoro. 

Septetribei*  2  to  iJeceinhcr  30^  1901, — On  duty  with  company  at  San 
Augustin  Barracks,  lloilo,  island  of  Panav. 

Septeniber  3  to  November  30^  1901, — ifngineer  officer.  D(»partment 
of  the  Visayas. 

November  29^  1901, — Detailed  as  engineer  officer,  Depart nKMit  of 
South  Philippines.  Changed  stiition  to  Cebu,  island  of  Cebu,  Decem- 
ber 31,  1901. 

December  2^  1901, — Charged  with  preliminary  examination  of  Cebu 
Harbor,  island  of  Cebu;  duty  completed  Marcli,  11H)2. 

F^uary  3^  1902, — Charged  witn  survey  and  plans  for  permanent 
improvement  of  lloilo  Harbor,  island  of  Panay. 

February  21s  1902, — Directed  to  examine  and  report  upon  a  project 
for  the  erection  of  a  pier  at  Calbayog,  Samar. 

May  IS,,  /P<9^.  — Detached  as  sanitary  engineer  for  the  Civil  Com- 
mission, and  as  city  engineer  of  Manila. 

May  26,  1902, — Detailed  as  engineer  for  the  city  of  Manila. 

CAIT.  JAY  J.  MORROW. 

June  2f)  to  July  16 ^  190 L — On  board  transport  Hancoclc,^  en  route 
from  San  Fmncisco,  Cal.,  to  Manila,  P.  L,  in  command  of  Company 

G,  Second  Battalion  of  Engineers. 

July  17  to  Au^unt  31^  1901, — At  Cuartel  de  Malate,  Manila,  in  com- 
mand of  Company  G. 

Au<jui<t31  to  September  4 <>  1901, — En  route  to  Zamboanga,  Mindanao. 

S*^i)tember  ^  to  N(/veinh^*  30,  iP^^.— Engineer  officer,  Department  of 
Minoanao  and  Jolo. 

Xommln^r  30s  /.96//.— Engineer  officer.  Seventh  Separate  Brigade. 

February  20^  iW^.— Commanding  Post  of  Zamboanga. 
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May  H^  1902, — Detached  for  duty  in  connection  with  construction 
of  roads  near  Malabang,  Mindanao. 

May  19^  1[H)2. — Announced  as  engineer  officer  of  the  Lake  I^nao 
expedition  and  in  charge  of  the  road  work. 

CAPT.  JAMES  B.  OAVANAUGH. 

July  1  to  September  ^7,  1901. — On  duty  at  Dagupan,  Pangasinan, 
Philippine  Islands,  in  charge  of  road  work  in  that  vicinity. 

During  this  period  practically  all  work  for  which  funds  were  avail- 
able was  completed. 

Salasa-Sual  road:  All  work  necessary  to  make  it  passable  was  com- 
pleted by  the  middle  of  July  and  balance  of  funds  made  available  for 
work  on  the  Caini ling- Bayam bang  road. 

Camiling-Bayambang  road:  The  ferry  at  Camiling  wajs  completed 
and  installed,  and  three  bad  washouts,  caused  by  storms  ana  high 
water  in  the  Camiling  River  during  August,  were  repaired  with  unex 
ponded  balance  of  funds  from  Salasa-Sual  road. 

Dagupan-San  Quintin  road:  About  2i  miles  were  covered  with 
metal,  completing  all  repairs  necessary  to  make  the  road  passable  from 
Dagupan  to  Asingan  and  from  Tayug  to  San  Quintin.  A  small  bal- 
ance of  funds  and  supply  of  material  were  reserved  for  maintenance 
and  for  minor  repairs  which  might  subsequently  be  needed. 

A  substantial  bar^e  ferry  was  constructed  and  installed  for  cross- 
ing the  Cayanga  River  at  San  Fabian,  Province  of  Pangasinan,  and 
similar  ferries  were  constructed  and  installed  for  crossing  the  Agno 
River  at  Salasa,  and  the  Calmay  River  at  Dagupan,  P.  I.  Work  was 
commenced  upon  construction  of  the  Calmay  Bridge  at  Dagupan.  A 
steam  pile  driver  was  erected  upon  a  scow  built  for  the  purpose,  and 
about  one-third  of  the  piles  were  driven. 

September  2]^,^  1901. — Relieved  of  the  above  duties  by  Lieut.  George 
R.  Spalding,  Corps  of  Engineers. 

September  27 ^  1901. —heft  for  Manila,  with  Comnany  D,  First  Bat- 
talion of  Engineers,  to  take  station  at  Cuartel  de  Malate,  Manila,  to 
await  transportation  to  the  United  States. 

October  17^  1901. — Embarked  on  the  transport  McClellan,  with  the 
First  Battalion  of  Engineers,  and  in  command  of  Company  D. 

October  18.,  1901. — Sailed  from  Manila,  Philippine  Islands,  via  the 
Suez  Canal,  en  route  to  the  United  States. 

December  2S^  1901. — Arrived  in  New  York  Harbor. 

Deceviber  26.,  1901. — Arrived  at  Jefferson  Barracks,  Mo.,  in  com- 
mand of  Company  D,  First  Battalion  of  Engineers. 

LIEUT.   WILLIAM  J.   BARDEN. 

July  i,  1901.,  to  May  20, 1902.—Chiei  engineer  of  the  city  of  Habana; 
charged  with  the  maintenance  and  repair  of  streets  and  roads;  survey 
for  establishment  of  street  gi-ades;  street  cleaning;  collection  and  dis- 
posal of  refuse;  care  and  preservation  of  parks:  maintenance  and 
improvement  of  water  supply;  maintenance  and  repair  of  old  sewerage 
system  and  preparation  of  plans  for  new  sewerage  system;  collection 
and  disposal  of  night  soil;  construction  of  an  extension  to  sea  wall 
along  (jrulf  of  Mexico;  preparation  of  plans,  renovation  and  repair  and 
construction  of  municipal  and  State  buildings. 

ENG  1902 1 
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Commended  b}^  Brig.  Gen.  Leonard  Wood,  for  work  as  chief  enj 
neer  of  the  city  of  Habana,  in  letter  to  the  Adjutant-General.  Unit 
States  Army,  July  22,  1902. 

LIEUT.   HARRY   BURGESS. 

July  i,  190 L — Stationed  at  Manila,  P.  I. :  adjutant,  recruiting  office 
and  acting  quartermaster  and  conimiHsarv,  First  Battalion  of  Engineei 
In  temporary  command  of  Comimny  D,  First  Battalion  of  Engineei 
until  July  30,  1901. 

SeptenxberW^  1901, — In  temporary  conunand  of  Compjiny  C,  Fir 
Battalion  of  Engineers. 

September  SS^  1901, — Relieved  from  duty  as  acting  (juartermast 
and  commissary,  First  Battalion  of  Engineers. 

October  18^  i^i.— Sailed  from  Manila,  P.  I.,  on  transport  McCJ* 
lixn,^  via  the  Suez  Canal,  en  route  to  the  United  States.  Adjutant  ai 
recruiting  officer,  First  Ikttalion  of  Engineers,  in  temporary  commai 
of  Company  C,  First  Battalion  of  Engineers;  adjutant  of  troops  < 
lx)ard  of  transpoi-t  McChllan, 

Dei^einher  ^J^  1901, — Arrived  in  New  York  C'itv. 

Decrmhev  ^^,  1901,  — Conducti^d  Company  C,  First  Battalion  < 
Engineers,  from  New  York  Citv  to  West  Point,  N.  Y. 

Deren}her^-2o,  /.9W.— Conducted  Company  M,  Third  Battalion  < 
Engineers,  from  West  Point,  N.  Y.,  to  ^^ashington  Barracks,  D.  i 

Janvary  10^  1902, — Joined  post  of  Jefferson  Barracks,  Mo.,  as  adj 
tant.  First  Battalion  of  Engineers. 

January  31,,  1902, — Changed  station  to  Fort  Leavenworth,  Kans. 

LIEUT.  SHERWOOD   A.  CHENEY. 

July  1-jiJi^  1901, — Engineer  officer.  Department  of  Southein  Luzo 

July  i,  1901^  to  Juw  30^  1902, — ^Quartermaster  and  commissar 
First  Battalion  of  Engineers. 

July  y,  1901, — On  duty  with  Company  B,  First  Battalion  of  Eng 
neers.     In  command  of  company  until  October  1,  1J*01. 

(hiohcr  18„  1901, — Sailed  f roni  Manila, P.  I., on  transport  MeVhlhh 
via  the  Suez  Canal,  en  route  to  the  United  States.  Quartermaster  ai 
conmiissary,  P'irst  Battalion  of  Engineers.  Prei)ared  the  battalic 
baggage  for  embarkation. 

jJeceinhtr  ^J,  1901, — Arrived  at  New  York  City. 

Decemhtr*  2(J,  1901, — Arrived  at  Jefferson  Barracks,  Mo. 

As  engineer  officer.  Department  of  Southern  Luzon,  in  gener 
charge  oi  work  of  building  and  repairing  certain  roads  and  bridges 
the  Department  of  Southern  Luzon,  Philippine  Islands.     Work  W! 
carried  on  on  the  following  roads  at  the  pomts  mentioned: 

Calamba-Tanauan  rojul,  at  Calamba,  Santa  Tomas,  and  Tanaua 
under  Second  Lieut.  W.  (i.  Caples,  Corps  of  Engineers,  with  detac^ 
ment  of  atout  20  men  fromCvompany  B,  First  Battalion  of  Engineer 

Lipa-San  Jose  road,  at  Lipa  and  San  Jose,  under  Mr.  W.  G.  Kipj 
late  captain,    Eleventh   Cavalry,   United   States  Volunteers,  with 
detachment  of  6  men  from  Company  B,  First  Ikttalion  of  Engineer 

Ifeitangas-San  Jose  road,  at  Batangas,  under  Mr-W*  H.  Raymon 
late  first  lieutenant.  Twenty -seventh  Infantry,  UnitM  States  Volu 
tc»ers,  with  2  civilian  foremen. 
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Taal-Spanish  Fort  road,  under  First  Lieut.  M.  E.  Eltinge,  Sixth 
Cavalry,  quartermaster  at  Taal. 

WorK  at  the  above  points  paid  for  from  allotment  for  repair  of  road 
from  Calamba  to  Balayan,  in  Laguna  and  Batangas  provinces. 

Road  from  Nueva  Oacere^-Iriga,  Caraarines  Sur,  under  First  Lieut. 
William  Kelly,  Corps  of  Engineers,  with  a  detachment  of  20  men 
from  Company  B,  First  Battalion  of  Engineers,  in  the  vicinity  of  Pila 
and  San  Jose,  under  allotment  for  repair  of  the  Nueva  Caceres-Iriga 
road. 

Bridges  l>etween  Silangand  Indan,  Cavite  Province,  under  the  direc- 
tion of  Capt.  George  B.  Duncan,  Fourth  Infantry,  commanding  oflScer 
at  Indan.  Work  done  by  First-class  Private  George  Wells,  Company 
B,  First  Battalion  of  Engineers.  Funds  from  special  allotment  for 
repair  of  bridges,  Silang-Indan. 

All  of  the  above  allotments  were  made  from  th(^  appropriation  of 
public  civil  funds  for  the  rei)air  of  roads  and  bridges,  Philippine 
Islands  (Act  1,  Philippine  Commission^.  Maps  and  skeU*hes  of  scouts 
and  marches  were  copied  and  compileci  in  the  office. 

As  commanding  officer,  Company  B.  First  Battalion  of  Engineers; 
the  company  headquarters  were  at  the  Cuartel  de  Malate,  Manila, 
P.  I.,  from  20  to  30  men  being  present.  The  remainder  of  the  com- 
pany was  employed  on  road  work  throughout  the  department,  as  above 
indicated.  The  work  of  First-class  Private  George  Wells  on  the 
bridges  between  Silang  and  Indan  was  specially  commended  by  the 
commanding  officer  at  the  latter  place,  Capt.  George  B.  Duncan,  J'ourth 
Infantry. 

As  quartermaster  and  commissarv.  First  Battalion  of  Engineers; 
no  duties,  except  so  far  as  Company  li  was  concerned,  were  perronned. 
All  supplies  of  engineer  and  quartermaster  pro{)erty,  including  tools, 
blasting  supplies,  animals,  wagons,  harness,  spare  parts,  medicines, 
blacksmith  supplies,  etc.,  were  forwarded  to  the  detachments  in  the 
field;  the  depot  being  in  charge  of  Q.  M.  Sergt.  Peter  W.  Way,  Com- 
pany B,  First  Battalion  of  Engineers. 

The  work  on  which  Cohipany  B,  First  Battalion  of  Engineers,  was 
engaged  and  the  circumstances  under  which  the  work  had  to  be  carried 
on  were  such  as  to  call  for  great  energy  and  patience  on  the  part  of 
the  officers  and  men.  In  all  cases  it  was  faithrully  and  earnestly  per- 
formed. To  the  noncommissioned  officers  and  privates,  many  of  whom 
were  in  charge  of  work  not  immediately  under  the  observation  of  their 
superiors,  especial  credit  is  due  for  the  good  judgment  and  devotion 
to  duty  uniformly  displayed.  The  following-named  are  especially 
mentioned: 

First  Sergt.  Heniy  Loinson,  for  the  able  and  efficient  performance 
of  his  duties  as  first  sergeant  and  his  general  management  of  the  affairs 
of  the  company,  especially  in  the  absence  of  the  company  commander. 

Q.  M.  Sergt.  Peter  W.  Way,  for  faithful  and  intelligent  management 
of  the  company  depot  of  supplies. 

Sergt.  Alexander  Neid,  for  faithful  and  efficient  work  on  roads  in 
the  vicinity  of  Imus,  Cavite  Province. 

Sergt.  John  Casey,  for  faithful  and  intelligent  work  on  roads  in  the 
vicinity  of  Santo  Tomas,  Batiingas  Province. 

Sergt.  Henry  C.  Beck,  especially  commended  by  Lieut.  William 
Kelly,  Coi*ps  of  Engineers,  for  work  with  his  detachment  in  Cama- 
rines  Sur. 
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Sergt.  John  Law,  for  faithful  and  intelligent  work  on  bridge^s  and 
ferries. 

Ser^.  Albert  N.  Woodruif,  for  faithful  and  intelligent  work  on  the 
roads  m  the  vicinity  of  Calamba,  I^aguna  Province. 

Sergt.  John  McVey  (now  in  Com  pan  v  D,  First  Battalion  of  Engi- 
ueersj,  commended  by  Lieut.  William  Kelly,  Corps  of  Engineers,  tor 
excellent  work  on  roads  in  Camarines  Sur. 

Corpi.  William  Ballman,  for  faithful  and  efficient  work  on  roads  and 
bridges  in  the  vicinity  of  Calamba,  Laguna  ProvincH\ 

First-class  Private  George  Wells,  tor  work  on  bridges  between 
Silang  and  Indan. 

LIEUT.  HARLEV  B.  FERGUSON. 

r/idy  1  to  Septeinhi-r  10^  1001. — Stationed  at  Manila,  P.  L,  attached 
to  Company  B,  First  Battalion  of  Engineers,  on  special  duty  under  the 
direction  of  the  engineer  officer.  Division  of  the  Philippines. 

July  1  to  Aiujmt  17^  100 L — Completing  ma{)s  and  drawings  pertjiin- 
ing  to  the  China  relief  expedition  and  preparing  report  on  the  foreign 
engineers  in  Noith  China. 

August  2^  to  Hepteinhar  10.,  1001, — Preparing  maps  and  colle(!ting 
information  preparatory  to  carrying  out  order  to  investigate  the 
amount,  quality,  and  ac^essibilit}^  of  the  coal  deposits  in  the  Philip- 
pines. 

Sevt^mbcr  lU  100 L  — Sailed  from  Manila,  P.  L ,  on  transport  liuford^ 
via  tne  Suez  Canal,  en  route  to  the  United  States.  Engaged  during 
part  of  the  voyage  in  writing  rc))ort  on  transportation  anaequipment 
for  engineer  troops. 

December  /,  1001. — Arrived  at  New  York  City. 

LIEUT.  LYTLK   BROWN. 

July  1  to  AuijuHt  7,  lOOL — City  engineer  of  Manila,  P.  L;  in  charge 
of  the  department  of  pu})lic  works  and  water  supply  of  Manila. 

Aiff/ust  7s  100 U  to  March  i,  1002. — In  charge  of  the  construction  of 
the  Santa  Cruz  Bridge.  This  is  a  highway  bridge  across  the  Pasig 
River  and  was  com[)leted  at  a  cost  of  about  8^150,(KK).  The  work  on 
the  piers  and  al)utments  of  the  bridge  was  completed  in  August  and 
the  superstructure  in  November,  ll^OL 

Awjnsf  7  to  St>ptemher  i,  1001.  —In  charge  of  preliminary  survey  of 
new  post  of  Manila.  Under  the  direction  of  the  engineer  officer  of 
the  division,  prepared  a  complete  set  of  plans  and  estimates  for  pro- 
posed barra^iks,  quartor>;,  etc.,  for  the  proposed  post  of  Manila. 
Lieutenants  Peek  and  Dent  were  associated  with  Lieutenant  Brown  in 
this  work,  and  Lieutenant  Williams  assisted  in  preparing  the  plans 
and  estimate's. 

October  1  tn  D'cmiJper  U  1001. — Engineer  officer.  Department  of 
Northern  Luzon. 

December  7,  1001^  to  January  i,  1002. — Assistant  engineer  officer, 
Department  of  North  Philippines. 

Deceinhei' 2K  1001^  to  June  7,  1002. — Assistant  to  Boai-d  of  officers 
to  consider  and  report  upon  the  subject  of  the  def^'^nse  of  the  important 
harbors  of  the  Philippine  Islands. 

January  2,  1002.—\i\ih  a  detail  of  25  enlisted  men  from  Companies 
E  and  H,  Second  Battalion  of  Engineers,  began  a  topographical  survey 
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of  the  entrance  to  Manila  Bay.  The  bulk  of  the  work  was  done  by 
stadia  and  transit  in  the  hands  of  the  enlisted  men.  The  survey  was 
completed,  the  notes  plotted,  and  the  contours  sketched  in  on  April 
25,  1902. 

The  enlisted  men  of  this  survey  detail  deserve  much  praise.  At  all  times  they 
worked  faithfully  and  endured  great  hardship.  The  difficulty  of  the  jungle  work 
was  such  that  all  of  the  natives  deserted  and  three-fourths  of  tfie  enlisted  men  were 
taken  to  the  haspital  with  fever,  dysentery,  or  injuries;  hut  most  of  the  latter  insisted 
on  returning  to  camp  liefore  they  were  really  able  to  do  so. 

Jum*  7, 1902, — Detached  for  a  hydrographic  survey  of  the  harlwrof 
Aparri  and  Cagayan  Kiver. 

Jnme  7  to  SO,,  1902. — Engaged  in  making  plans  of  the  sites  selected 
for  batteries  on  Manila  Bay,  and  making  preliminary  examinations  of 
the  foundation  soils,  under  verbal  instructions  from  the  chief  engineer 
of  the  division. 

Ju7ie  19,^  1902, — Assigned  to  Company  F,  Second  Battalion  of 
Engineers. 

June  30,^  1902, — Departed  from  Manila  for  Aparri  on  transport 
LawUm  to  make  a  survey  (  stimate,  and  project  for  the  improvement 
of  the  mouth  of  the  Cagayan  River,  u  ider  the  direction  of  the  engineer 
ofhcer  of  the  Division  of  the  Philippines.  The  survey  to  extend  from 
the  pueblo  of  Camalaningan  to  deep  water  at  the  bar  of  the  river 
mouth.  A  party  of  two  noncommissioned  officers  and  nine  privates 
of  the  Second  Battalion  of  Engineei*s  was  organized  and  equipped  for 
the  work.  The  distance  from  Camalaningan  to  deep  water  over  the 
bar  at  the  river  mouth  is  about  8  miles,  and  the  Cagayan  River  is 
about  a  mile  wide  in  this  rea(^h. 

LIEUT.  EARL  I.  BROWN. 

Jun^^  25  to  Jidy  16,,  1091, — On  board  transport  Hancock  en  route 
from  San  Francisco,  Cal.,  to  Manila  with  Company  F,  Second  Battal- 
ion of  Engineers. 

July  26  to  August  23,  1901. — In  temporary  command  of  Company 
F,  Second  Battalion  of  Engineers. 

August  31„  1901. — Left  Manila  on  transport  Relief  and  arrived  at 
Iloilo,  Panay,  September  2,  1901,  with  Company  F,  Second  Battalion 
of  Engineers. 

September  3  to  Novemher  30^  1901. — Assistant  engineer  officer, 
Department  of  the  Visayas. 

September  11^  1901. — Appointed  engineer  third  district.  Department 
of  the  Visayas,  with  station  at  BacolcS,  Negros,  P.  I. 

SepUmtber  12^  1901, — Arrived  at  Bacolod  with  detachment  of  28  men 
of  Company  F,  Second  Battalion  of  Engineers. 

September  12^  1901^  to  Febinmry  27,  1902, — In  charge  of  survey  of 
the  island  of  Negros. 

October  19,,  1901, — Engineer  officer  of  Bacolod. 

November  30^  1901. — Assistant  engineer  officer,  Department  of 
South  Philippines. 

Februiiry  27,,  1902. — Relieved  from  duty  on  the  island  of  Negros. 
Left  Negros  and  arrived  at  Iloilo,  Panay,  and  assumed  charge  of  the 
engineering  work  on  the  island  of  Panay  and  the  improvement  of  the 
iiarbor  of  Iloilo. 

In  charge  of  construction  of  roads  and  bridges,  islands  of  Panay, 
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Paragua,  and  Cuyos.  In  charge  of  making  surveys,  plans,  and  esti- 
mates for  the  improvement  of  tne  harbor  of  lloilo. 

May  18,  i^(>^.  — Relieved  from  duty  in  island  of  Panav. 

May  20,  1902, — In  command  of  Company  F,  Second  Battalion  of 
Engineers,  at  Zamboanga,  Mindanao. 

IJEUT.   AMOS  A.  FRIES. 

June  25  to  July  16, 190 L — On  l)oard  trans|X)i*t  Hancock,  en  route  from 
San  Francisco,  Cal.,  to  Manihi,  on  duty  with  Company  G,  Second 
Battalion  of  Engineers. 

July  18-21, 1§01, — On  duty  with  Company  (x,  at  Cuartel  de  Malate, 
Manila. 

July  22  to  AuguM  30,  1901. — On  special  duty  under  the  immediate 
orders  of  Major  Sc^irs,  engaged  in  making  large-scale  contour  survey 
and  map  of  Government  land  in  the  vicinit}^  of  Fort  San  Antonio  Abaci, 
in  eastern  suburb  of  Manila,  and  in  measuring  masonry  in  and  making 
estimates  and  plans  for  the  tearing  down  of  old  wall  of  Manila  from 
San  Domingo  gate  to  the  Anda  monument,  including  all  of  Fort 
Santiago.     Final  e^stimate  submitted  August  30,  IJ^Ol. 

Auff'ust  31  to  Sentemher  J^,  190 L — On  transport  Reliefs  en  route  to 
Zamboanga,  Mindanao,  with  Comjmny  G,  S<M'ond  Battalion  of  Engi- 
neers. 

Septemhef*  5  to  Oct(J)rr  8,  1901, — Engaged  in  making  hydrographic 
survey  of  the  shore  line  along  the  Zamboanga  water  front. 

October  8,  1901, — On  special  duty  with  Company  (t,  Second  Battal- 
ion of  Engineers,  building  a  wharf  at  Zamboanga.  The  work  was  done 
by  the  enlisted  men  of  the  com  pan 3\ 

May  16  to  Jutu'30, 1902, — In  charge  of  the  engineer  office.  Seventh 
Separate  Brigade,  Zamboanga. 

IJEUT.  JAMES   A.   WOODRUFF. 

June  25  to  July  16,  1901, — On  board  transport  Hancock^  en  route 
from  San  Francisco,  Cal.,  to  Manila,  adjutant  and  recruiting  officer, 
Second  Battalion  of  Engineers. 

July  22,  1901. — Detailed  as  ordnance  officer.  Second  Battalion  of 
Engineers. 

August  23,  1901. — Acting  adjutant  and  ordnance  officer,  engineer 
garrison,  post  of  Manila,  and  signal  officer.  Second  Battalion  of  Engi- 
neers, ancl  engineer  garrison. 

August  28  to  Septcmht^  J^,  and  since  Septernhr  29,  1901, — Acting 
quartermaster  and  commissary.  Second  Battalion  of  Engineers. 

September  1^,  1901. — Summary -court  officer,  engineer  garrison,  post 
of  Manila. 

St'ptnnher  10  to  November  11, 1901, — In  charge  of  survey  of  military 
zone  near  El  Deposito.  The  militarj^  zone  was  established  l)y  order  of 
the  commanding  general.  Division  of  the  Philippines,  September  10, 
1901.  It  comprises  about  97  acres  and  is  situatea  on  the  bank  of  the 
Rio  Salapan,  a  branch  of  the  Pasig  River,  about  3  miles  from  Intm- 
muros,  Manila.  The  survej'  was  made  by  a  detachment  of  1  corporal 
and  8  privates  under- the  command  of  Lieutenant  Woodruff.  The 
blue  prmt  made  in  1892  by  the  Spanish  authorities  proved  very  inac- 
curate, and  the  boundary  lines  had  to  lie  run  over  again.  A  topo- 
graphical map  of  the  zone,  with  5-foot  contour  lines,  was  made,  ana  33 
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marking  stones  were  placed.  Accurate  deeds  and  descriptions  of  the 
adjoining  property  could  not  be  obtained,  but  the  line  as  marked  is 
believed  to  be  as  near  the  true  boundary  as  the  information  available 
would  permit. 

In  general  charge  of  the  instruction  of  enlisted  men  in  photography. 

September  2o  to  November  ^3^  1901,— In  charge  of  surv^ey  of  the 
military  zone  around  Polverino  of  San  Juan  del  Monte. 

October  11^  1901, — Intelligence  oflScer,  engineer  garrison,  post  of 
Manila. 

February  11  to  March  28 ^  1902, — In  charge  of  a  topographical  sur- 
vey of  a  new  military  reservation  for  the  proposed  post  of  Manila. 

April  17  to  May  3^  1902, — Under  the  orders  of  Captain  Harts,  in 
charge  of  work  on  new  post  near  Manila.  Established  a  camp  on  the 
site  with  30  enlisted  men  of  the  Second  Battalion  of  Engineers  on 
April  17.  Commenced  erection  of  barracks,  mess  hall  and  kitchen, 
and  distilling  plant.  Commenced  work  on  the  roads  for  the  new  post 
and  staked  out  location  of  buildings  for  one  regiment  of  infantry. 
Made  soundings  in  river  for  site  of  proposed  wharf.  From  50  to  2(X) 
native  laborers  employed.  Relievect  by  Lieutenant  Markham  gn  May 
3,  1902. 

May  3U  1902, — Assumed  charge  of  the  photographic  laboiutory, 
office  of  the  engineer  officer.  Division  of  the  Philippines.  In  charge 
of  instruction  of  Companies  E  and  H  in  cavalry  drill,  reconnaissance, 
road  sketc^hing,  map  making,  photography,  etc. 

June  29^  1902, — Commanaing  engineer  garrison  of  Manila. 

LIEUT.  WILLIAM   KELLY. 

July  1  to  September  20^  1901, — At  Pili,  Camarines  Sur,  P.  I.,  in 
charge  of  road  and  bridge  work  in  province  of  Camarines  Sur,  with 
detachment  of  22  men  of  Companies  B  and  D,  First  Battalion  of  Engi- 
neers. During  this  period  about  2i  miles  of  road  were  finished  and 
15  bridges  and  1)  culverts  built.  During  this  time  Lieutenant  Kelly 
was  attached  to  Company  B,  First  Battafion  of  Engineers. 

September  20^  1901, — Detached  from  Company  B,  First  Battalion 
of  Engineers;  to  remain  in  charge  of  repair  of  roads  and  bridges  in 
provinces  of  Albay  and  Camarines  Sur.  Assumed  immediate  charge 
of  the  repair  of  road  from  Daraga  to  Ligao,  taking  over  funds  and 
property  appertaining  thereto.  In  command  of  detachment  of  4  non- 
commissioned officers  and  19  privates  of  Company  H,  Second  Battalion 
of  Engineers. 

November  25-29^  1901, — Changed  station  from  Pili,  Camarines  Sur, 
to  Guinobatan,  Albay,  P.  I. 

December  31,,  1901, — Placed  in  charge  of  district  comprising  prov- 
inces of  North  and  South  Camarines  and  Albay,  to  become  acquainted 
with  its  topographic;  features,  its  needs  and  possibilities,  and  be  pre- 
pared to  examine  or  survey  and  report  upon  any  project  upon  call 
from  the  office  of  the  engineer  officer,  Department  of  North  Philip- 
pines. 

March  »9, 1902, — Corpl.  Hudson  H.  Bubar  made  the  ascent  of  Mount 
Mayon,  an  active  volcano,  about  8,000  feet  high.  The  ascent  is 
extremely  difficult  and  dangerous,  because  the  sides  of  the  volcano 
are  loose  sand  and  rock  standing  on  the  natural  slope.  A  week  later 
Corporal  Bubar  made  the  ascent  again,  as  a  guide  for  a  party  of  four 
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officers  of  the  Ninth  Cavalry.  Second  Lieut.  Robert  M.  Barton  and 
Corporal  Bubar  were  the  only  ones  of  the  party  to  reach  the  top. 
They  succeeded  in  taking  several  good  photographs  of  the  crater. 

A  number  of  scientific  parties  are  reported  as  naving  attempted  this 
ascent,  but  none  ever  succeeded  in  reaching  the  top,  and  several  lives 
were  lost  in  the  attempts. 

May  16,  1902, — Relieved  from  duty  in  the  provinces  of  Camarines 
Sur  and  Albay  and  ordered  to  report  to  the  engineer  officer,  Depart- 
ment of  NortK  Philippines,  Manila,  P.  I. 

May  31^  1902. — ^Work  on  the  Daraga-Ligao  road,  province  of  Albay, 
ceased. 

June  5,  1902. — Property  transferred.  Awaited  transportation  to 
Manila  until  June  29,  1902. 

June  19^  1902. — Assigned  to  duty  with  Company  E,  Second  Battalion 
of  Engineers. 

LIEUT.  LEWIS   H.  RAND. 

Jvly  1  to  December^  1901.— At  Agno,  Zambales,  in  charge  of  road 
and  bridge  work.  Attached  to  Company  A,  First  Battalion  of  Engi- 
neers. 

July  11.,  1901. — Relieved  from  duty  with  C<3mpany  A  and  assigned 
to  Company  D,  First  Battalion  of  Engineers. 

September  20.,  1901. — Detached  from  Company  D,  Fii-st  Battalion  of 
Engineers. 

3ece?riier^  1901^  to  Jamvary  19^  1902. — At  Calasiao,  Pangasinan,  in 
charge  of  road  and  bridge  work  in  provinces  of  Pangasinan,  Zambales, 
and  Benguet. 

January  19^  1902. — Changed  station  to  Dagupan.  Relieved  Lieu- 
tenant Spalding  of  charge  of  road  and  bridge  work  in  provinces  of 
Pangasinan,  Zambales,  and  Benguet. 

Juui^  19^  1902. — Assigned  to  Company  H,  Second  Battalion  of 
Engineers. 

LIEUT.   EDWARD  M.   MARKHAM. 

July  i,  1901. — Quartermaster  and  commissary,  Second  Battalion  of 
Engineers. 

September  29^  1901.,  to  March  27.,  1902. — On  detached  service  inves- 
tigating coal  deposits  of  the  Philippine  Islands.  With  a  detail  of  five 
enlisted  men  leit  Manila  September  29  and  inspected  coal  deposits  on 
islands  of  Batan,  Cebu,  and  Negros.  Found  the  coal  of  the  Philip- 
pines to  be  not  true  Paleozoic  coal,  but  lignites  varying  widely  in 
value  as  fuel.  Recommended  that  the  Government  acquire  certain 
coal  property  on  Batiin  Island  for  purposes  of  experiment. 

Mxiy  3,  1902. — Relieved  Lieutenant  Woodruff  of  local  charge  of 

Kreliminarv  work  of  construction  of  the  new  military  post  near 
[anila.  fingaged  in  the  erection  of  temporary  barracks,  mess  hall, 
stables,  and  wharf;  in  the  construction  ana  laying  out  of  roads  and  of 
target  range;  and  in  surveying  the  portion  of  the  Pasig  and  Taguig 
rivers  bordering  the  reservation. 

LIEUT.    GEORGE   B.    PILLSBURT. 

June  25  to  July  16^  1901. — On  board  transport  Tlancock^  en  route 
from  San  Francisco,  Cal. ,  to  Manila,  P.  I. ,  with  Company  E,  Second 
Battalion  of  Engineers. 
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July  2o  to  Augusts  ^  1901, — Commanding  Company  E,  Second  Bat- 
talion of  Engineers. 

Augmt  i^,  1901^  to  January  20,  1902.— At  Pasig,  Rizal  Province, 
in  charge  of  road  and  bridge  work  in  the  Department  of  Northern 
Luzon.  During  this  period  the  road  from  Kosario  to  Cainta  was 
repaired,  the  work  being  completed  January  15, 1902,  this  road  being 
2  miles  long,  running  through  low,  wet  ground.  About  one-half  of 
the  road  is  repaired  with  a  cheap  telford  construction,  the  remainder 
with  gravel.  The  roacV  is  liable  to  floods,  which  makes  its  dumtion 
problematical. 

The  approaches  to  the  ferry  over  the  Pasig  River,  near  Pasig,  P.  I., 
were  rebuilt  and  repaired.  The  road  from  the  ferry  landing  to  the 
town  of  Pasig  was  repaired,  the  work  being  completed  January  15, 
1902,  this  road  being  aoout  one-half  mile  long  and  flooded  every  rainy 
season. 

Work  was  also  done  on  the  repair  of  the  San  Felipe  Neri  road,  this 
work  being  turned  over  to  Lieutenant  Johnston  on  January  13,  1902. 

January  26,  1902, — Arrived  at  Batangas,  Batangas  Province,  P.  I., 
and  assumed  charge  of  the  engineer  work  of  the  Third  Separate  Bri- 
gade. This  work  comprises  the  road  from  Tanauan  to  Batangas,  a  dis- 
tence  of  about  30  miles. 

In  charge  of  engineering  work  in  the  provinces  of  Batangas,  Laguna, 
and  Tayaoas,  Island  of  Luzon,  P.  I.,  with  Lieutenant  Caples  as  assist- 
ant,    otationed  at  Calamba,  Laguna. 

LIEUT.    GUSTAVE   R.    LUKE81I. 

June  25  to  July  16^  1901, — On  board  transport  Hancock,  en  route 
from  San  Francisco,  Cal.,  to  Manila,  P.  I.,  on  duty  with  Company  H, 
Second  Battalion  of  Engineers. 

Augiid9^  1891, — Atlligan.  Isabela  Province,  in  command  of  a  detach- 
ment of  3  noncommissioned  oflScers  and  15  privates  of  Company  E, 
Second  Battalion  of  Engineers,  repairing  the  road  from  Iligan  to  Bay- 
ombong. 

At  Cauayan,  Isabela  Province,  in  local  charge  of  all  engineering 
work  under  the  direction  of  the  office  of  the  engineer  officer  of  the 
Department  of  North  Philippines,  in  the  district  comprised  of  the 
provinces  of  Isabela,  Cagayan,  and  Nueva  Viscaya,  Luzon,  P.  I.  Com- 
manding detachment  of  Company  E,  Second  Battalion  of  Engineers. 

LIEUT.    JOHN   R.    SLATTERY. 

* 

Jidy  1-20,  1901, — In  charge  of  road  and  bridge  work  at  Infanta,  P. 
I.     Attached  to  Company  C,  First  Battalion  of  Engineers. 

July  21  to  Augmt  21,  1901, — At  Dasol,  Zambales,  in  charge  of  road 
and  bridge  work. 

Augwst  22  to  October  25,  1901, — At  San  Isidro,  Zambales,  in  charge 
of  road  and  bridge  work. 

/September  20,  1901, — Detached  from  Company  C,  First  Battalion  of 
Engineers. 

Uctobe?'  25-31,  1901, — En  route  to  Vigan,  Ilocos  Sur,  to  take  charge 
of  road  and  bridge  work  in  provinces  of  North  and  South  Ilocos,  Abra, 
Bontoc,  Lepanto,  and  Union,  island  of  Luzon,  P.  I. 

Jv7}e  19,  1902, — Assigned  to  Company  G,  Second  Battalion  of 
Engineers. 
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LIEUT.    CURTIS  W.    OTWELL. 

Ajfvil  P,  19(E, — Tranftjf erred  to  the  Corps  of  Enf^ineers,  to  date  from 
January  18,  1902,  with  rank  from  February  2, 1901. 

Jn7i4^.  19^  1902, — Assigned  to  Company  H,  Second  Battalion  of  Engi- 
neers. Engaged  in  making  survey  or  harJK)r  of  CaU>ayog,  Samar, 
preliminary  to  construction  of  pier. 

IJEUT.    HUBKKT   I..    WIGMORE. 

March  7,  1902, — ^Transferred  to  the  Corps  of  Engineers,  to  date 
from  Januar}"  18,  1902,  with  rank  from  February  2,  1901. 

March  SO  to  May  19^  1902. — Engineer  officer.  Lake  Lanao  expe- 
dition. 

Jimf>  y.9,  1902. — Assigned  to  Company  G.  Second  I^ttalion  of  Engi- 
neers. 

LIEUT.  EDWARD   N.  JOHNSTON. 

June  25  to  July  16.,  1901. — On  board  transport  IIan<:ockj  en  route 
from  San  Francis<'o,  Cal.,  to  Manila,  P.  1..  on  duty  with  Company  E, 
Second  Battalion  of  Engineers. 

August  9^  1901. — In  command  of  Company  E,  Second  Rattalion  of 
Engineers. 

Septemher  23  to  Nai)emher  12^  1901. — In  charge  of  improvement  of 
the  Manila-Malabon  road.  Some  of  the  repairs  were  carried  on  under 
the  supervision  of  Lieutenant  Simlding.  The  work  was  stopped 
November  12,  1901,  the  appropriation  being  nearly  exhausted.  The 
road  was  then  in  good  condition  for  military  purposes. 

Jamianj  3^  1902. — Placed  in  charge  of  road  and  bridge  work  in 
province  of  Cavite. 

January  n.,  1902. — Relieved  Lieutenant  Pillsbury  of  charge  of  road 
and  bridge  work  in  provinces  of  Rizal,  Bulac^n,  Infanta,  Morong,  and 
Manila. 

LIEUT.  CLARENCE  O.  SHERBILL. 


wor 


July  1-12^  1901. — At  Humingan,  P.  I.,  in  charge  of  road  and  bridge 

3rk.     Attached  to  Company  I),  First  Battalion  of  Engineers. 

July  12-27^  1901. — At  Dagupan  with  Company  A,  First  Battalion 
of  Engineers. 

July  27, 1901. — Arrived  at  San  Isidro,  province  of  Nueva  Ex;ija,  and 
relieved  Lieut.  D.  C.  Lyies,  Twelfth  Infantry,  of  funds  and  property 
pertaining  to  road  and  bridge  work  lately  in  the  charge  of  Lieutenant 
Altstaetter. 

Augmt  23^  1901,  to  March  12,  1902. — At  Angeles,  Pampanga,  in 
charge  of  repairs  on  road  from  Angeles  to  Dinalupijan. 

Septemher  20,  7^^i.— Detached  from  Company  D,  First  Battalion  of 
Engmeers. 

In  charge  of  engineering  work  in  provinces  of  Bataan  and  Pam- 
panga, island  of  Luzon,  P.  L,  with  station  at  San  Fernando,  Pampanga. 

In  charge  of  a  transit  and  stadia  survey  of  the  Iba-O'Donel  trail. 

June  19,  i5^.— Assigned  to  Company  H,  Second  Battalion  of  Engi- 
neers. 
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LIEUT.  ERNEST  D.  PEEK. 

Jnne  S6  to  July  16^  1901, — On  board  transport  Hancock^  en  route 
from  San  Francisco,  Cal.,  to  Manila,  P.  I.,  on  duty  with  Company  G, 
Second  Battalion  of  Engineers. 

Augusts  to  September  16^  1901, — On  special  duty  with  Lieutenant 
Dent  and  15  enlisted  men  making  survey  of  proposed  site  for  the  new 
past  of  Manila.  The  work  was  accompaniea  with  difficulty,  owing  to 
the  great  amount  of  i*ain  and  the  dense  vegetation. 

Septeinhet'  16-30,,  1901, — On  board  transport  J/c*  6' Wfo//,  en  route  to 
join  nis  cx)mpany  at  Zamboanga,  Mindanao. 

October  5, 1901, — With  20  men  of  Company  G  proceeded  to  Parang, 
Mindanao,  for  work  in  the  Held.  A  trail  from  Parang  to  Malabang, 
a  distance  of  32  miles  through  the  mountains,  was  built  by  members 
of  the  detachment.  A  thorough  search  was  made  for  the  remains  of 
the  old  Spanish  road  between  Pollok  and  Cottabato,  with  a  view  to 
utilizing  it  in  the  selection  of  a  route  for  a  road  from  Parang  to  Cot- 
tabato. Also  a  route  was  selected  over  entirely  new  ground,  and  map 
and  estimates  for  cost  of  construction  by  using  the  Spanish  road  and 
of  the  proposed  route  were  submitted.  The  proposed  route  was 
accepted  and  145,000,  Mexican  currency,  was  appropriated  from  the 
public  civil  funds  to  carry  on  the  work.  Actual  worK  of  construction 
was  begun  January  15,  1902,  and  it  will  probably  take  about  fifteen 
months  from  that  date  to  complete  same.  The  length  is  13  miles,  and 
the  ground  is  unbroken  and  a  large  part  is  hills  composed  of  rock. 
Labor  is  a  very  difficult  problem,  the  laborers  being  Moros,  who  are 
very  indolent. 

LIEUT.  GEORGE  R.  SPALDING. 

July  1  to  September  ^3,  1901, — In  command  of  Company  C,  First 
Battalion  of  Engineers,  and  in  charge  of  repairs  to  Caloocan-Manila, 
Malolos-Baliuag,  Baliuag-Gapan,  and  Baliuag-Angat  roads,  under  im- 
mediate orders  of  the  engineer  officer  of  Department  of  Northern 
Luzon.  Completed  Baliuag-Gapan,  Baliuag-Angat,  and  Malolos- 
Baliuag  roads  (allotment  expended)  August  31,  1901. 

September  ^J,  1901. — Relieved  of  Caloocan-Manila  road  by  Lieut. 
E.  NT  Johnston,  and  of  command  of  Company  C  by  Lieutenant  Burgess. 

September  ^6,,  1901, — Relieved  Captain  Cavanaugh  of  road  and  bridge 
work  in  Department  of  Northern  Luzon,  with  headquarters  at  Dagu- 
pan.     In  command  of  detachment  of  8  men. 

January  19^  190Z, — Relieved  of  road  work  at  Dagupan  by  Lieuten- 
ant Rand. 

January^  190S, — With  detachment  of  8  men  proceeded  from  Dagu- 
pan to  Tarlac,  Tarlac  Province,  and  assumed  charge  of  road  and  bridge 
work  in  provinces  of  Tarlac  and  Nueva  Ecija.  Built  5  miles  of  road 
from  Tarlac  to  Victoria  without  surfacing.  Upon  withdrawal  of 
troops  from  Victoria  moved  headquarters  at  San  Isidro,  Nueva  Ecija. 

June  19^  1902, — Assigned  to  Company  E,  Second  Battalion  of 
Engineers. 

LIEUT.  ELLIOTT  J.  DENT. 

June  25  to  July  16^  1901. — On  board  transport  Hancock,,  en  route 
from  San  Francisco,  Cal.,  to  Manila,  P.  L,  on  duty  with  Company  H, 
Second  Battalion  of  Engineers. 
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Augimt  7  to  S^)temher  16\  1901. — On  npecial  duty  as  asHintant  to 
Lieutenant  Peck  in  survey  of  military  reservation  near  El  Dei)osito. 

September  1^,^  1901, — Transferred  from  Company  II  to  Company  F, 
Second  Battalion  of  Eni^ineers. 

Sept^nber  17  to  Octob(>r  11^  1901. — En  route  to  Iloilo,  Panay. 

October  11-^9^  1901, — On  duty  with  Company  F,  Second  Battalion 
of  Engineers. 

October  ^9  to  November  3^J901. — Changed  station  to  Cebu,  Cebu. 

November  3  t^>  December  22^  1901, — At  Cebu,  Cebu,  engaged  in  topo- 
raphical  work.  In  command  of  a  detachment  of  3  men  of  Company 
'.  The  object  of  the  survey  was  to  till  in  and  complete  the  map  of  the 
island,  which  was  very  incomplete  and  unreliable. 

December  £3^  1901^  to  Fehntary  17^  1902, — At  Iloilo,  Panay,  in  com- 
mand of  a  detachment  of  30  men  of  Company  F,  Second  Battalion  of 
Engineers,  in  charge  of  engineenng  work  on  the  island  of  Panay. 

Fehrmry  17,  1902,  to  May  IS,  1902.— On  island  of  Negros  in  charge 
of  engineering  work. 

May  17, 1902. — Rejoined  Company  F,  island  of  Mindanao. 

LIEUT.    WILLIAM   (3.    CAPLE8. 

July  1  to  December  31, 1901, — In  charge  of  road  and  bridge  work 
with  station  at  Calamba,  P.  I.,  cx)m prising  work  on  Calamba-Tanauan 
road,  and  Calamba-Banan  road,  the  latter  road  being  assigned  him 
September  6,  1901.  In  charge  of  rebuilding  burned  bridge  !)etween 
Santo  Tomas  and  Alaminos.  In  charge  of  salvaging  gunboat  P^trthmd 
sunk  in  Lake  Taal.  Assumed  charge  November  !25, 1901,  of  the  repairs 
to  the  Santa  Cruz-Magdalena  road. 

January  6-27,  iPO^.— At  Lipa,  Batangas  Province,  P.  I.,  in  charge 
of  road  and  bridge  work  in  provinces  of  I^guna,  Batangas,  andTayabas. 
Inspected  and  made  plans  lor  building  road  from  Calamba  to  Cabuyao 
and  Santa  Rosa.  Inspected,  prepared  e^stimate  on,  and  organized  work 
on  road  from  San  fiuan  de  Bocboc  to  San  Juan  Viego.  Relieved 
January  27,  1902,  of  all  duties  except  Calamba-Batangas  road  by 
Lieutenant  Pillsbury. 

January  26,  1902. — Assistant  to  Lieutenant  Pillsbury  in  connection 
with  engineering  work  in  provinces  of  Batangas,  Laguna,  and  Tayabas, 
with  station  at  Lipa. 

June  19,  1902. — Assigned  to  Company  H,  Second  Battalion  of 
Engineers. 

LIEUT.  ARTHUR  WnjJAMS. 

June  25  to  July  16,  1901. — On  board  transport  Hancock.,  en  route 
from  San  Francisco,  Cal.,  to  Manila,  P.  I.,  on  duty  with  Company  F, 
Second  Battiilion  of  Engineers. 

July  24n  1901, — Assigned  to  duty  in  the  office  of  the  chief  engineer 
officer.  Division  of  the  Philippines,  in  connection  with  the  purchase 
and  issue  of  material  for  roads  and  bridges. 

September  4,  1901. — Transferred  from  Company  F  to  Company  H, 
Second  Battalion  of  Engineers. 

November  30,  1901,— in  charge  of  compiling  and  issuing  maps  of 
the  Philippines. 

June,  i50^.— Assistant  to  the  Board  of  officers  to  wnsider  and  report 
upon  the  subject  of  the  defense  of  the  impoi-tant  harbors  of  the  Phil- 
ippine  Islands. 
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RIVER   AND   HARBOR   IMPROVEMENTS. 

Appropriations, — ^The  funds  with  which  the  works  for  the  improve- 
ment of  rivers  and  harbors  were  prosecuted  during  the  last  fiscal  year 
were  derived  from  the  appropriations  made  by  the  sundry  civil  act, 
approved  March  3,  1901;  tne  river  and  harbor  act,  approved  June  13, 
1902;  the  sundry  civil  act,  approved  June  28.  1902,  and  from  such 
balances  of  former  appropriations  as  were  available. 

The  following  works  are  provided  for  by  permanent  appropriations: 
Iteraoving  sunken  vessels;  operating  and  care  of  dredge  boats  on  Upper 
Mississippi  River;  removing  obstructions  in  Mississippi  River;  gaug- 
ing waters  of  Lower  Mississippi  River  and  its  tributaries;  examina- 
tions and  surveys  at  South  rass,  Mississippi  River;  maintenance  of 
South  Pass  Channel,  Mississippi  River;  operating  snag  boats  on  Ohio 
River;  operating  and  care  of  canals,  etc. 

Stattis  of  works. — Statements  derived  from  the  reports  of  the  offi- 
cers in  charge  of  the  various  works,  and  given  herewith,  s.et  forth  the 
condition  of  each  improvement  and  the  extent  of  the  work  performed 
during  the  past  fiscal  year. 

Expenditures, — The  total  amount  actually  expended  under  the  direc- 
tion of  the  Chief  of  Engineers  in  connection  with  the  improvement 
of  rivers  and  harbors  during  the  fiscal  year  ending  June  30, 1902,  is  as 
follows: 

Rivers  and  harlwra  (general,  including  examinations,  survevs,  and 

contingencies) * $12,939,224.71 

Removing  sunken  vessels 27, 184. 58 

Operating  anag  and  dredge  boats  on  Upper  Mississippi  River 25, 000. 00 

Removing  obstructions  in  Mississippi  River 92, 639. 67 

Gauging  waters  of  Lower  Mississippi  River  and  its  tributaries 5, 885. 82 

Maintenance  of  South  Pass  channel,  Mississippi  River 99, 528. 27 

Operating  snag  boats  on  Ohio  River 43, 959. 61 

Operating  and  care  of  canals,  etc 1, 098, 560. 41 

Prevention  of  deposits  in  New  York  Harbor 69, 841. 28 

California  D«^bris  Commission 9, 703.  77 

Total 14, 411 ,  528. 12 

This  amount  does  not  include  the  following: 

1.  Expenditures  under  Mississippi  River  Commission $861 ,  579. 41 

2.  Expenditures  under  Missouri  Kiver  Commission  (including  Osage 

and  Gasconade  rivers) 28, 039.  75 

3.  Enlargement  of  Governors  Island,  New  York  Harbor 109, 499. 99 

Estimates, — The  following  estimates  are  submitted  by  the  Chief  of 
Engineers  for  the  fiscal  year  ending  June  30,  1904: 

■Under  continuing  contracts $18, 570,  339. 33 

Under  California  Debris  Commission 15, 000. 00 

Prevention  of  deposits  in  New  York  Harbor 120, 260. 00 

Enlargement  of  Governors  Island,  New  York  Harbor 400, 000. 00 

The  Mississippi  River  Commission  submits  an  estimate  amounting 
to  $2,560,000. 

With  the  understanding  that  the  river  and  harbor  act  approved 
June  13, 1902,  is  a  biennial  act  and  that  consideration  will  not  be  given 
to  appropriations,  except  in  case  of  continuing  contracts,  at  the  second 
session  of  the  Fiftv-seventh  Congress,  no  estimates  for  river  and  har- 
bor works  (general)  are  submitted  by  the  Chief  of  Engineers. 

Reports  rel'ative  to  imprmjement  of  rivers  and  harbm^s  by  municipali- 
ties^ private  coiporations^  or  individuals^  etc, — Section  13  of  the  river 
and  harbor  act  of  June  13,  1902,  provides,  inter  alia,  that — 
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The  Secretary  of  War  is  authoHzed  and  directed  to  ascertain,  bo  far  as  practicable, 
and  report  to  Congress,  all  cases  in  which  improvements  on  navigable  waters  of 
the  United  States  have  been  or  are  being  undertaken  by  municijjalities,  private  cor- 
porations, or  individuals,  either  alone  or  in  conjunction  with  the  Government,  and 
information  shall  be  furnished  in  such  report  relating  to  all  cases  of  improvement 
of  harbors  and  rivers  by  the  United  States  in  connection  with  which,  the  work  of 
improvement,  under  approved  projects,  has  included  or  will  include  inner  harbors,  or 
portions  of  rivers  or  inlets  witnin  shore  lines  or  corporate  city  limits,  or  channels 
adjacent  to  wharves. 

For  detail  reports  by  the  district  officers  on  this  subject  reference  is 
made  to  Appendix  AAA. 

Engineer  divulon^, — The  engineering  works  in  the  charge  of  this 
oflSce  are  arranged  in  nine  divisions,  and  officers  of  the  Corps  of  Engi- 
neers were  assigned  as  di\nsion  engineers  to  overlook  these  works,  as 
follows: 

West  of  the  Rock}^  Mountains:  Pacific  Division,  Col.  Jared  A.  Smith 
to  September  28,  1901,  and  Lieut.  Col.  D.  P.  Heap  since  that  date; 
Northern  ^Pacific  Division,  Lieut.  Col.  W.  H.  Heuer  since  September 
23,  1901.  East  of  the  BLocky  Mountains:  Northeast  Division,  Col. 
Chas.  R.  Suter;  Eastern  Division,  Col.  S.  M.  Mansfield;  Southeast 
Division,  Col.  Peter  C.  Hains;  Gulf  Division,  Lieut.  Col.  H.  M.  Adams; 
Western  Division,  Col.  Amos  Stickney;  Central  Division,  Lieut.  Col. 
Thos.  H.  Handhury  to  January  15,  1902,  and  Col.  G.  J.  Lvdecker 
since  that  date;  Northwest  Division,  Col.  S.  M.  Mansfield  to  July  24, 
1901,  and  Lieut.  Col.  ().  H.  Ernst  since  that  date. 

Prel iial nary  e.miiu nut Umi<  and  i<iirvf/yH, — The  river  and  harl)or  act 
approved  June  13,  1902,  provides  for  preliminary  examinations  and 
surveys  of  certain  localities,  and  the  duty  of  making  the  same  has 
been  assigned  to  Boards  of  Engineers,  and  officers  of  the  Coips  of 
Engineers  in  charge  of  the  various  engineering  districts.  Repoi'ts 
thereon  will  be  duly  submitted  when  received. 

ATLANTIC    COAST    AND    GULF    OF    MKXICO. 

IMPROVEMENT  OF  R1VER8  AND   HARBORS   IN   MAINE   EAST  OF  AND 

INCLUDING  IX)RTLAND  HARBOR. 

This  district  was  in  the  charge  of  Mai.  S.  W.  Koessler,  Corjxs  of 
Engineers,  having  under  his  immediate  orders  Capt.  Charles  W.  Kutz, 
Corps  of  Engineers,  to  Octol>er  31,  1901.  Division  Engineer,  Col. 
Chas.  R.  Suter,  Corps  of  Engineers. 

1.  Luhec  Cfuinnel^  Maine. — This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Campobello  Island,  Canada. 

Originally  the  channel  was  al)out  5  feet  in  depth  at  mean  low  tide 
and  2  feet  at  low  water  of  spring  tides,  the  mean  range  in  tide  being 
18.2  feet.  A  project  was  adopted  in  1879,  whi(*h,  as  subsequently 
modified,  provided  for  a  channel  275  feet  wide,  increasing  to  300  feet 
in  the  bends,  and  12  feet  deep  at  mean  low  tide.  This  project  was  com- 
pleted in  1890  practically  as  proposed.  The  present  project  was  adopted 
m  1894,  and  its  object  was  to  widen  the  existing  channel  to  a  least 
width  oif  500  feet,  at  an  estimated  cost  of  $150,000. 

The  expenditures  to  June  30,  1902,  amounted  to  $168,954.68  on  the 
old  project  and  $96,528.50  on  the  present  project.  At  that  date  the 
channel  had  been  widened  to  the  projected  width,  except  at  the  lower 
portion  of  the  channel,  where  a  strip  about  3,900  feet  long  and  about 
180  feet  in  average  width  remains  to  be  excavated  in  order  to  com- 
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plete  the  improvement.  It  is  proposed  to  complete  this  improvement 
under  the  appropriation  of  $53,0CM)  contained  in  the  river  and  harbor 
act  of  June  13,  1902. 

This  channel  is  an  international  one,  and  the  benefits  from  the  im- 
provements are  almost  entirely  general.  As  the  tidal  currents  are 
ver3'  strong  and  dense  fogs  prevau  a  large  part  of  the  time,  the  widen- 
ing of  the  channel  decreases  the  chq.nces  of  sti*anding  and  collision. 

The  conmierce  is  repoi'ted  as  follows: 


Tons. 

1896 52,300 

1897 53,400 

1898 87,000 


Tont. 

1899 126,700 

1900 76,800 

1901 165,000 


The  increased  tonnage  for  1901  is  due  to  a  remarkably  busy  season 
by  the  fishing  interests. 

July  1,  1901,  balance  unexpended f6;^9. 18 

Amount  appropriate<l  by  river  and  harbor  act  approved  June  13,  1902  . .    53, 000. 00 

53, 639. 18 
June  30,  1902,  amount  expended  during  fiscal  year 122. 36 

July  1,  1902,  balance  unexpendeii 53, 516. 82 

July  1,  T902,  outstanding  liabilities ^ 100.00 

July  1,  1902,  l)alance  available 53,416.82 

(See  Appendix  A  1.) 

^.  NarragaiKjuH  River ^  Maine. — The  navigable  portion  of  the  river 
is  7  miles  in  length.  The  town  of  MlUbridge  is  located  about  2  miles 
above  its  mouth,  and  the  lumber  town  of  Chorryfield  at  the  head  of 
navigation.     The  mean  i*ange  of  tide  is  11.3  feet. 

Before  improvement  the  river  was  obstructed  from  its  mouth  to 
Millbridge  by  a  bar  having  a  depth  of  6  feet  at  mean  low  tide  and 
less  than  4  feet  at  extreme  low  tide.  Between  Millbridge  and  Cherry- 
field  the  river  was  obstructed  by  bowlders  and  ledge. 

The  original  project  upon  which  the  first  appropriation  was  made  is 
set  forth  m  the  district  oflScer's  report  of  December  8,  1870,  and  pro- 
vided only  for  the  betterment  of  navigation  above  Millbridge  by  the 
removal  of  obstructions,  such  as  mill  waste,  sunken  bowlders,  and  the 
construction  of  an  iron  spindle  on  Half  Tide  Rock.  This  work  was 
completed  in  1874.  The  amount  expended  was  $22,000  and  the  result- 
ing improvement  is  said  to  have  been  of  great  benefit  to  navigation. 

The  improvement  of  the  river  below  Millbridge  was  provided  for 
by  project  submitted  in  1880.  Its  object  was  to  dredge  a  channel  200 
feet  wide  and  11  feet  deep  as  far  up  as  Long  Wharf,  and  9  feet  thence 
to  the  anchorage  known  as  Deep  Hole.  The  estimated  cost  was$50,000, 
and  appropriations  aggregating  this  amount  were  made  between  1886 
1899. 

The  amount  expended  on  the  latter  project  to  the  end  of  the  fiscal  year 
1902  was  $49,583.81;  but  the  project  was  not  completed  as  originally 
projected,  a  change  having  been  made  necessary  by  the  abandonment 
of  Long  Wharf  by  the  steamboat  company  and  the  erection  of  a  new 
wharf  farther  down  the  river.  This  change  of  location  of  the  steam- 
boat wharf  rendered  unnecessary  any  further  dredging  above  that 
point,  and  accordmgly  the  last  appropriation  was  expended  in  dredging 
in  front  of  the  wharf  and  between  that  point  and  the  deep  water  of 
ttie  bay.     In  obtaining  a  depth  of  11  feet  to  the  steamboat  wnarf  whei*e 
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it  is  now  located,  the  main  object  of  the  improvement  has  been  accom- 
plished. The  work  is  only  temporary;  the  material  excavated  was  a 
mixture  of  sawdust  and  mud  and  will  be  replaced  in  the  course  of  a  few 
years  by  a  new  deposit  of  the  same  material.     It  is  reported  that  the 

Sortion  of  the  river  in  front  of  the  wharf  has  already  shoaled  to  a 
epth  of  7  feet  at  mean  low  tide. 
The  commerce  for  the  last  eight  yeai*s  is  given  as  follows: 

Tons.  Toiu. 

1894 95,600  |  1898 26,147 

1895 54,750  i  1899 23,545 

1896 16,175  I  1900 35,825 

1897 41,500  ,  1901 41,934 

July  1,  1901,  balance  unexpended $416. 19 

Julv  1,  1902,  balance  unexpended 416. 19 

July  1,  1902,  outstanding  liabilities 50. 00 

July  1,  1902,  balance  available 366. 19 

(See  Appendix  A  2.) 

S,  Breakwater  from  Mi/uiit  Des^'rt  to  Pore  k pine  Island^  Bar  Harbor^ 
Me, — The  obiect  of  the  breakwater  is  to  protect  the  wharves  of  Bar 
Harbor  and  the  anchorage  in  front  of  the  town  from  the  heavy  seas 
of  southerly  gales. 

The  present  project  is  the  original  one  approved  June  14,  1889, 
modified  as  to  length  of  breakwater  by  the  revised  project  of  1893. 
It  provides  for  a  breakwater  of  riprap  "stone,  extending  from  Porcu- 
pine Island  a  distance  of  2,500  feet  in  a  westerly  direction  to  a  point 
al)out  600  feet  from  the  low-water  line  of  Mount  Desert  Island,  the 
estimated  cost  being  $420,200. 

The  expenditures  to  June  30,  1902,  were  $189,789.18,  by  which  date 
the  breakwater  had  been  raised  to  a  height  of  mean  high  tide  for  a 
distance  of  1,790  feet  from  Porcupine  Island.  The  width  on  top  is 
20  feet  and  the  side  slopes  are  such  as  the  rock  naturally  assumes.  It 
is  proposed  to  expend  future  appropriations  in  extending  the  break- 
water to  the  same  height  and  section  until  the  projected  length  is 
reached.  After  that  the  question  of  strengthening  the  sea  slope  and 
raising  the  breakwater  will  be  considered. 

The  beneficial  effects  resulting  from  the  portion  of  the  breakwater 
already  built  in  protecting  the  wharves  at  Bar  Harbor  and  the  anchor- 
age basin  are  appreciably  felt;  but  in  order  to  secure  the  desired 
protection  at  hign  water  of  spring  tides  it  will  probably  be  found 
necessary  to  i*aise  the  breakwater  to  a  height  of  about  6  feet  above 
mean  high  tide.     The  mean  mnge  in  tides  is  11.5  feet. 

The  benefits  to  navigation  are  general  in  providing  a  harbor  of 
ref  U4(e,  and  local  in  making  it  possible  for  boats  to  land  at  the  wharves 
at  all  times  with  safety.  The  only  convenient  method  of  transporta- 
tion to  and  from  Bar  Harbor  is  by  Vioat. 

No  operations  beyond  inspection  have  been  carried  on  during  the 
fiscal  vear. 

The  commerce  has  been  reported  as  follows: 

Tons. 

1898 22,175 

1 8m> 24 ,  39:^ 

1901 42,150 
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July  1,  1901,  balance  unexpended $291. 28 

June  30,  1902,  amount  expended  during  fiscal  year 80. 46 

July  1,  1902,  balance  unexpended 210. 82 

July  1 ,  1902,  outstanding  liabilities 50. 00 

July  1,  1902,  balance  available 160.82 

(See  Appendix  A3.) 

4.  Harbor  at  Sullivan  FaUs^  Maine, — Sullivan  River  has  a  length  of 
about  6  miles  and  is  the  outlet  of  a  large  bay.  About  midway  of  its 
length  a  point  of  land  projects  to  su^h  extent  as  to  reduce  the  width 
to  about  one-fourth  that  immediately  above  and  below,  and  at  this 
place  the  slope  and  velocitv  are  such  that  the  locality  is  termed  Sullivan 
Falls.  The  bottom  is  ledge,  the  higher  portions  forming  dangerous 
obstructions  to  navigation.  Hatchers  Rock,  about  mimvay  of  the 
narrow  channel  at  the  falls,  had  originally  only  about  6  inches  of  water 
over  it  at  mean  low  tide.     The  mean  range  in  tides  is  11.6  feet. 

Under  a  project  set  forth  in  report  of  the  district  engineer  dated 
December  10,  1870,  and  under  appropriations  based  thereon,  the  sum 
of  $35,000  was  expended  in  removing  three  old  piers,  in  excavating 
the  obstructing  ledges  at  the  falls  to  a  aepth  of  7  feet  at  mean  low  tide, 
and  in  replacing  spindles  on  two  rocks  near  the  mouth  of  the  river. 
This  work  was  completed  in  1875  and  was  of  material  benefit  to 
navigation. 

The  present  project  is  that  referred  to  in  the  river  and  harbor  act 
of  June  3,  1896,  as  the  "approved  project,"  and  published  in  House 
Ex.  Doc.  No.  84,  Fifty-first  Congress,  second  session,  and  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891,  page  619.  It 
provides  for  removing  Hatchers  Rock  and  two  other  points  of  ledge 
to  a  depth  of  10  feet  at  mean  low  tide,  at  an  estimated  cost  of  $35,0(K). 

The  expenditures  under  the  existing  project  to  June  30,  1902,  were 

,535.31,  and  the  operations  consisted  in  removing  the  entire  area  of 
Hatchers  Rock  and  a  part  of  the  outer  end  of  ledge  ''  C"  to  a  depth  of 
10  feet  at  mean  low  tide. 

The  improvement  not  only  increases  the  navigable  depth,  but  also, 
by  removing  the  cause  of  eddies  and  cross  currents,  has  added  to  the 
length  of  time  at  each  high  and  low  tide  during  which  vessels  may  pass 
through  the  rapids  with  safety. 

Vessels  can  not  use  the  channel  at  low  stages  except  when  the  tide 
is  slack.  This  occurs  after  the  tide  has  flowed  about  2  feet,  at  which 
time  vessels  drawing  11  feet  can  pass  through  safely. 

The  improvement  may  be  regarded  as  permanent. 

It  is  proposed  to  apply  the  additionsu  appropriation  of  June  13, 
1902,  in  removing  a  part  of  the  outer  end  of  ledge  "  C." 

The  commerce  for  the  last  six  years  has  been  as  follows: 


Tons. 

1896 51,290 

1897 50,790 

1898 41,700 


Tom. 

1899 42,125 

1900 35,926 

1901 49,125 


July  1,  1901,  balance  unexpended $464.69 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902  . .  5, 000. 00 

July  1,  1902,  balance  unexpended 5, 464. 69 

July  1,  1902.  outstanding  liabilities 50.00 

July  1,  1902,  balance  available 5,414.69 

(See  Appendix  A  4.) 
BNO  1902-' — 6 
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5.  Union  River^  Maine. — The  navigable  portion  of  the  river  extends 
from  the  head  of  Union  Bay  to  the  foot  of  the  falls  at  Ellsworth,  a 
distance  of  about  34  miles. 

Before  improvement  the  channel  was  obstructed  by  a  lar^e  deposit 
of  slabs,  edgings,  and  sawdust  near  Ellsworth,  which  practically  sus- 
pended navigation,  except  at  high  tide,  by  projecting  ledj^fes  in  the 
narrows  about  three- fourths  of  a  mile  below  the  wharves  at  Ellsworth, 
by  bowlders  at  several  points  along  the  channel,  and  by  a  broad,  flat 
bar  of  sawdust  and  mud  at  the  mouui. 

The  first  project  for  the  improvement  of  the  river  is  contained  in 
the  report  ot  the  district  officer,  dated  June  30,  1867,  and  provided  for 
erecting  beacons,  removing  sunken  ledges  and  bowlders,  and  dredging 
mill  waste  near  Ellsworth,  so  as  to  secure  a  depth  of  3  feet  at  mean 
low  tide,  this  being  the  available  depth  on  the  bar  at  the  mouth  of  the 
river.  This  improvement  was  completed  in  1873  with  an  expenditure 
of  $30,000. 

A  survey  was  made  in  1889  under  the  provisions  of  the  act  of  1888, 
and  a  new  project  was  submitted  with  a  view  to  obtaining  a  depth  of 
6  feet  at  mean  low  tide  from  the  wharves  at  Ellsworth  to  deep  water 
in  the  bay.  This  depth  was  to  be  obtained  by  dredging  mill  waste 
near  Ellsworth,  by  removal  of  ledge  in  the  Narrows,  and  by  dredging 
across  the  bar  at  the  mouth  of  the  river.  To  maintain  the  improved 
depth  at  the  latter  point,  the  same  project  provided  for  the  construction 
of  a  training  wall  to  concentrate  the  ebb  flow  in  the  channel.  The  pres- 
ent authorized  project  is  that  de^scribed  above  with  the  tiaining  wall 
omitted,  and  is  published  on  page  461,  Part  I,  Annual  Report  of  the 
Chief  of  Engineers  for  1890. 

The  acrt  or  June  3,  1896,  appropriated  $15,000  for  beginning  the 
improvement.  This  sum  was  expended  in  excavating  to  a  depth  of 
about  6  feet  over  a  section  of  river  about  3,000  feet  long  in  the  vicinity 
of  the  Narrows,  and  in  carrying  a  single  cut  of  the  dredge  to  the  same 
depth  as  far  up  as  the  whan-es,  to  afford  immediate  relief  to  naviga- 
tion. This  single  cut  was  partly  filled  with  new  deposit  by  the  next 
freshet. 

By  the  act  of  March  3,  1899,  the  sum  of  $15,000  was  appropriated 
and  a  contract  was  authorized  for  completing  the  improvement  at  an 
additional  cost  of  $115,000. 

Changes  having  occurred  sinc«  the  making  of  the  surve^^  upon  which 
the  project  was  based,  a  new  survey  was  made  in  May,  1899,  and  a 
project  for  securing  the  completion  of  the  improvement,  with  such 
changes  in  quantities  as  were  shown  to  be  necessary  by  the  survey, 
was  approved  by  the  Secretary  of  War  June  28,  1899. 

A  conti-act  for  the  entire  work  was  made  October  16,  1899,  and  is 
still  in  progress.  The  working  season  is  short,  beginning  after  the 
spring  freshets  in  May  and  ending  with  the  appearance  of  ice  in  Novem- 
ber or  December. 

The  amount  expended  upon  this  project  to  June  30,  1902,  was 
$106,441.69. 

The  status  of  the  work  at  that  time  was  as  follows:  The  channel 
across  the  bar  at  the  mouth  had  been  excavated  to  a  depth  of  6  feet, 
with  a  width  of  200  feet  for  a  distance  of  600  feet,  and  a  width  of  120 
feet  for  a  further  distance  of  3,2(K)  feet.  The  ledge  work  at  the  Nar- 
rows had  been  about  80  per  cent  completed,  and  the  excavation  of  mill 
waste  in  vicinity  of  Ellsworth  was  in  progress. 
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The  material  removed  to  June  30,  1902,  under  the  present  project 
was: 

Mill  waste,  slabs,  etc.,  108,574  cubic  yards  during  the  year  and 
164,500  cubic  3'^ards  under  the  contract. 

Hardpan  and  bowlders,  6,975  cubic  yards  during  fiscal  year,  7,644 
cubic  yards  under  the  contract. 

Ledge,  5,420  cubic  yards  during  the  year,  6,400  cubic  yards  under 
the  contract. 

Sawdust  and  mud  at  mouth  of  river,  26,755  cubic  yards  during  the 
year,  75,360  cubic  yards  under  the  contract. 

Except  in  the  Narrows  and  for  a  short  distance  above  and  below  the 
increased  depth  obtained  by  the  improvement  has  not  been  permanent. 
The  bar  at  tne  mouth  has  shoaled  at  one  point  from  6  to  3  feet  at  moan 
low  tide,  and  the  channel  excavated  through  the  deposit  of  mill  waste 
just  below  the  wharves  at  Ellsworth  was  so  filled  m  by  new  deposits 
during  the  spring  freshet  of  1902  as  to  practically  reduce  the  channel 
to  the  same  conditions  as  to  depth  as  existed  prior  to  the  beginning  of 
the  improvement. 

It  is  proposed  to  expend  the  balance  of  the  available  funds  in  com- 
pleting the  ledge  work  in  the  Narrows,  and  completing  as  nearly  as 
possible  the  drcSging  in  the  vicinity  of  the  wharves  ana  between  the 
wharves  and  the  Narrows. 

The  mean  range  in  tide  is  11.5  feet. 

The  commerce  for  the  last  six  years  is  as  follows: 


Tons. 

1896 54,000 

1897 57,685 

1898 50,462 


Tons. 

1899 49,800 

1900 42,580 

1901 37,749 


The  falling  off  has  been  principally  in  lumber  and  wood  products. 

July  1, 1901,  balance  unexpended $116,232.83 

June  30,  1902,  amount  expended  during  fiscal  year 77, 674. 52 

July  1,  1902,  balance  unexpended 38, 558. 31 

July  1, 1902,  outstanding  liabilities 9,604.67 

July  1,  1902,  balance  available 28,953.64 


July  1,  1902,  amount  covered  by  uncompleted  contracts 26, 351.  70 

(See  Appendix  A  5.) 

6.  Bagaduce  Hwer^  Maine, — This  is  a  small  stream  that  empties  into 
Penobscot  Bay  at  Castine,  Me.  The  upper  part  of  the  river  divides 
into  two  branches,  one  called  Northern  Bay  and  the  other  South  Bay. 
Northern  Bay,  near  South  Penobscot,  is  a  shoal  sheet  of  water  of  about 
700  acres  area,  the  bottom  of  which  for  the  greater  part  is  bare  at  low 
tide.  Before  improvement  there  was  a  narrow  channel  from  Bridges 
Point  to  Bowden's  wharf,  which  had  a  depth  of  less  than  2  feet  and  was 
obstructed  by  ledges  and  bowlders  near  Winslows  Island.  The  South 
Bay  is  obstructed  by  ledges  at  Johnsons  Narrows.  Mean  rise  and  fall 
of  tide,  9. 8  feet. 

The  approved  project  is  understood  to  be  that  published  in  House 
Ex.  Doc.  No.  157,  Fiftieth  Congress,  first  session,  and  at  page  398  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1888.  Its  object  is 
to  secure  a  channel  100  feet  wide  and  6  leet  deep  at  mean  low  tide  from 
Bridges  Point,  Northern  Bay,  to  Bowden's  wharf,  at  an  estimated  cost 
of  $45,000.    The  same  project  provides  for  removing  a  small  quantity 
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of  rock  in  the  channel  at  Johnsons  Narrows,  at  an  estimated  cost  of 
f  1,875.     All  work  done  has  been  in  accordance  with  this  project. 

The  expenditures  to  June  30,  1902,  were  124,652.19.  At  that  date 
there  haa  been  obtained  by*  dredging  and  by  the  removal  of  rocks  and 
bowlders,  mainly  at  Winslows  Island,  which  was  the  shoalest  place,  a 
channel  40  feet  wide  and  about  2  feet  deep  at  mean  low  tide.  No 
operations  were  carried  on  during  the  paj^t  year. 

Navigation  has  not  been  appreciably  benefited  by  the  improvement. 
The  improvement  is  of  doubtiul  public  benefit. 

It  is  proposed  to  apply  the  appropriation  of  June  13,  1902,  in  con- 
tinuing the  removal  of  bowlders  at  Winslows  Island  and  in  dredging. 

The  commerce  for  the  last  eight  years  is  given  as  follows: 


Tons. 

1894 67,850 

1895 85,900 

1896 78,050 

1897 86,600 


Tons. 

1898 79,965 

1899 89,500 

1900 86,000 

1901 95,900 


Probably  the  greater  part  of  this  pertains  to  Castine,  at  the  mouth 
of  the  river.     The  increase  has  been  chiefly  in  lumber  and  cooperage. 

July  1,  1901,  balance  unexpended $347.81 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .      3, 000. 00 

July  1,  1902,  balance  unexpended 3, 347. 81 

July  1,  1902,  outstanding  liabilities 100. 00 

July  1,  1902,  balance  available 3,247.81 

(See  Appendix  A  6.) 

7.  Petiobiicot  River ^  JMain^, — Except  the  dredging  of  a  sawdust  bar 
opposite  High  Head,  near  Bucksport,  Me.,  the  improvements  have 
been  confined  to  a  stretch  of  about  3i  miles  of  the  river  at  and  below 
Bangor.  Before  improvement  this  part  of  the  river  was  obstructed 
by  ledge,  bowlders,  and  mill  waste  to  such  extent  as  to  afford  a  safe 
available  depth  of  only  about  6  feet  at  extreme  low  tide.  The  mean 
range  in  tides  is  13.1  feet. 

The  original  project  is  given  in  the  district  oflScer's  report  of 
August,  1870,  and  was  approved  August  22,  1870.  Its  object  was  to 
obtain,  by  dredging  and  by  removing  obstructing  ledges  and  bowlders 
over  3i  miles  or  river  at  and  below  Bangor,  an  unoMtructed  channel 
having  a  width  of  150  feet  and  a  depth  of  12  feet  at  the  lowest  tides. 
There  was  expended  prior  to  the  adoption  of  the  present  project 
1198,300. 

The  present  project  is  an  extension  and  modification  of  that  of  1870. 
It  is  based  on  a  survey  ordered  by  the  act  of  September  19, 1890,  and 
its  object  is  to  secure  a  channel  depth  of  11  feet  at  extreme  low  tide 
for  a  width  of  360  feet  in  Bangor  Harbor;  to  widen,  straighten,  and 
deepen  the  channel  near  Crosbvs  Narrows  and  Stem's  mill  to  a  depth 
of  12  feet  at  extreme  low  tide;  and  to  secure  a  depth  of  22  feet  at 
me^n  low  tide  between  Bucksport  and  Winterport,  at  an  estimated 
cast  of  $440,000. 

In  1899  the  project  was  extended  to  include  certain  work  at  Bangor 
Harbor,  estimated  to  cost  $28,0(>0. 

The  ex])enditures  under  the  existing  modified  and  enlarged  project 
to  June  30,  1902,  amounted  to  $169,327.13,  and  the  object  of  the  gen- 
eral project  has  been  virtually  accomplished. 

The  available  depths  are  as  follows:  Bangor  Harbor,  14  feet  at 
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mean  low  tide,  or  11  feet  at  extreme  low  tide;  at  Stern's  mill  and 
Crosbys  Narrows,  16  feet  at  mean  low  tide,  or  12  feet  at  extreme  low 
tide.  The  shoal  at  Frankfort  flats  was  dredged  to  22  feet  at  mean  low 
water  and,  so  far  as  known,  has  given  no  trouble  since.  The  shoal  at 
High  Head  above  Bueksport  was  dredged  to  the  same  depth,  but  after- 
wards shoaled  up  to  a  certain  extent  and  subsequently  deepened  again 
by  the  natural  scour  of  the  river.  Examination  made  since  the  dredg- 
ing was  done  shows  that  the  depths  on  the  bar  vary  and  that  no 
material  benefit  has  been  obtained  by  dred^ng. 

In  view  of  the  shifting  character  of  this  bar,  the  utter  failure  to 
obtain  a  permanent  improvement  by  dredging,  and  the  fact  that  it  is 
not  in  any  way  a  dangerous  obstruction  to  navigation,  no  further  work 
is  recommended  upon  it  at  this  time. 

In  the  act  of  March  3,  1899,  Congress  adopted  a  project  for  further 
local  improvement  in  Bangor  Harlx^r,  the  object  being  to  remove  the 
ledge  in  front  of  the  Boston  and  Bangor  Steamboat  Company's  wharf 
to  a  depth  of  11  feet  at  extreme  low  tide,  and  to  deepen  the  basin  of 
the  Kenduskeag  stream  at  its  junction  with  the  Penobscot  River.  As 
approved  by  tne  Secretary  of  War,  May,  1899,  the  detailed  plan  of 
improvement  of  the  Kenauskeag  River,  under  the  general  project 
adopted  by  the  act  of  March  3,  1899,  contemplated  dredging  tnrough 
both  di*aws  of  the  railroad  bridge,  and  within  the  basin  between  tne 
lower  bridge  and  the  post-office  bridge,  so  as  to  obtain  a  uniform  depth 
of  about  2  feet  below  mean  low  water  to  within  30  feet  of  the  wharf. 

The  contract  for  both  improvements  was  in  force  at  the  beginning 
of  the  past  year,  and  was  completed  during  the  year  by  the  removal 
of  2,225  cubic  yards  of  ledge  in  front  of  the  Boston  and  Bangor  Steam- 
boat Company's  wharf  and  15  cubic  yards  of  bowlders  and  27,428  cubic 
yards  of  gravel  and  sand  from  the  basin  of  the  Kenduskeag  stream. 
The  improvement  at  the  Boston  and  Bangor  Steamboat  wharf  is  per- 
manent; that  in  the  mouth  of  the  Kenduskeag  not  so.  The  deptn  it 
was  expected  to  obtain  in  the  latter  was  2  feet  below  mean  low  water, 
but  the  available  depth  secured  is  in  fact  less  than  this  on  account  of 
bowlders  brought  in  by  freshets  and  scattered  over  the  basin. 

When  the  ice  began  to  move  out  in  the  latter  part  of  March,  1902, 
an  ice  gorge  was  formed  above  the  head  of  the  Narrows,  which,  with 
an  auxiliary  gorge  higher  up  in  the  vicinity  of  High  Head  at  the  lower 
part  of  the  city,  caused  the  water  in  Bangor  Hartor  to  reach  the  high- 
est level  known  since  1856,  flooding  the  railroad  station  and  tracks  of 
the  Maine  Central  Railroad,  all  the  wharves,  and  all  the  business  streets 
and  basements  adjacent  to  the  basin  of  the  Kenduskeag  stream.  From 
an  observation  made  after  the  freshet  by  the  engineer  department  of 
the  Maine  Central  Railroad,  it  was  estimated  that  the  height  of  the 
flood  was  approximately  25  feet  above  mean  low  water  or  12  feet  above 
mean  high  tide.  Dunng  the  same  freshet  one  span  of  the  wagon 
bridge  and  the  middle  pier  and  two  adjacent  spans  of  the  Maine  Central 
Railroad  bridge  were  carried  away. 

The  commerce  of  the  river  for  the  last  eight  years  is  given  as  fol- 
lows: 


Tons. 

1894 750,313 

1805 617,859 

1896 715,911 

1897 790,698 


Tons. 


1898 639,671 

1899 658,632 

1900 917,835 

1901 708,012 
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July  1, 1901,  balance  unexpended $19, 447. 50 

Jiiue  3S0, 1902,  amount  expended  during  fiscal  year 10, 774. 63 

July  1,1902,  balance  unexpended 8,672.87 

July  1, 1902,  outstanding  liabilities 40.00 

July  1, 1902,  balance  available 8,632.87 

(See  Appendix  A  7.) 

8.  Buckyport  IIarhat\  Maine, — ^The  mean  range  in  tide  is  10.6  feet. 
Before  improvement  the  bed  of  the  river  on  the  east  side  in  front  of 
the  wharves  of  Bucksport  was  obstructed  by  a  deposit  of  sawdust  and 
mud,  having  a  minimum  depth  of  about  4  feet  at  mean  low  tide. 

Under  appropriations  aggregating  $16,500,  this  obstructing  shoal, 
locally  known  as  the  Middle  Ground,  was  dredged  between  1876  and 
1878  under  the  general  project  for  improving  renobscot  River,  to  a 
depth  of  12  feet  at  mean  low  tide  over  that  portion  of  its  area  lying 
immediately  in  front  of  the  wharv^es,  and  to  a  depth  of  8  feet  over  the 
remainder. 

The  existing  project  is  based  upon  a  report  of  a  survey  printed  in 
House  Doc.  No.  275,  Fifty-sixth  Congress,  first  session,  and  reprinted 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1103, 
and  was  adopted  by  the  act  of  June  18, 1902.  It  provides  for  removing 
the  Middle  Ground,  which  has  again  shoaled,  to  a  depth  of  16  feet  at 
mean  low  tide,  at  an  estimated  cost  of  $20^000. 

No  work  has  yet  been  done  on  the  existmg  project. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $20, 000. 00 
July  1,  1902,  balance  unexpended 20,000.00 

(See  Appendix  A  8.) 

9.  Camden  Harbor^  Maine. — The  mean  range  in  tide  is  9.7  feet. 
Before  improvement  navigation  was  impeded  by  shoal  water,  there 
being  a  depth  of  about  6  feet  in  the  outer  harbor  at  the  steamboat 
landmg  ana  less  than  1  foot  in  the  inner  harbor,  where  most  of  the 
wharves  are  located. 

The  first  project  is  contained  in  the  district  olEcer's  report  of  De- 
cember 17,  1872,  and  provided  for  dredging  two  channels,  one  1,500 
feet  long,  100  feet  wiae,  and  7  feet  deep  at  mean  low  water  on  the 
easterlv  side  of  the  harbor,  the  other  1,400  feet  long,  100  feet  wide, 
and  7  leet  deep  at  mean  low  water.  This  improvement  was  completed 
in  1875,  under  appropriations  aggregating  feo,000  made  by  acts  of 
1873,  1874,  and  1875. 

The  harbor  was  again  surveyed  and  a  new  project  submitted  in  1887, 
under  the  provisions  of  the  river  and  harbor  act  of  1886.  This  project 
provided  for  dredging  at  the  entrance  to  the  harbor  to  a  depth  of  12 
feet  at  mean  low  tide;  to  dredging  a  channel  on  each  sideof  tne  harbor 
and  approaches  to  the  same  to  a  depth  of  10  feet;  to  dredging  small 
channels  along  the  wharves  at  the  extreme  upper  end  of  the  harbor  to 
5  feet,  and,  after  completion  of  the  above,  to  dredging  the  Middle 
Ground  of  the  harbor  to  the  same  depths  as  the  adjacent  channels. 
The  project  was  completed  in  1897  witn  an  expenditure  of  $44,940.79. 

The  total  expenditures  to  June  30,  1902,  were  174,940.79. 

There  is  one  small  stream  emptjung  into  the  harbor  at  the  extreme 
upper  end,  but  it  is  not  a  silt-bearing  stream,  and  it  is  believed  that 
the  improved  depths  have  remained  pi-actically  permanent. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  8, 1899, 
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a  new  survey  was  made  in  the  vicinity  of  the  Boston  and  Bangor 
Steamboat  Company- s  wharf  in  the  outer  harbor  and  a  project  sub- 
mitted for  increasing  the  depths  in  this  vicinity  to  14  feet  at  mean  and 
11  feet  at  extreme  low  water,  so  as  to  accommodate  the  boats  of  this 
line  which  have  had  difficulty  in  reaching  their  wharves  at  extreme  low 
run  of  tides.  The  cost  was  estimated  at  $7,400.  This  project  is  pub- 
lished as  House  Doe.  No.  263,  Fifty-sixth  Congress,  first  session,  and 
reprinted  atpage  1111  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1900.  Tne  appropriation  of  f7,400  contained  in  the  river  and 
harbor  act  approved  June  13,  1902,  will  be  expended  in  completing 
this  improvement. 

July  1,  1901,  balance  unexpended $59. 21 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .      7, 400. 00 

July  1,  1902,  balance  unexpended 7, 459. 21 

(See  Appendix  A  9.) 

10.  JRocMuiid  Harbor^  Maine,  — The  wharves  are  located  on  the  shores 
of  three  coves  formed  by  two  projecting  points  of  land  on  the  western 
side  of  the  harbor,  known  as  Crocketts  Point  and  Atlantic  Point. 
The  general  direction  of  the  wharf  frontage  is  north  and  south  and 
the  length  of  frontage  is  about  800  feet.  The  unimproved  depths  in 
front  of  the  wharves  deepened  very  slowly,  so  that  all  the  wnarves 
except  those  at  the  end  of  Crocketts  Point  and  Atlantic  Point  extended 
only  a  short  distance  beyond  the  low-water  contour,  a  high  mean  range 
in  tide,  which  at  this  point  is  9.6  feet,  being  relied  upon  to  give  access 
to  moderate  and  light  draft  vessels  at  high  tides.  The  entrance  to  the 
harbor  from  the  east  has  a  width  of  about  9,000  feet. 

Before  improvement  the  anchorage  in  front  of  the  wharves,  vessels 
lying  at  the  wharves,  and  the  wharves  themselves  were  endangered  by 
heavy  seas  during  easterly  gales. 

The  first  improvement  undertaken  was  to  render  it  a  safe  harbor  of 
refuge  for  coastwise  shipping  and  incidentally  also  to  protect  the 
wharves  as  far  as  possible  from  heavy  seas.  To  accomplish  this  a  proj- 
ect was  adopted  in  1881  in  which  two  breakwaters  were  contemplated, 
one  extending  south  from  Jamesons  Point,  the  other  a  detached 
breakwater  nearer  to  and  opposite  the  principal  wharves  in  the  town, 
both  to  be  raised  in  the  first  instance  to  the  level  of  mean  tide,  but 
with  the  expectation  that  a  further  raising  would  be  necessary  as 
experience  might  dictate. 

In  1886  this  project  was  amended  so  as  to  mise  the  height  of  the 
breakwater  at  Jamesons  Point  to  the  level  of  mean  high  tide.  In 
1890  it  was  again  amended  so  as  to  eliminate  the  detached  breakwater 
and  to  provide  for  extending  farther  south  than  was  first  contemplated 
the  breakwater  at  Jamesons  Point. 

By  the  act  of  June  3,  1896,  Congress  adopted  a  project  for  dredg- 
ing the  inner  harbor  in  the  vicinity  of  the  wharves  to  depths  ranging 
from  4  feet  to  13  feet  at  mean  low  tide,  and  for  removing  two  danger- 
ous ledges,  one  occupying  a  central  position  in  the  harbor,  which  was 
to  be  cut  down  to  the  depth  of  22  feet  at  mean  low  tide.  The  other, 
less  centrally  located,  was  to  be  removed  to  a  depth  of  14  feet.  The 
estimated  cost  was  $403,000.  By  the  same  act  this  project  was  com- 
bined with  that  for  the  breakwater  as  one  project,  and  authority  was 
given  for  completing  the  whole  under  the  continuous-contract  system 
at  an  estimated  expenditure  of  f  1,036,000. 
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The  dredging  was  finished  in  May,  1901;  the  removal  of  ledge  in 
the  fall  of  1901.  The  breakwater  was  also  completed  to  the  height  and 
slopes  contemplated  before  the  close  of  the  same  season.  The  work 
for  the  past  fiscal  year  under  these  contracts  consisted  in  the  removal 
of  3,620  cubic  yards  of  ledge  and  in  the  placing  of  11,757  tons  of  stone 
on  the  breakwater.  The  total  quantities  in  the  above  project  were: 
Material  dredged  from  harbor,  487,567  cubic  yards;  ledge  removed, 
30,180  cubic  yards;  stone  placed  in  breakwater,  37,888  tons. 

The  displacement  of  a  number  of  the  heavy  stones  between  high  and 
low  water  on  the  exposed  side  of  the  breakwater  during  the  gales  of 
the  winter  of  1900-1901  indicated  the  necessity  of  further  strengthen- 
ing of  the  sea  slope  of  the  breakwater  by  the  addition  of  more  heavy 
stones.  A  project  for  this  additional  work  was  approved  and  a  con- 
tract entered  into  for  doing  the  work.  This  cx)ntract  was  completed 
June  30,  1902.  The  amount  of  stone  placed  under  this  contract  was 
32,656  tons,  making  a  total  of  768,774  tons  in  the  breakwater. 

The  total  expenditures  on  the  improvements  in  the  harbor  to  June  30, 
1902,  were  ^80,093.41. 

The  benefits  resulting  from  these  improvements  are  considerable. 
The  breakwater  has  aflforded  a  safe  and  extensive  anchorage  and  har- 
bor of  refuge.  The  excavation  of  ledges  has  increased  the  available 
anchorage  area  and  has  removed  dangerous  obstructions  to  boats  in 
motion,  and  the  dredging  will  aflford  access  to  the  wharves  by  vessels 
of  greater  draft  when  the  wharves  are  built  out  to  the  harbor  line. 

In  dredging  in  the  upper  portion  of  the  harbor  near  Crocketts  Point 
several  places  of  ledges  were  uncovered.  The  question  is  now  being 
considered  whether  the  needs  of  navigation  will  not  l>e  sufficiently 
improved  by  marking  them  by  one  of  the  usual  aids  to  navigation,  or 
whether  their  removal  will  be  necessary.  Should  the  latter  course  be 
decided  upon,  the  balance  of  funds  available  under  previous  appro- 
priations will  be  sufficient  to  do  the  work. 

The  commerce  for  the  last  eight  years  is  given  as  follows: 


Tons. 

1894 509,853 

1895 615,830 

1896 580,295 

1897 594,992 


Tons. 

1898 579,300 

1899 755,649 

1900 553,000 

1901 522,175 


July  1,  1901.  balance  unexpended $162,604.59 

June  30,  1902,  amount  expended  during  fiscal  year 117, 198. 00 

July  1,  1902,  balance  unexpended 45, 406. 59 

July  1,  1902,  outstanding  liabilities 9,224.68 

July  1,  1902,  balance  available 36,181.91 

(See  Appendix  A  10.) 

11.  Carvers  Harbor ^  Vindlhaven^  Me. — The  object  of  the  improve- 
ment is  to  secure  a  better  anchorage  than  the  harbor  affordea  in  its 
natural  state.  Before  improvement  the  anchorage  area  was  limited  as 
to  area  and  depth,  there  being  less  than  8  feet  at  mean  low  tide  over 
the  most  of  it. 

The  project  of  improvement,  as  approved  by  the  Secretary  of  War 
May  11,  1897,  provides  for  dredging  the  inner  harbor  to  a  depth  of  16 
feet  at  mean  low  tide  over  an  area  about  23  acres  in  extent  and  at  an 
estimated  cost  of  $64,000. 

The  expenditures  to  June  30,  1902,  were  $24,211.69.     With  this 
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sum  about  14  acres  of  the  proposed  area  of  23  acres  to  b©  dredged  had 
been  completed  and  about  50  per  cent  of  the  total  estimated  amount  of 
material  had  been  removed. 

Toward  the  close  of  the  last  contract  two  points  of  ledge,  project- 
ing about  3  feet  above  the  plane  of  dredging,  were  uncovered,  sug- 
gesting the  probability  that  other  and  higher  ledges  might  crop  out 
as  the  work  is  carried  farther  up  into  the  harbor.  To  ascertain  if 
such  is  the  case,  a  careful  sounding  with  an  iron  rod  will  be  made  over 
the  unfinished  work  before  beginning  work  under  a  new  appropriation 
with  a  view  of  modifying  the  limiting  lines  of  the  proposea  anchorage 
area  so  as  to  include  within  them  only  such  ground  as  can  be  dredged 
to  the  full  depth  of  16  feet. 

No  operations  beyond  inspection  have  been  carried  on  during  the 
fiscal  jear.  It  is  proposed  to  expend  the  appropriation  of  f  20,000 
contamed  in  the  act  of  June  13,  1902,  in  contmumg  the  dredging  as 
far  up  the  harbor  as  the  funds  will  allow. 

The  improvement  will  be  fairly  permanent  and  will  be  a  benefit  to 
navigation  in  aflfording  a  harbor  of  refuge  and  increased  facilities  for 
reaching  the  wharf. 

The  mean  range  in  tides  is  9.3  feet. 

The  conmierce  for  the  last  six  years  is  given  as  follows: 


Tons. 

1896 63,078 

1897 63,074 

1898 60,000 


Tons. 


1899 63,390 

1900 64,600 

1901 78,300 

July  1,  1901,  balance  unexpended $788.86 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902  . .    20, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


20, 788. 86 
.66 


July  1,  1902,  balance  unexpended 20,788.31 

July  1,  1902,  outstanding  liabilities 150.00 

July  1,  1902,  balance  available 20,638.31 

(See  Appendix  A  11.) 

12.  Georges  River ^  Maine. — This  river  is  a  tidal  estuary  with  a 
mean  rise  and  ifall  of  the  tide  of  10  feet.  The  head  of  navigation  is 
Thomaston,  Me. 

The  navigable  depth  is  full  3i  fathoms  to  a  point  about  1  mile  from 
Thomaston,  but  from  this  point  to  the  head  ox  navigation  the  channel 
before  improvement  was  narrow,  with  a  short  bena  at  one  point,  and 
with  a  least  depth  of  about  11  feet  at  mean  low  tide. 

By  act  of  June  3,  1896,  C!ongress  adopted  a  project  for  dredging  to 
16  feet  at  mean  low  tide,  and  to  widths  as  follows:  As  far  up  as  the 
bend,  160  feet;  in  the  bend,  220  feet;  beyond  the  bend,  125  feet,  nar- 
rowing to  90  feet  at  the  upper  end. 

The  expenditures  to  June  30, 1902,  were  f  19,787. 94,  at  which  date 
a  channel  had  been  dredged  to  full  projected  width  and  depth  except 
at  the  extreme  upper  end,  where  there  remains  to  be  excavated  a 
section  of  the  channel  900  feet  long  by  90  feet  wide  to  complete  the 
improvement.  This  work  will  be  completed  by  an  appropriation  of 
^,000  in  the  river  and  harbor  act  approved  June  13, 1902. 

Gradual  shoaling  of  the  proposed  channel  by  material  brought  down 
by  freshets  may  be  expected,  out  the  process  will  be  slow  and  a  depth 
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sufficient  to  accommodate  the  traffic  will  probably  be  maintained  for  a 
number  of  years. 

The  depth  of  the  dredged  channel  is  such  that  the  vessels  using  it 
could  be  towed  out  at  any  stage  of  the  tide,  but,  as  the  business  does 
not  seem  to  warrant  the  maintenance  of  a  tug  boat,  they  have  to  wait 
until  near  high  water  and  a  favorable  wind  in  order  to  go  out  or  in 
under  sail  with  safety. 

The  commerce  for  the  last  six  years  is  given  as  follows: 

Tons.   I  Tons. 


189G 45,375 

1897 64,250 

1898 59,000 


1899 60,000 

1900 29,225 

1901 60,000 


July  1,  1901,  balance  unexpended $212.62 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .      6, 000. 00 

6, 212. 62 
June  30,  1902,  amount  expended  during  fiscal  year .56 

July  1,  1902,  balance  unexpended 6,212.06 

July  1,  1902,  outstanding  liabilities 100.00 

July  1,  1902,  balance  available  .  1 6,112.06 

(See  Appendix  A  12.) 

13.  Kennebec  River ^  Maine. — Before  improvement  the  main  chan- 
nel of  the  river  between  the  foot  of  Swan  Island  and  Gardiner  was 
obstructed  by  shoals  near  Beef  Rock,  with  only  10  feet  of  water  at 
mean  low  tide,  by  dangerous  sunken  ledges  in  Lovejoy  Narrows,  by 
a  shoal  below  South  Gardiner  with  only  8  feet  on  it  at  mean  low 
tide,  and  by  a  ledge  at  Nehumkeg  Island.  The  steamboat  channel  to 
the  west  of  Swan  Island  (at  Hatchs  Rock)  was  obstructed  by  a  shoal 
over  which  there  was  only  7i  feet  of  water,  and  the  channel  between 
Gardiner  and  Augusta,  a  distance  of  6i  miles,  was  obstructed  by 
shoals  which  gave  a  navigable  depth  of  only  3i  feet  in  low  summer 
tides. 

Appropriations  for  minor  improvements  were  made  at  various  times 
between  1827  and  1852. 

In  1866  a  project  was  begun  for  improving  the  upper  part  of  the 
river  with  a  \dew  to  obtaining  a  channel  7  feet  deep  and  100  feet  wide 
at  low  water.  This  project,  with  modifications,  was  completed  in  1877 
and  resulted  in  obtaining  a  channel  10  feet  deep  at  mean  low  tide  and 
not  less  than  100  feet  wide  in  its  lowest  summer  stages  as  far  up  as 
Gardiner,  and  a  depth  of  6i  feet  at  low  tide  and  width  of  100  feet  from 
Gardiner  to  Augusta. 

The  channel  west  of  Swan  Island,  being  obstructed  b}^  shoal  water 
(8i  feet  at  mean  low  tide)  and  a  too  narrow  channel  at  the  head  of  the 
island,  by  shoal  water  at  Hatchs  Rock,  below  Richmond,  and  by  a  very 
narrow  channel  30  feet  wide  at  the  foot  of  the  island,  was  improved  by 
dredging  in  1881-1883,  so  as  to  give  a  channel  175  feet  wide  and  11  feet 
deep  at  the  foot  of  the  island  and  a  channel  of  about  80  feet  wide  and  10 
feet  depth  at  Hatchs  Rock  and  the  head  of  the  island. 

The  river  and  harbor  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  embracing  dredging,  rock  excavation,  and  contraction  works 
was  submitted  for  the  f i^tlier  improvement  of  the  river.    In  1892  this 
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i)roject  was  revised  to  secure  depths  as  follows:  thirteen  feet  at  mean 
ow  tide  as  far  up  as  Sands  Island;  12  feet  thence  to  Hinckleys  Shoal, 
above  Gardiner;  and  10  feet  thence  to  Augusta,  at  an  estimated  cost  of 
$388,500.  This  project  was  approved  August  19,  1892,  and  was  com- 
pleted in  1898. 

The  total  expenditures  upon  the  river  to  June  30,  1902,  upon  the 
projects  above  enumerated  were  $473,273.47. 

The  improved  channel  obtained  under  the  above  projects  has  suf- 
fered some  loss  of  available  depth  by  the  deposits  brought  down  by 
freshets.  This  shoaling  has  been  most  marked  in  the  stretch  of  6^ 
miles  of  river  between  Gardiner  and  Augusta,  the  further  improve- 
ment of  which  is  provided  for  by  the  river  and  harbor  act  approved 
June  13,  1902,  which  appropriated  $40,000  and  authorized  a  continu- 
ous contract  for  the  completion  of  the  project.  The  last  project  is 
published  in  House  Doc.  No.  262,  Fifty -sixtn  Congress,  first  session, 
and  at  paee  1121  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1900,  and  proposes  a  widening  of  the  channel  from  Gardiner  to 
Augusta  to  125  feet  and  a  cleaning  out  of  the  old  dredged  channel  and 
its  further  deepening  to  16  feet  at  mean  high  water,  or  11  feet  at  mean 
low  water. 

The  spring  freshet  of  1902  was  of  more  than  average  height  and 
duration,  and  caused  injurious  shoaling  in  the  main  channel  on  the 
east  of  Swan  Island,  at  Beef  Rock  Shoal,  and  in  the  west  channel  at 
the  head  of  the  island,  at  Hatchs  Rock,  but  more  particularly  abreast 
of  Theobalds  Point,  near  the  foot  of  the  island.  The  shoaling  at  Beef 
Rock  was  3  feet,  giving  11  feet  at  mean  low  tide,  where  a  depth  of  14 
feet  had  been  maintain^  since  the  dredging  of  1892,  and  that  at  Theo- 
balds Point,  where  the  depths  had  heretofore  always  been  ample,  had 
reduced  the  available  deptn  of  water  to  about  8  feet  at  mean  low  tide. 
A  deepening  of  the  channel  at  both  points  being  very  urgent,  a  dredge 
was  hired  to  dredge  these  shoals  at  a  cost  of  about  $5,000.  This  dredg- 
ing is  in  progress.  Surveys  have  also  been  made  of  the  other  two 
worst  shoals  in  the  west  channel  with  a  view  to  preparing  projects  for 
redredging. 

The  mean  rise  and  fall  of  tides  at  Bath  is  6.9  feet;  Gardiner,  5.1 
feet;  Augusta,  4.3  feet. 

The  commerce  for  the  last  eight  years  is  given  as  follows: 


Tons. 

1893 970,938 

1894 1,207,965 

1895 1,162,972 

1897 665,991 


Tons. 


1898 1,211,808 

1899 714,199 

1900 716,930 

1901 542,626 


Variations  in  the  tonnage  of  this  stream  are  due  principally  to 
variations  in  the  quantities  of  ice  moved  from  year  to  j^ear. 
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July  1,  1901,  balance  unexpended $27,634.65 

June  30,  1902,  amount  expended  during  fiscal  year 558. 12 

July  1,  1902,  balance  unexpended 27,076.53 

July  1,  1902,  outstanding  liabilities 1,997.10 

July  1,  1902,  balance  available 25,079.43 
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BETWEEN  GARDINER   AND   AUOU8TA. 


Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 . .  $40, 000. 00 
July  1,  1902,  balance  unexpended 40,000.00 


Amount  ( estimated)  required  for  completion  of  existing  project 41, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

11904,  in  addition  to  the  balance  unexpended  July  1,  1902 41. 000. 00 
Submitte<l  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  A  13.) 

H,  Portland  Harbor^  Maine. — The  entrance  to  the  main  part  of  the 
harbor  of  Portland,  or  the  anchorage,  has  always  been  good,  out  before 
improvement  the  approach  to  the  inner  harbor  was  obstructed  by  a 
shoal  known  a.s  the  Middle  Ground,  over  which  the  depth  was  only 
from  8  to  10  feet  at  mean  low  tide,  while  between  it  and  Stamford 
ledge  the  greatest  available  depth  was  only  16  feet.  The  best  part  of 
the  wharf  front  was  exposed  to  swell  from  the  main  entrance,  which 
sometimes  made  it  dangerous  for  vessels  to  lie  at  the  docks,  and  along 
this  front  the  depth  was  in  some  places  as  shallow  as  4  feet. 

The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  1836. 
It  was  completed  in  1874. 

The  work  of  deepening  the  harbor  was  bepun  under  the  act  of  Con- 
gress of  1868,  the  plan  of  improvement  being  to  excavate  a  channel 
300  feet  wide  and  20  feet  deep  at  mean  low  tide  through  the  southern 
slope  of  the  Middle  Ground,  and  to  remove  the  bar  oflf  the  Grand 
Tnink  Railroad  wharves  to  the  same  depth. 

The  project  was  modified  in  1870  so  as  to  provide  for  a  channel  400 
feet  wide,  and  again  in  1871  so  as  to  provioe  for  a  channel  500  feet 
wide.  In  1872  further  modifications  were  made  by  including  in  the 
project  the  dredging  of  Back  Cove  and  the  dredging  of  the  inner  har- 
bor up  to  the  harbor  commissioner's  lines  to  a  depth  of  16  feet  at  mean 
low  tide.  The  project,  modified  as  above  descril)ed,  excepting  some 
dredging  in  the  inner  harbor,  was  completed  by  1876. 

Between  1881  and  1885  the  Middle  Ground  was  removed  to  a  depth 
of  21  feet  at  mean  low  tide. 

A  further  deepening  of  a  portion  of  the  harbor  to  29  feet  at  mean 
low  tide  was  next  begun  under  the  project  of  1886.  To  this  was  sub- 
sequently added,  in  1890,  a  small  amount  of  dredging  in  the  upper 
part  of  the  harbor. 

In  1894  the  project  was  extended  to  cover  the  widening  of  the  upper 
part  of  the  29-foot  area  and  the  dredging  of  a  channel  25  feet  deep  to 
connect  the  deep  water  in  the  lower  part  of  the  harbor  with  deep  water 
in  the  upper  part.     This  work  was  completed  in  1894. 

By  the  act  of  June  3,  1896,  Congress  adopted  a  project  for  dredging 
to  30  feet  at  mean  low  tide  over  the  greater  part  of  the  harbor  at  an 
estimated  cost  of  f 770,000,  and  included  in  the  project  the  further 
improvement  of  Back  Cove  at  a  combined  estimate  of  $946,250.  The 
same  act  appropriated  $20,000  for  beginning  work  and  authorized  the 
making  of  a  contract  for  its  completion. 

After  twice  advertising,  a  contract  for  the  entire  work  was  entered 
into.  Dredging  was  begun  July  2,  1897,  and  by  the  terms  of  contract 
was  to  be  completed  November  20,  1898.  Progress  from  the  first  was 
slow  and  plant  inadequate,  and  theconti*act  was  extended,  under  prom- 
ise of  better  progress,  to  November  30,  1899.    The  contractors  failed 
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financially  April  19, 1899,  lost  their  dredge  by  seizure  for  debt,  and 
never  afterwards  resumed  work.  After  their  retirement  other  arrange- 
ments were  made,  by  the  open-market  method,  to  continue  the  dreag- 
ing  during  the  unexpired  portion  of  said  contract.  This  period  hav- 
ing expired,  the  unfinished  work  was  advertised.  Bids  therefor  were 
opened  March  27, 1900,  and  all  rejected  as  too  high.  The  work  was 
again  advertised,  bids  opened  June  30,  1900,  and  a  new  contract 
entered  into. 

The  work  of  the  past  fiscal  year  under  the  last-mentioned  contract 
consisted  in  the  removal  of  1,355,208  cubic  yards  of  material,  situ 
measurement,  being  the  equivalent  of  1,575,580  cubic  yards  scow 
measurement.  The  amount  remaining  to  be  dredged  during  the  next 
fiscal  year  in  completion  of  the  project  is  about  500,000  cubic  yards. 
The  total  amount  dredged  by  the  present  contractors  to  June  30, 1902, 
is  2,177,108  cubic  yards,  situ  measurement,  and  the  total  removed 
under  the  project  is  3,990,517  cubic  yards,  situ  measurement. 

There  are  no  silt  streams  emptying  into  Portland  Harbor,  and  the 
improved  depths  obtained  under  the  project  will  be  practically  per- 
manent. The  maximum  draft  that  can  be  carried  to  the  wharves  in 
Portland  Harbor  is  30  feet,  and  the  maximum  draft  which  can  be  car- 
ried to  the  wharves  in  Back  Cove  is  about  11  feet.  The  mean  range 
in  tide  is  8.8  feet. 

Two  principal  advantages  have  followed  this  large  improvement. 
A  large  and  well-sheltered  deep-water  anchorage  has  been  created 
under  the  shelter  of  the  breakwater,  and  the  trans- Atlantic  vessels  can 
arrive  and  depart  from  their  docks  at  the  lowest  stages  of  tide. 

The  total  amount  expended  upon  the  harbor,  including  Back  Cove, 
to  June  30,  1902,  is  $1,186,170.97. 

The  commerce  for  the  last  eight  years  is  given  as  follows: 


Tons. 


1894 1,214,887 

1895 -.  1,339,064 

1896 1,367,575 

1897 1,326,844 


Tons. 


1898 1,334,762 

1899 1,620,284 

1900 2,261,008 

1901 2,461,615 


July  1,  1901,  balance  unexpended $283,562.57 

June  30,  1902,  amount  expended  during  fiscal  year 185, 996. 49 

July  1,  1902,  balance  unexpended 97, 666. 08 

July  1,  1902,  outstanding  liabilities 29,344.95 

July  1,  1902,  balance  available 68,211.13 

July  1,  1902,  amount  covered  by  uncompleted  contracts 61, 904. 47 

(See  Appendix  A  14.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  SOUTH  OF  PORT- 
LAND HARBOR,  IN  VERMONT  AND  NEW  HAMPSHIRE,  IN  MASSACHU- 
SETTS NORTH  OF  LYNN  HARBOR,  AND  IN  NEW  YORK  ON  LAKE 
CHAMPLAIN. 

This  district  was  in  the  charge  of  Capt.  Harry  Taylor,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  R.  R.  Raymond, 
Corps  of  Engineers,  to  November  2,  1902.  Division  Engineer,  Col. 
Chas.  R.  Suter,  Corps  of  Engineers. 

1.  Saco  River ^  Maine. — Tne  first  work  done  on  the  Saco  River  was 
in  1827,  when  an  appropriation  was  made  for  the  erection  of  piers, 
placing  beacons  or  buoys,  and  removing  obstructions.     Prior  to  this 
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the  depth  of  water  on  the  bar  was  only  about  2  feet  at  mean  low  tide^ 
while  much  of  the  river  was  deeper.  The  entrance  was  also  dangerous 
in  rough  weather,  and  the  numerous  projecting  rocks  and  ledges  in 
the  river  proper,  in  connection  with  the  swift  currents,  made  its  navi- 
gation dangerous. 

In  1866  a  plan  was  proposed  for  the  improvement  of  the  mouth  of 
the  river,  and  a  project  was  adopted  in  1867.  The  project  was  for  the 
construction  of  a  breakwater,  the  removal  of  sunken  rocks,  and  the 
rebuilding  of  some  of  the  most  important  piers,  against  which  vessels 
might  drift  without  damage.  This  project  was  completed  in  1878,  at 
a  cost  of  $169,275. 

A  resurvey  of  the  breakwater  was  made  in  1883,  and  a  new  plan 
submitted  for  raising  and  repairing  it  and  extending  it  out  to  Sharps 
Ledge. 

The  river  and  harbor  act  of  1884  directed  a  survey  to  be  made  of  the 
river.  This  was  done  in  1885,  and  a  plan  submitted  for  the  improve- 
ment of  the  river  proper  from  its  mouth  to  the  head  of  navigation. 
In  1890  the  two  projects  were  combined,  so  that  the  one  now  in  process 
of  execution  is  for  improving  Saco  River,  includinj^  the  brealkwater 
and  jetty,  the  estimated  cost  of  completion  of  both  river  improvement 
and  Dreakwater  being  placed  at  that  time  at  $185,000. 

The  amount  expended  on  the  work  of  existing  project  up  to  June 
30,  1902,  is  $172,258.37. 

The  work  done  under  both  the  old  and  new  projects  has  resulted  in 
removing  dangerous  ledges,  in  constructing  piers  to  prevent  vessels 
from  being  swept  on  the  rocks,  in  constructing  a  breakwater  on  the 
north  side  of  the  entrance,  and  a  ietty  on  the  south  side  of  the  entrance 
to  contract  the  channel  way  with  a  view  to  obtaining  a  greater  depth 
over  the  bar;  also  in  deepening  the  channels  in  the  upper  portion  of 
the  river  by  dredging,  and  the  construction  of  contraction  works. 

An  examination  made  in  1900  showed  that  about  3^  feet  at  mean  low 
water  is  the  maximum  draft  that  can  be  carried  over  the  bar  just  out- 
side the  breakwater  and  jetty.  The  mean  rise  and  fall  of  tide  is  8.8 
feet. 

In  order  to  maintain  the  desired  depth  the  breakwater  on  the  north 
side  should  be  extended  to  Sharps  Ledge,  as  contemplated  by  the  plan 
of  improvement  submitted  in  1883,  so  as  to  stop  the  influx  of  sand  from 
that  side.  Some  uncertainty  exists  whether  Congress  has  adopted  the 
plan  of  extending  the  breakwater  to  Sharps  Ledge.  The  probable  cost 
of  such  extension  and  some  minor  repairs  is  estimated  by  the  oflicer  in 
local  charge  to  be  $200,000.  Possibly  the  full  extension  may  not  be 
required  to  secure  and  maintain  the  projected  depth. 

No  operations  have  been  in  progress  cluring  the  past  fiscal  year,  and 
on  June  30,  1902,  the  condition  of  the  improvement  was  the  same  as 
on  the  date  of  the  last  annual  report. 

The  commerce  of  the  last  nine  years  is  given  as  follows: 

Tons.  Tons. 

1893 59,765 

1894 47,350 

1895 62,129 

1896 46,956 

1897 42,214 

July  1,  1901,  balance  unexpended $5,241.63 

July  1,  1902,  balance  unexpended 5,241.63 

(See  Appendix  B  1.) 


1898 44,508 

1899 46,597 

1900 50,354 

1901 42,625 
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S,  Owe  Porpf/ise  Haf'har^  Maine. — ^The  harbor  at  Cape  Porpoise  18 
situatedf about  midway  between  Portland,  Me.,  and  Portsmoutn,  N.  H. 
Originally  the  harbor  had  a  depth  of  about  13  feet  at  mean  low  tide, 
but  for  a  small  area  only,  and  the  entrance  was  obstructed  by  a  bar  on 
which  there  was  only  about  10  feet  of  water  at  mean  low  tide.  The 
anchorage  was  too  small  to  accommodate  the  small  vessels  seeking  that 
place  for  refuge,  without  regard  to  the  commerce  of  the  place. 

By  act  of  IVmrch  3,  1899,  Congress  adopted  a  project  for  securing  a 
channel  of  entrance  200  feet  wide  and  16  feet  deep  at  mean  low  tide 
and  a  channel  and  anchorage  within  the  harbor  about  3,000  feet  long, 
600  feet  wide,  and  15  feet  deep  at  mean  low  tide,  at  an  estimated  cost 
of  ^125,000.  By  this  act  the  improvement  was  placed  under  the  con- 
tinuous-contract system  and  $70,000  appropriated  toward  the  work. 
The  project  is  described  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  page  1060. 

The  total  expenditures  on  this  work  to  June  30, 1902,  were  $72,500. 

Contract  for  the  dredging  of  this  harbor  was  entered  into  and  oper- 
ations thereunder  were  commenced  early  in  June,  1900,  and  completed 
in  December  of  the  same  year.  In  the  execution  of  the  dredging  a 
small  area  of  ledge  was  uncovered  in  the  northern  part  of  the  harbor, 
estimated  to  contein  370  cubic  yards,  on  which  there  was  about  8  feet 
depth  at  mean  low  water.  -  This  ledge  was  removed  during  the  past 
fiscal  year  and  the  harbor  is  now  completed  in  accordance  with  the 
general  project. 

The  maximum  draft  that  can  be  carried  in  the  harbor  is  15  feet  at 
mean  low  water.     The  mean  mnge  of  tides  is  about  8.8  feet. 

It  has  been  impracticable  to  obtain  detailed  commercial  statistics, 
but  the  receipt  of  about  20,000  tons  of  coal  annually  has  been  reported 
for  the  last  tew  years.  The  harbor  is  also  used  as  a  home  port  for  a 
number  of  fishing  vessels. 

July  1,  1901,  balance  unexpended $12, 840. 54 

June  30,  1902,  amount  expended  during  fiscal  year 5, 340. 54 

July  1,  1902,  Imlance  unexpended 7,500.00 

(See  Appendix  B  2.) 

3.  Ilari&r  at  Isles  of  ShoaU^  Maine. — A  description  of  this  harbor 
may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1900,  Pai-t  II,  page  1172,  and  is  also  published,  together  with  a  map  of 
the  harbor,  as  House  Doc.  No.  255,  Fifty- sixth  Congress,  first  session. 

The  principal  island  of  the  group  known  as  ''Isles  of  Shoals"  is 
Star  Island,  on  which  is  located  the  old  village  of  Gosport.  Gosport 
Harbor  lies  to  the  north  of  this  island  and  is  protected  on  its  north 
and  east  by  Smuttjmose  Island,  and  on  the  south  and  southeast  by  Star 
and  Cedar  islands,  and  on  the  east  by  what  remains  of  a  breakwater 
constructed  by  the  United  States  in  1821-1823  between  Smuttynose  and 
Cedar  islands,  at  a  cost  of  $13,251.61.  This  breakwater  has  been  beaten 
down  and  spread  out  by  the  sea,  so  that  its  crest  now  averages  only 
about  \\  feet  above  mean  low  water  and  is  of  little  or  no  protection 
to  the  harbor. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $30,000 
for  the  completion  of  the  improvement  of  this  harbor  in  accordance 
with  the  report  submitted  in  House  Doc.  No.  255,  Fifty-sixth  Con- 
gress, first  session.    The  proposed  improvement  consists  in  the  con- 
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struction  of  a  breakwater  on  the  site  of  the  old  one  to  a  height  of 
about  15  feet  above  mean  low  water,  at  a  cost  of  $30,000. 

The  place  is  of  considerable  importance  as  a  harbor  of  refuge  for 
the  numerous  fishing  boats  and  small  vessels  along  the  coast.  The 
statistics  of  the  amount  of  shipping  directly  interested  can  not  be 
obtained,  but  would  comprise  aU  the  great  fleet  of  small  vessels  pass- 
ing up  and  down  the  New  England  coast. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  $30,000. 00 
July  1,  1902,  balance  unexpended 30,000.00 

(See  Appendix  B  3.) 

4-  Cocheco  liwer^  New  Hammhire. — Before  the  improvement  was 
begun  the  river  from  Dover  to  the  Lower  Narrows  was  much  obstructed 
by  bowlders,  ledges,  and  shoals,  the  depth  being  in  some  places  as 
little  as  6  inches  at  mean  low  tide.  The  tide  rises  and  falls  about  7 
feet. 

A  project  for  improvement  was  adopted  in  1871,  which  provided 
for  a  channel  40  feet  wide  and  4  feet  deep  from  the  Lower  Narrows 
up  to  Collin's  wharf.  The  estimated  cost  was  $45,000.  Subsequently, 
more  accurate  and  extended  surveys  having  shown  the  practicability 
and  importance  of  extending  the  improvements  up  to  the  head  of 
navigation,  the  project  was  extended  and  the  estimate  increased  to 
^5,000.  This  project  was  completed  in  1879.  The  improvements  had 
opened  up  a  large  commerce,  employing  large  vessels  where  formerly 
only  flatboats  had  been  used,  in  consequence  of  which  the  project  was 
still  further  extended  by  providing  for  a ''cut-off"  through  Alleys 
Point,  widening  to  60  feet  and  deepening  to  5  feet  the  existing  chan- 
nels tnrough  Irickeys  and  Clements  Point  shoals,  and  blasting  and 
removing  other  obstructions.  The  extended  project  was  completed  in 
1888.  The  total  amount  expended  on  the  onginal  and  modified 
projects  to  that  time  was  f  170,000.  These  expenditures  resulted  in 
giving  a  channel  through  the  rocky  bed  of  the  river  6  feet  deep  and 
40  feet  wide  in  the  narrowest  parts,  where  the  depth  before  was  only 
from  6  inches  to  2  feet. 

In  1889  a  new  survey  was  made  under  the  river  and  harbor  act  of 
1888,  and  a  new  project  was  submitted  for  obtaining  a  depth  of  7  feet, 
increased  to  7i  feet  m  rock,  with  a  width  of  50  feet  in  rock  and  60  to 
75  feet  where  the  material  is  less  expensive  to  remove.  This  project 
was  adopted  in  1890,  and  is  estimated  to  cost  $175,000. 

The  total  expenditures  under  the  project  of  1890,  up  to  June  30, 
1902,  amount  to  $83,924.79.  Under  this  project  the  upper  end  of  the 
channel  at  Dover  has  l>een  deepened  to  7  feet  at  mean  low  tide  for  a 
length  of  1,200  feet  down  river,  with  a  width  varj-ing  from  100  to  140 
feet;  from  this  point  the  channel  is  now  50  to  75  feet  wide,  7  feet 
deep  at  mean  low  water  (and  7i  feet  in  rock^  for  a  further  distance  of 
2,800  feet,  making  a  total  length  of  channel  at  the  upper  end  of  4,000 
feet  completed  to  full  proposal  dimensions  except  over  a  small  por- 
tion in  the  lower  part,  where,  owing  to  ledge,  the  required  depth  was 
not  made. 

The  available  depth  is  but  5  feet  at  mean  low  tide. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  for  con- 
tinuing this  improvement  $30,000,  of  which  $10,000  may  be  expended 
on  Lamprey  River. 


Tons. 

1898 131,005 

1899 144,040 

1900 155,180 

1901 199,890 
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The  commerce  for  the  last  nine  years  is  given  as  follows: 

Tom. 

1893 66,933 

1894 68,415 

1895 83,151 

1896 69,755 

1897 («) 

July  1,  1901,  balance  unexpended $6, 075. 21 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     30, 000. 00 

July  1,  1902,  balance  unexpended 36,075.21 

(See  Appendix  B  4.) 

5.  Exeter  Ri/ver^  New  Hampshire. — A  survey  of  this  river  was  made 
in  1874  from  its  mouth  in  Great  Bay  up  to  the  wharves  at  Exeter,  a 
distance  of  8.3  miles,  and  a  project  was  submitted  to  obtain  a  towing 
channel  with  a  minimum  width  of  40  feet  and  a  minimum  depth  from 
the  mouth  to  Oxbow  (5.6  miles)  of  12  feet  at  high  tide  and  from  Oxbow 
up  to  Exeter  of  10  feet,  and  to  remove  the  bowlders  all  the  way  up 
between  the  10-foot  contour  down  to  a  depth  of  10  feet  below  hign 
tide,  at  an  estimated  cost  of  f  34,000.  This  improvement  was  completed 
in  1882  at  a  cost  of  $35,000. 

Under  the  requirements  of  the  river  and  harbor  act  of  June  3, 1896, 
a  new  survey  was  made  from  the  mouth  of  the  river  to  the  upper  bridge 
at  Exeter  and  a  report  (printed  in  the  Annual  Report  of  tne  Chief  of 
Engineers  for  1897,  p.  818)  submitted,  containing  a  project  for  a  tow- 
ing channel  40  feet  wide,  12  feet  deep  at  mean  high  tide  up  to  Oxbow, 
and  11  feet  deep  at  mean  high  tide  thence  up  to  jExeter,  the  estimate 
of  cost  being  $12,000.  By  the  act  of  March  3,  1899,  this  project  was 
adopted  anathe  entire  amount  of  the  estimate  appropriated. 

Soon  after  operations  had  commenced  under  this  appropriation  it 
was  found  that  considemble  filling  in  had  taken  place  since  the  last 
survev  in  1896  and  that  the  amount  of  the  original  estimate  of  $12,000 
would,  be  insuflScient  to  complete  the  work.  An  additional  estimate 
of  $7,000  for  the  completion  of  the  work  is  published  on  page  1040  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1901,  and  this  amount 
was  appropriated  by  the  river  and  harbor  act  approved  June  13, 1902. 

The  total  expenditures  to  June  30,  1902,  under  the  existing  project 
amount  to  $11,903.03.  The  channel  proposed  by  this  project  has  been 
completed  40  feet  wide  and  11  feet  deep  at  mean  high  water  from 
Exeter  down  river  as  far  as  Swamscot  Bar,  opposite  Newfields.  The 
available  depth  up  to  the  wharves  at  Exeter  does  not  exceed  4  feet  at 
mean  low  tiae,  or  about  10  feet  at  mean  high  tide. 

The  commerce  involved  in  this  improvement  consists  principally  of 
coal  for  local  consumption,  a  total  of  about  10,000  tons  being  reported 
annually. 

July  1,  1901,  balance  unexpended $96. 97 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .      7, 000. 00 

July  1,  1902,  balance  unexpended 7,096.97 

(See  Appendix  B  5.) 

6,  Harbor  of  refuqe  at  Little  Harbor^  New  Hampshire. — A  survey 
was  made  of  Little  Harbor  in  1882,  and  a  plan  of  improvement  pro- 
posed for  the  opening  of  an  entrance  channel  with  a  depth  of  9  feet 

«  No  statement  could  be  obtained, 
ENG  1902 § 
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at  low  tide  and  a  width  of  100  feet,  together  with  a  basin  300  by  700 
feet,  which  was  to  be  protected  by  a  rubblestone  breakwater.  The 
estimated  cost  was  $83,000.  This  project  was  approved  in  1886  and 
its  execution  entered  upon.  In  1887  the  project  was  enlarged  to  pro- 
vide for  the  construction  of  two  breakwaters — one  on  the  north,  the 
other  on  the  south  side  of  the  entrance  to  the  harbor — and  the  dredg- 
ing of  an  anchorage  about  49  acres  in  extent  in  the  protected  area  to 
a  depth  of  12  feet  at  mean  low  tide.  The  estimated  cost  of  the 
enlarged  project  was  $235,000,  and  the  act  of  1888  made  an  appropria- 
tion for  the  work  on  the  enlarged  plan. 

In  October,  1894,  after  the  oreatwaters  had  been  completed  and  a 
part  of  the  dredging  accomplished,  the  project  was  amended  by 
reducing  the  area  of  the  anchorage  to  be  aredged  to  about  40  acres 
instead  of  49.  At  the  same  time  the  project  was  revised  and  the  cost 
of  the  entire  work  placed  at  $145,000. 

Before  the  improvement  the  depth  in  the  harbor  was  only  about  6 
feet  at  low  tide,  and  the  anchorage  was  small  and  exposed. 

The  total  expenditures  up  to  June  30,  1902,  amount  to  $131,704.18. 
Both  breakwaters  have  been  completed,  and  the  anchorage  has  been 
dredged  to  full  projected  width,  except  a  cut  about  25  leet  wide  on 
the  south  side,  and  to  full  depth — 12  feet. 

The  available  depth  at  the  present  time  is  12  feet  at  mean  low  tide 
over  the  greater  part  of  the  anchorage  and  the  entrance  and  9  feet 
over  the  part  of  tne  anchorage  not  yet  dredged.  The  mean  range  of 
tide  is  about  8.5  feet. 

The  estimated  amount  required  for  the  completion  of  this  improve- 
ment is  $13,000,  which  amount  was  appropriated  by  the  act  or  June 
13,  1902. 

July  1,  1901,  balance  unexpended $295. 82 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     13, 000. 00 

July  1,  1902,  balanc*e  unexpended 13,295.82 

(See  Appendix  B  6.) 

7.  Newburyport  Harbor^  MoBsachusetU, — Newburvport,  Mass.,  is 
situated  about  2^  miles  from  the  Atlantic  Ocean,  on  the  south  bank  of 
Merrimac  River.  The  river  empties  into  the  Atlantic  Ocean  midway 
between  Cape  Ann  and  Portsmouth,  or  about  30  miles  a  little  east  of 
north  from  JBoston  in  a  direct  line. 

The  outlet  of  the  river  between  Plum  Island  and  Salisbury  Point  is 
1,000  feet  wide  and  30  feet  deep  at  mean  low  water.  At  a  distance  of 
nearly  a  mile  outside  lies  a  sandy  bar,  thrown  up  by  wave  action, 
through  which,  previous  to  the  improvement,  a  cnannel,  variable  in 
position  and  depth,  was  maintained  by  the  current  of  the  river, 
increased  by  the  tidal  flow  in  a  lar^e  interior  basin  throut^h  a  mean 
range  of  tides  of  7.7  feet.  For  1,000  feet  outward  from  the  gorge 
toward  the  crest  of  the  bar  the  current  was  able  to  maintain  a  channel 
of  navigable  width  and  18  feet  deep  at  mean  low  water,  and  for  a 
further  distance  of  1,600  feet  a  channel  12  feet  deep.  From  the  18- 
foot  contour  line  on  the  inside  to  the  same  on  the  outside  the  distance 
was  4,000  feet,  and  between  the  12-foot  contours  the  di.stanc(»  was  3,000 
feet.  The  depth  over  the  crest  of  the  bar  was  originally  but  about  7 
feet,  and  the  channel  was  narrow  and  shifting. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  wat^r,  so 
that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  the  tide 
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with  as  ^eat  draft  as  can  reach  Newburyport  by  the  river  at  high  tide. 
The  project  submitted  September  16,  1880,  proposed  two  converg- 
ing rubblestone  jetties,  their  outer  ends  1,000  feet  apart  and  to  be 
extended  parallel  to  the  axis  of  the  channel,  if  necessary,  and  the  pro- 
tection of  the  beach  in  their  vicinity,  at  a  cost,  as  estimated  in  1881,  of 
$3()5,000.  The  direction  of  jetties  and  shore  protection  was  modified 
in  1883,  and  in  1882  the  partial  closing  of  Plum  Island  Basin  with  a  tim- 
ber dike  about  800  feet  long  and  5i  feet  above  mean  low  water  was  added 
to  the  project,  increasing  the  cost  to  ^75,000,  as  estimated  in  1884. 

In  1884  a  modification  of  project  provided  for  extension  of  both 
jetties  parallel  to  the  axis  or  the  channel  for  a  distance  of  610  feet, 
and  in  1886  the  length  of  extension  was  increased  to  1,000  feet,  increas- 
ing the  cost  of  the  work,  as  estimated  in  1897,  $224,547.49.  (Annual 
ReiDort  of  the  Chief  of  Engineers  for  1897,  p.  825.) 

Both  jetties  are  15  feet  wide  on  top — which  is  in  a  plane  12  feet 
above  mean  low  water — and  have  slopes  of  1  on  2  on  the  sea  side  and  1 
on  1  on  the  shore  side. 

A  map  showing  the  location  of  the  jetties  in  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885,  opposite  page  494. 

The  total  expenditures  to  June  30,  1902,  amount  to  $335,554.37. 
The  north  jetty  is  completed  for  a  total  length  of  2,705  feet  and  the 
south  jetty  for  2,050  feet.  The  Plum  Island  dike  is  817  feet  long,  5^ 
feet  high  above  mean  low  water  except  near  the  middle,  where  a  weir 
150  feet  long  and  2  feet  above  mean  low  water  was  left  temporarily. 
The  sand  catch  in  rear  of  the  south  jetty  is  in  two  branches,  one  480 
feet  long  and  one  572  feet  long. 

No  work  was  in  progress  during  the  past  fiscal  year  other  than  the 
removal  of  North  Rock,  and  with  this  exception  the  condition  of  the 
improvement  is  the  same  as  on  June  30,  1901. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $30,000  for 
the  continuation  of  this  improvement.  It  is  proposed  to  apply  these 
funds,  together  with  a  balance  of  $2,500  not  required  for  the  removal 
of  North  Kock,  to  such  repairs  to  the  jetties  as  may  be  necessary  and 
to  the  extension  of  the  south  jetty  as  far  as  available  funds  will  permit. 

A  survey  made  during  June,  1901,  shows  that  there  has  been  some 
improvement  in  the  depth  on  the  bar,  the  controlling  depth  in  1901 
being  12.6  feet  at  mean  low  water  as  against  11  feet  at  mean  low  water 
in  1899,  when  the  last  previous  survey  was  made.  The  channel  had 
moved  slightly  to  the  north  of  its  1899  position,  but  retained  about 
the  same  width  as  it  had  at  that  time. 

The  commerce  reported  for  this  port  for  the  last  three  years  is  as 
follows: 

Tons. 

1899 180,600 

1900 128,440 

1901 183,000 

July  1, 1901,  balance  unexi)ended $3, 459. 71 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .    30, 000. 00 

33, 459. 71 
June  30, 1902,  amount  expended  during  fiscal  year 514. 08 

July  1, 1902,  balance  unexpended 32, 945. 63 

July  1,1902,  outstanding  liabilities 160.00 

July  1, 1902,  balance  available 32,785.63 

(See  Appendix  B  7.) 
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8.  Merrimac  River ^  MaMochusetts, — ^The  mouth  of  the  Merrimac 
River  is  15  miles  northwest  from  Cape  Ann,  Massachusetts.  Tide 
water  extends  up  it  a  distance  of  21i  miles,  or  to  the  foot  of  the  Upper 
Falls,  \\  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  mills  in  New  England  are 
directly  interested  in  this  improvement. 

Before  improvement  the  channel  was  narrow  and  crooked  and  much 
obstructed  by  ledges,  bowlders,  and  shoals.  At  mean  low  water  ves- 
sels dmwing  not  to  exceed  7  feet  could  enter  the  river  and  proceed  to 
South  Amesbury,  9  miles  from  the  mouth. 

The  mean  rise  and  fall  of  the  tide  at  the  mouth  is  7.7  feet;  at  Haver- 
hill bridge,  4.6  feet  at  low-water  stage  of  the  river. 

Since  1828  the  channel  of  the  river  has  been  improved  under  a  suc- 
cession of  projects,  the  principal  one  (dated  1870  and  modified  in  1874) 
providing  for  a  channel  with  the  following  depths  at  ordinary  high- 
water  stages  of  the  river:  From  the  mouth  to  Deer  Island  bridge,  5 
miles,  16i  feet;  thence  to  Haverhill  bridge,  12^  miles,  12  feet;  thence 
to  the  foot  of  Mitchells  Falls,  Hazeltine  Rapids.  \\  miles,  10  feet; 
thence  through  Mitchells  Falls  to  the  head  of  tne  Upper  Falls,  2^ 
miles,  not  less  than  4i  feet  when  the  mill  water  at  Lawrence  is  running. 
On  June  30,  1894,  the  improvement  of  the  river  in  accordance  witn 
these  projects  had  been  completed.  Since  that  date  the  river  has 
apmrently  shoaled  to  some  extent  in  places. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $5,000  for 
the  removal  of  ''certain  rocks  below  Rock  Bridge,"  and  in  1896-97 
the  channel  at  that  point  was  cleared  of  obstructing  bowlders,  a  total 
of  about  1,060  cubic  yards  being  removed. 

The  total  cost  of  the  work  under  the  foregoing  projects  was 
$247,366.72. 

The  present  approved  project,  submitted  May  6,  1897,  provides  for 
a  channel  7  feet  deep  at  mean  low  water  and  150  feet  wide  (ordinary 
low-water  stage  of  the  river)  from  Newbur^-port  to  Haverhill,  at  an 
estimated  cost  of  $171,442.70.  This  project  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  865. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $40,000  for 
the  improvement  of  the  river  under  the  new  project.  Dredging  was 
continued  during  the  past  fiscal  year  under  this  appropriation  and  at 
the  close  of  the  fiscal  year  the  150-foot  channel  had  been  completed  to 
7  feet  depth  at  mean  low  water  from  a  point  near  the  head  of  Porter 
Island  for  a  distance  of  about  7,000  feet  down  river,  nearly  through 
Curriers  Shoal. 

The  total  expenditures  on  the  existing  project  up  to  June  30,  1902, 
amount  to  $29,117.29. 

The  riv^er  and  harbor  act  approved  June  13,  1902,  appropriated 
$40,000  for  this  work,  which  it  is  proposed  to  apply  to  the  extension 
of  the  improved  channel  down  river,  in  accordance  with  the  general 
project. 

The  maximum  draft  that  can  be  carried,  June  30, 1902,  to  the  wharves 
at  Haverhill  at  mean  low  water  is  7  feet. 

The  commerce  of  the  river  is  in  coal,  lumber,  etc.,  for  the  cities  and 
towns  along  its  banks,  the  amount  of  coal  reported  in  1899  being  52,000 
tons;  in  1900,  60,000  tons,  and  in  1901,  60,000  tons. 
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July  1,  1901,  balance  unexpended $38,570.58 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     40, 000. 00 

78, 570. 58 
June  30,  1902,  amount  expended  during  fiscal  year 27, 687. 87 

July  1,  1902,  balance  unexpended 50, 882.  71 

July  1,  1902,  outstanding  liabilities 7,830.06 

July  1,  1902,  balance  available 43,052.65 

July  1,  1902,  amount  covered  by  uncompleted  contracts 2, 970. 00 

(See  Appendix  B  8.) 

9.  Powmo  River ^  MdssachusetU. — Powow  River  is  a  tributary  of  the 
Merrimac  River,  which  it  enters  from  the  north  about  3^  miles  above 
Newburyport.  From  its  mouth  tide  water  extends  9,600  feet  in  a 
narrow,  crooked  channel,  not  navigable  at  low  water. 

The  project  proposed  for  its  improvement  is  to  dredge  a  channel 
9,600  feet  long,  60  feet  wide,  and  12  feet  deep  at  mean  nigh  water, 
estimated  in  1897  to  cost  $100,000.  (Annual  Report  of  the  Chief  of 
Engineers  for  1897,  p.  829.)  The  object  of  the  improvement  is  to 
secure  a  navigable  low-water  channel  to  the  wharves  at  Amesbury. 

The  expenditures  to  June  30,  1902,  were  $50,940.72.  At  that  date 
the  projected  9,600-foot  channel  was  12  feet  deep  at  mean  high  water, 
45  feet  wide  from  Amesbury  to  the  mouth  of  the  river  except  for  a 
distance  of  650  feet  at  the  lower  end,  where  it  was  30  feet  wide. 

The  maximum  draft  that  can  be  carried  June  30,  1902,  at  mean  low 
water  to  the  wharves  at  Amesbury  is  6  feet.  The  mean  rise  and  fall 
of  tide  is  6.7  feet. 

No  operations  were  in  progress  during  the  past  fiscal  year,  and  the 
condition  of  the  improvement  is  the  same  as  on  June  30,  1901. 

The  commerce  of  the  river  is  in  coal  for  local  consumption,  about 
5,000  tons  being  reported  annually. 

July  1,  1901,  balance  unexpended $59. 28 

July  1,  1902,  balance  unexpended 59. 28 

(See  Appendix  B  9.) 

10,  Harhor  of  refu^e^  Sandy  Bay  ^  Cape  Aiin^  MassachusetU. — Sandy 
Bay  is  situated  at  the  northeastern  extremity  of  Cape  Ann,  Massachu- 
setts. It  is  about  2f  miles  by  2  miles  in  area,  and  is  fully  protected  on 
the  west  and  south  by  high  hills,  but  fronts  the  northeast,  and  is  open  to 
the  full  effects  of  easterly  and  northeasterly  gales.  The  great  seas  of 
the  ocean  are  broken,  however,  in  a  degree  by  the  sunken  rockv  ledges 
called  Averys  Ledge,  the  Dry  and  Little  Salvages,  the  Flat  (Jround, 
and  Abners  Led^e,  which  are  directly  at  the  mouth  of  the  bay.  Inside 
these  entrance  Teages  the  bay  is  entirely  unobstructed  and  has  an 
average  depth  of  50  feet  at  mean  low  water.  The  shore  lines  of  Sandy 
Bay  form  a  little  less  than  a  right  angle,  and  their  directions  are  nearly 
north  and  south  and  east  and  west.  The  rocky  island  of  Straitsmouth 
forms  the  eastern  extremity  of  one  shore  line  and  the  steep  headland  of 
Andrews  Point  the  northern  end  of  the  other. 

The  proposed  improvement  contemplates  the  construction  of  a 
national  harbor  of  refuge  of  the  first  class.  The  anchorage  covered 
by  the  breakwater  will  contain  1,377  acres,  in  which  the  depth  exceeds 
24  feet  at  mean  low  water. 

The  estimated  cost  of  the  improvement  is  $5,000,000.     The  original 
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project  of  1884  proposed  a  continuous  breakwater  9,000  feet  long, 
divided  into  two  branches.  One  branch  starts  at  Averys  Ledge  and 
runs  in  a  direction  a  little  west  of  north  to  Abners  Ledge,  a  distance  of 
3,000  feet;  the  other  extends  5,420  feet  from  Abners  Ledge  in  a  north- 
westerly direction  and  tenuinates  at  the  84-foot  contour  off  Andrews 
Point. 

The  axis  of  the  proposed  breakwater  is  approximately  at  the  inner 
edge  of  the  ledges  at  tne  entrance  of  the  bay  and  about  1  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  first  shock  of  east- 
erly storm  waves. 

I'he  southern  entrance  to  the  proposed  harbor  lies  between  Straits- 
mouth  Island  and  Averys  Ledge,  and  is  to  be  1,800  feet  wide  and  at 
least  30  feet  deep.  The  northern  entrance,  near  Andrews  Point,  is 
2,700  feet  wide  and  80  feet  deep.  They  are  so  located  with  reference 
to  each  other  that  vessels  can  enter  and  leave  the  harbor  with  any 
wind. 

The  substructure  in  the  original  project  was  to  consist  of  a  mound 
of  rubblestone  to  a  grade  of  22  feet  below  mean  low  water,  40  feet 
wide  on  top,  to  be  surmounted  by  a  masonry  wall. 

On  March  2,  1892,  the  project  was  modified  in  accordance  with  a 
report  of  a  Board  of  Engineers.  The  project  as  modified  proposes  to 
construct  the  entire  breakwater  of  rubblestone,  with  the  following 
section:  On  the  sea  side,  from  the  bottom  to  15  feet  below  mean  low 
water,  a  slope  of  1  on  li;  thence  to  mean  low  water,  1  on  3;  thence 
to  18  feet  above  mean  low  water,  1  on  1;  the  width  on  the  crest,  20 
feet,  and  the  rear  slope,  1  on  0.73,  to  mean  low  water;  thence  to  the 
bottom,  1  on  1;  the  portion  below  low  water  to  be  built  of  stone  of 
less  than  4  tons  weight,  the  upper  portion  of  stone  averaging  6  tons 
weight. 

A  plan  of  the  bay,  showing  the  proposed  breakwater,  is  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1892,  page  564. 

The  report  of  tne  Boai*d  of  Engineers,  which  the  Secretary  of  War 
was  required  to  appoint  by  the  act  of  March  3,  1899,  to  examine  and 
report  upon  the  project  for  this  work,  is  published  in  House  Doc. 
No.  453,  Fifty-sixth  Congress,  first  session,  and  may  also  be  found  on 
page  1184  of  the  Annual  Keport  of  the  Chief  of  Engineers  for  1900. 

The  total  expenditures  to  June  30,  1902,  were  f  1,072,496. 83.  At 
that  date  1,423,417  tons  of  rubblestone  had  been  placed  in  the  break- 
water, 113,202  tons  of  which  was  deposited  during  the  past  fiscal  year, 
and  its  condition  was  approximately  as  follows: 

The  substructure  of  the  southern  arm  was  completed  to  mean  low 
water,  except  for  a  distance  of  70  feet,  over  which  nothing  had  been 
done. 

The  substructure  of  the  western  aim  is  completed  for  a  distance  of 
400  feet  to  elevation  ( — 12).  This  400-foot  section  is  surmounted  by 
a  core  of  the  superstructure  12  feet  wide  on  top,  built  up  to  mean  high 
water.  For  a  further  distance  of  about  1,700  feet  the  substructure  is 
built  to  from  22  to  25  feet  below  mean  low  water,  about  40  feet  wide 
on  top. 

The  exact  condition  of  the  breakwater  on  June  30,  1902,  is  shown 
on  plan  published  in  Appendix  B  of  this  report. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$200,000  for  the  continuation  of  this  improvement  and  provided  for 
the  appointment  of  a  Board  of  Engineers  to  examine  into  and  report 
upon  the  project. 
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The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
struction of  this  harbor  of  refuge  are  increased  safety  to  life  and  prop- 
erty and  a  consequent  reduction  in  freight  and  insurance. 

July  1,  1901,  l)alance  unexpended $158,205.34 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  200, 000. 00 

:«8, 205. 34 
June  30,  1902,  amount  expended  during  fiscal  year 80, 702. 17 

July  1,  1902,  balance  unexj>ended 277,503.17 

July  1,  1902,  outstanding  liabilities 15,705.59 

July  1,  1902,  balance  available 261,797.58 

July  1,  1902,  amount  covered  by  uncompleted  contracts 55, 286. 39 

(See  Appendix  B  10.) 

11,  Harbor  at  Rockport^  Mass. — Rockport,  Mass.,  is  situated  about 
37  miles  northeast  of  Boston,  Mass.,  upon  the  northeastern  shore  of 
the  rocky  promontory  of  Cape  Ann,  whicli  forms  the  northern  limit 
of  Massachusetts  Bay.  The  town  extends  along  both  shores  of  Sandy 
Bay,  which  is  open  to  the  full  sweep  of  storms  from  north  around  to 
east. 

The  shores  of  Sandy  Bay  are  rock  bound,  and  in  their  natuml  state 
furnish  no  sheltered  anchorage,  making  it  necessary  to  construct  arti- 
ficial harbors  to  provide  shelter  for  vessels  engaged  in  the  commerce 
of  this  port.  Piers  for  this  puipose  were  constructed  at  Rockport  bj 
private  enterprise  in  1811  to  1817,  and  breakwaters  were  built  at  this 
point  by  the  United  States  in  1836  to  1847,  at  a  cost  of  $69,082.57. 
The  harbor  is  a  natural  cove,  with  its  area  somewhat  enlarged  by  the 
projection  of  the  main  breakwater  into  the  bay,  and  includes  an  area 
of  about  15  acres.  The  main  breakwater  extends  from  Bear  Skin 
Neck  in  an  easterly  direction.  It  is  about  DOO  feet  long,  of  which 
about  375  feet  at  the  shore  end  is  in  good  condition.  The  outer  end 
of  this  portion  is  71  feet  wide  and  about  22  feet  above  mean  low  water. 
The  outer  portion  of  the  breakwater,  about  625  feet  in  length,  has 
been  badly  damaged  by  the  sea,  and  no  trac*es  remain  of  any  regularity 
of  form  of  construction.  It  consists  of  an  irregular  mound  of  rubble- 
stone,  about  125  feet  wide  between  low-water  lines.  At  extreme  high 
tides  about  400  feet  of  it  is  submerged,  and  in  easterly  storms  the  sea 
sweeps  over  it  throughout  its  length. 

A  small  breakwater  extends  northward  from  Norwoods  Head  about 
200  feet,  leaving  an  entrance  channel  22  feet  wide  between  the  low- 
water  lines  of  the  two  breakwaters.  The  smaller  breakwatx^r  has  been 
almost  totally  destroyed  bv  the  sea,  and  in  its  present  condition  con- 
sists of  an  irregular  pile  of  rubblestone,  spread  over  an  area  about  200 
feet  square.  At  the  shore  end  a  section  of  sea  wall  about  100  feet  long 
still  stands,  with  its  crest  about  25.4  feet  above  mean  low  water. 

An  examination  and  survey  of  the  piers  and  breakwaters  at  Rock- 
port was  made  in  1900,  and  the  report  thereon,  which  contains  a 
detailed  description  and  a  map  of  the  harbor,  is  printed  as  House  Doc. 
No.  363,  Fifty -sixth  Congress,  first  session,  and  is  also  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1177. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $22,000  for 
completion  of  the  improvement  of  the  breakwaters  and  piers  in 
accordance  with  the  report  submitted  in  House  Doc.  No.  363,  above 
referred  to.     The  proposed  improvement  consists  in  rebuilding  the 
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breakwaters  to  a  height  of  about  10  feet  above  high  water  with  heavy 
rubblestone  and  in  tne  removal  of  the  principal  rocks  in  the  harbor, 
at  an  estimated  cost  of  $22,481.80. 

The  commerce  of  this  harbor  is  in  supplies  of  coal,  etc.,  for  local 
consumption,  in  fish,  and  in  large  shipments  of  granite  from  the 
numerous  quarries  situated  on  the  shores  of  Sandy  Bay.  An  approx- 
imate estimate  of  the  annual  value  of  this  commerce  is  $820,000. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $22, 000. 00 
July  1,  1902,  balance  unexpended 22,000.00 

(See  Appendix  B  11.) 

12,  Jlarhor  at  Gloucester^  Mass. — Gloucester  Harbor,  an  important 
center  for  the  fishing  fleet  of  New  England,  is  about  20  miles  north  of 
Boston.  Its  inner  harbor  was  originally  obstructed  by  sunken  rocks 
and  shoals,  and  the  approaches  to  the  wharves  were  shallow,  varying 
from  1  to  12  feet.     Tne  outer  harbor  was  open  to  all  southerly  gales. 

In  1871  a  project  was  adopted  for  the  removal  of  certain  bowlders 
from  the  inner  harbor  ana  the  construction  of  a  breakwater  from 
Eastern  Point  over  Dog  Bar  to  Round  Rock  Shoal.  The  only  work 
done  under  this  project  was  the  removal  of  bowlders  at  a  cost  of 
$10,000,  appropriated  by  the  act  of  June  10,  1872.  This  work  was 
completed  in  1873  with  the  following  results: 

Clam  Rock,  removed  from  a  depth  of  1  foot  to  that  of  9jt  feet  below 
the  plane  of  mean  low  water,  the  level  of  the  surrounding  bottom. 
Pinnacle  Rocks  removed  from  8i  feet  above  down  to  the  level  of  the 
surrounding  bottom,  which  has  a  depth  of  16^  feet  below  the  plane  of 
mean  low  water.  Rocks  off  J.  Friend's  wharf  removed  down  to  the 
level  of  the  surrounding  bottom.  Rock  off  Pew's  wharf  was  entirely 
removed  to  a  depth  of  5  feet  below  mean  low  water,  and  the  largest 
bowlders  were  removed  from  the  rocky  shoal  known  as  Babsons  Ledge. 

In  1884  a  project  was  adopted  providing  for  two  breakwaters  at  tne 
entmnce  of  Gloucester  Harbor,  one  to  cost  $752,000,  on  essentially  the 
same  site  as  that  proposed  in  1871,  and  a  supplementary  one  through 
Normans  Woe  Rock,  to  cost  $607,000. 

In  the  annual  report  for  this  harbor  for  1887  a  general  project  for 
its  improvement  was  submitted,  based  on  the  survey  provided  for  by 
the  act  approved  August  5,  1886.  This  project  proposed  to  remove 
from  the  inner  harbor  101  i  cubic  yards  of  rock  Known  to  exist,  and 
to  dredge  216,000  cubic  yards,  scow  measurement,  at  an  estimated 
cost  of  f65,000,  and  to  construct  the  breakwater  recommended  in  the 
project  of  1884  that  extends  from  Eastern  Point  to  Round  Rock  Shoal, 
at  an  estimated  cost  of  $762,000. 

On  May  6,  1897,  a  project  was  submitted  for  the  removal  of  a  Pin- 
nacle rock  in  the  outer  harbor  to  a  least  depth  of  16  feet  below  mean 
low  water,  and  rocks  off  the  ferry  landing  at  Rocky  Neck  to  a  level  of 
the  surrounding  bottom,  the  work  having  been  autnorized  by  the  river 
and  harbor  act  of  June  3,  1896. 

On  December  18, 1897,  a  revised  project  for  the  construction  of  the 
breakwater  was  submitted.  This  project  proposed  to  build  the  sub- 
structure of  the  breakwater  of  rubblestone  up  to  mean  low  water  and 
31  feet  wide  at  that  grade,  to  be  surmounted  by  a  superstructure 
formed  of  two  dry  wafls  of  heavy  split  stone  laid  with  the  greatest 
dimension  at  right  angles  to  the  axis  of  the  breakwater,  the  interior 
space  to  be  filled  with  rubblestone  and  to  be  capped  by  heavy  stone, 
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forming  a  top  course  10  feet  in  width.  The  project  was  estimated  to 
cost  ^§8,083.43,  and  was  approved  January  4,  1898. 

The  total  expenditures  under  the  existing  project  and  its  modifica- 
tions to  June  30,  1902,  were  $180^871.80,  and  the  following  work  had 
been  accomplished  in  addition  to  the  removal  of  the  rocEs  reported 
above. 

Babsons  Ledge  had  been  reduced  from  11  to  14  feet,  mean  low 
water,  and  a  Pinnacle  rock  in  the  outer  harbor  had  also  been  removed 
to  a  depth  of  16  feet  below  mean  low  water;  and  rocks  off  Ferry 
Landing  at  Rocky  Neck  had  been  reduced  to  the  level  of  the  sur- 
rounding bottom. 

All  the  proposed  dredging  and  rock  removal  had  been  done,  the  cost 
being  about  $15,000  more  than  the  original  estimate  ($65,000),  and 
the  construction  of  the  breakwater  from  Eastern  Point  to  Round 
Rock  Shoal  was  in  progress;  106,686  tons  of  rubblestone  had  been 
deposited  in  the  breakwater,  completing  about  1,650  feet  of  the  sub- 
structure to  the  cross  section  proposed  in  the  modified  project  of  1898, 
and  about  284  linear  feet  of  superstructure  had  been  completed,  begin- 
ning at  Eastern  Point. 

No  operations  were  in  progress  during  the  past  fiscal  year,  and  the 
present  condition  of  the  improvement  is  the  same  as  on  June  30, 1901. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$75,000  for  continuing  the  improvement  of  Gloucester  Harbor  and 
placed  the  improvement  under  the  continuous-contract  system,  limit- 
ing the  total  cost  to  $227,083  m  addition  to  the  $75,000  appropriated 
by  said  act. 

The  act  further  provides — 

That  the  existing  project  may  be  modified  so  that  the  breakwater  now  under 
constniction  shall  terminate  at  or  near  a  ledge  known  as  Cat  Ledge,  about  two  thou- 
sand two  hundred  and  fifty  feet  from  the  snore,  and  the  remainder  of  this  appro- 
priation and  of  the  amount  herein  authorized  not  required  for  construction  of  said 
breakwater  shall  be  applied  toward  the  work  of  removing  Round  Hock,  in  said  harbor. 

The  work  in  its  present  stage  has  greatly  benefited  the  fishing 
industry,  and  its  completion  will  furnish  much-needed  sheltered 
anchorage  in  this  important  harbor. 

A  line  of  passenger  and  freight  steamers  is  operated  continuously 
throughout  the  year,  and  other  conunerce  exists  in  the  form  of  imports 
of  salt,  coal,  lumber,  etc.  The  estimated  value  of  this  commerce  is 
$5,000,000  annually. 

The  following  gross  tonnage  of  shipments  and  receipts  is  reported 
for  the  past  five  years: 

Tons. 

1897 , 82,600 

1898 86,050 

1899 287,922 

July  1,  1901,  balance  unexpended 13,128.20 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     75, 000. 00 

July  1,  1902,  balance  unexpended 78,128.20 


Tons. 

1900 267,475 

1901 263,684 


Amount  (estimated)  required  for  completion  of  existing  project 509, 083. 43 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
[    4,  1897. 

(See  Appendix  B  12.) 
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13\  Harbor  at  Manche^ter^  Mass. — Manchester  Harbor  \s  situated 
about  5i  miles  noitheast  from  the  entrance  of  Salem  Harbor,  Massa- 
chusetts. The  channel  was  100  feet  wide  and  6t  feet  deep  at  mean  low 
water  up  to  Proctors  Point.  It  then  shoaled  rapidly  to  a  depth  of  li 
feet  at  tne  Narrows,  1,400  feet  from  Proctors  Point,  and  for  a  further 
distance  of  2,500  feet  to  the  town  wharves  no  low-water  channel 
existed. 

The  original  project,  that  of  1887,  proposed  to  dredge  a  channel  60 
feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low  water  from 
Proctors  Point  to  the  town  wharves.  This  project  was  completed  in 
April,  1894,  at  a  cost  of  $14,300,  giving  a  channel  of  full  projected 
width  and  depth,  with  an  additional  width  of  80  feet  opposite  the  town 
wharf. 

A  chart  of  the  harbor  is  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  page  466. 

The  present  approved  project  of  improvement  was  adopted  March 
3,  1899,  and  is  printed  in  the  annual  report  for  1897,  page  869.  It 
proposes  to  dreage  the  natural  channel  to  a  least  width  of  75  feet,  and 
two  turning  basins,  one  iust  below  the  railroad  bridge  and  one  at  the 
town  landing,  all  6  feet  deep  at  mean  low  water,  at  an  estimated  cost 
of  $25,000. 

The  amount  expended  on  existing  project  to  June  30,  1902,  is 
$4,747-78.  The  project  of  1887  has  been  completed,  and  under  the 
project  adopted  in  1899  the  channel  has  been  coinpleted  from  the  6-foot 
contour  in  the  bay  up  to  a  point  northwest  of  Proctors  Point,  a  dis- 
tance of  3,200  feet,  except  over  two  small  ledges  which  project  into  the 
channel  about  20  feet  on  the  eastern  side,  about  west  of  Proctors  Point. 

No  opei-ations  have  been  in  progress  during  the  past  fiscal  year. 

The  available  depth  at  mean  low  water  that  can  be  carried  up  to  the 
town  wharves  is  4  feet. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $5,000  for 
continuation  of  this  improvement. 

The  commerce  involved  in  this  improvement  consists  of  supplies  of 
coal,  lumber,  etc.,  for  local  consumption,  about  10,000  tons  being 
reported  received  in  1899,  12,000  in  1900,  and  5,800  in  1901. 

July  1,  1901,  balance  unexpended $252. 22 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902. . .      5, 000. 00 

July  1,  1902,  balance  unexi)ended 5, 252. 22 

(See  Appendix  B  13.) 

H.  Harbor  at  Beverly^  Mass. — Beverly  Harbor  is  a  small  harbor  at 
the  western  end  of  Salem  Bay  and  immediately  adjacent  to  Salem  Har- 
bor on  the  south,  from  which  it  is  separated  by  Salem  Neck.  It  is 
formed  by  the  confluence  of  the  three  branches  of  a  tidal  inlet,  called 
respectively  North  River,  Essex  Branch,  and  Beverlv  Creek. 

A  full  description  of  the  harbor  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1890,  Part  I,  page  524,  and  is  also  pub- 
lished, with  map,  in  House  Ex.  Doc.  No.  27,  Iifty-tirst  Congress,  first 
session. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $10,000  for 
completing  this  improvement  in  accordance  with  the  report  submitted 
in  House  Doc.  No.  129,  Fifty-sixth  Congress,  second  session  (see 
Annual  Report  of  the  Chief  "^of  Engineers  for  1901,  p.  1065).  It 
appears  that  this  is  the  first  appropriation  made  for  the  improvement 
of  this  harbor. 


BIYEB   AKB   HABBOB  DCPBOVEMEKTS.  91 

From  a  survey  made  in  September,  1900,  it  was  found  that  the  har- 
bor has  an  available  channel  of  18  feet  depth  at  mean  low  water  to  the 
wharves  of  the  town,  but  that  this  channel  is  so  narrow  at  certain 
points  as  to  make  it  difficult  to  take  heavy  vessels  through  without 
touching  on  one  side  or  the  other. 

The  proposed  improvement  consists  in  widening  the  present  chan- 
nel at  certain  points  so  as  to  give  a  clear  channel  width  of  about  200 
feet,  at  an  estunated  cost  of  $10,000. 

It  has  been  impracticable  to  obtain  reliable  commercial  statistics 
prior  to  1901,  when  a  total  of  47,378  tons  was  reported. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  |10, 000. 00 
July  1,  1902,  balance  unexpended 10,000.00 

(See  Appendix  B  14.) 

15.  Bepair  of  sea  wall  at  Marhlehead^  Mass. — Marblchead,  Mass.,  is 
about  12  miles  north  of  Boston,  Mass.  A  part  of  the  town  is  situated 
on  Marblehead  Neck,  a  peninsula  lying  east  of  the  mainland  and  con- 
nected therewith  by  an  isthmus  about  2,000  feet  long  and  a  least  width 
of  105  feet  between  high- water  lines,  which  forms  the  southern  bound 
of  Marblehead  Harbor. 

This  isthmus  is  traversed  by  a  highway,  which  is  protected  for  about 
1,900  feet  of  its  length  bv  a  sea  wall  of  light  construction,  reported  to 
have  been  built  by  the  L  nited  States  Government  in  the  early  part  of 
the  present  centuiy. 

A  8ur\'ey  of  the  isthmus  was  made  in  September,  1896,  and  a  report 
and  plan  of  this  survey  were  submitted  to  the  Department  on  Feb- 
ruary 4,  1897,  and  are  published  in  House  Doc.  No.  289,  Fifty-fourth 
Congress,  second  session;  also  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  page  870. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $1,000  for 
the  repair  of  the  sea  wall  at  Marblehead,  made  necessary  by  the  great 
storm  of  November,  1898. 

An  examination  of  the  sea  wall  was  made  in  November,  1899,  at  a 
cost  of  $8.33.  The  wall  seems  to  have  sensed  its  purpose  since  its  con- 
struction without  sustaining  any  damage  worth  mentioning^  and  there 
was  apparently  no  need  of  any  repairs  at  the  time  of  the  examination. 

The  river  and  harbor  act  of  June  13,  1902,  directed  a  survey  and 
estimate  of  cost  to  be  made  of  a  breakwater  upon  the  southerly  side  of 
the  causeway  leading  from  Marblehead  to  Marblehead  Neck,  with  a 
view  to  protecting  the  causeway  from  destruction  or  injury  by  the  sea. 
This  survey  will  be  made  and  a  report  submitted  during  the  coming 
autumn. 

July  1,1901,  balance  unexpended $991.67 

July  1, 1902,  balance  unexpended 991.67 

(See  Appendix  B  15.) 

16.  Harbor  at  Burlington^  Vt. — This  harbor  is  situated  on  the  east- 
ern shore  of  Lake  Champlam.  In  its  natural  condition  ample  depth 
of  water  existed  along  its  docks  and  wharves,  which  were,  nowever, 
unprotected  from  the  severe  storms  crossing  the  lake.  The  greatest 
exposure  is  from  the  prevalent  northwesterly  gales,  which  have  a 
sweep  of  15  miles  obliquely  across  the  lake. 

The  original  project  for  improvement,  adopted  in  1836,  provided 
for  the  forming  of  an  artificial  harbor  in  front  of  the  city  by  construct- 
ing a  breakwater  parallel  with  the  shore  and  about  1,000  feet  distant 
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from  the  docks  and  wharves.  Work  commenced  in  1836  and  con- 
tinued at  intervals  until  1857,  when  1,069  linear  feet  of  breakwater 
had  been  completed. 

In  1867  a  Board  of  Engineers,  convened  to  consider  the  location  and 
construction  of  breakwater,  recommended  that  the  one  previously  con- 
structed be  extended  northward  1,500  feet.  Of  this  extension  831 
linear  feet  was  built,  and,  in  addition,  617  linear  feet  was  added  at  the 
south  end,  making  its  tetal  length  2,517  feet  at  the  close  of  the  fiscal 
year  1874. 

In  June,  1874,  a  plan  was  adopted  for  an  extension  northward  of  the 
breakwater  for  a  rurther  distance  of  2,000  feet,  the  cost  bein^  esti- 
niated  at  $340,000.  (See  Annual  Report  of  the  Chief  of  Engmeers 
for  1874,  p.  275.) 

In  1884  extensive  repairs  were  begun  te  the  portion  of  the  break- 
water built  between  1836  and  1857.  By  June  30,  1886,  3,560  linear 
feet  of  breakwater  had  been  completed. 

On  September  28, 1886,  a  project  was  approved  extending  the  break- 
water 500  feet  northerly  and  1,000  feet  southerlv,  keepm^  the  line 
generally  at  a  distance  of  from  800  to  1,000  feet  from  the  Ime  of  the 
wharves,  at  an  estimated  coj^t  of  $150,000,  and  on  August  24, 1894, 
the  project  was  again  amended  so  as  to  provide  for  replacing  3,800 
linear  feet  of  the  decayed  and  dilapidated  wooden  superstructure  of 
the  breakwater  with  one  of  stone  or  concrete,  at  an  estimated  cost  of 
$173,750. 

Further  description  and  history  of  the  work  may  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  Part  IV,  page 
8296. 

The  amount  expended  on  original  and  modified  projei^ts  prior  to 
operations  under  existing  project  was  $501,811.07. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1902,  was  $113,412.06. 

At  the  time  of  the  adoption  of  the  project  of  1886,  a  breakwater 
3,560  feet  long  had  been  built.  From  1886  to  June  30,  1902,  1,670 
linear  feet  of  wooden  superstructure  on  old  sections  of  the  break- 
water had  been  replaced  by  superstructure  of  stone  or  concrete,  and  600 
linear  feet  of  new  breakwater,  varying  in  width  from  24  to  36  feet, 
had  been  built,  making  the  total  len^n  of  the  breakwater  4,160  feet. 
This  superstructure  affords  protection  to  nearly  all  the  docks  and 
wharves  along  the  harbor  front.  During  the  past  nscal  year  operations 
were  continued  on  the  replacement  of  tne  decayed  timber  superstruc- 
ture with  one  of  concrete,  about  237  feet  being  thus  replaced  during 
the  fiscal  year.  In  addition  to  this  a  section  or  the  stone  superstruc- 
ture was  repaired  with  a  facing  of  large  concrete  blocks  for  a  distance 
of  about  180  feet. 

The  maximum  draft  that  can  be  carried  to  the  docks  and  wharves  on 
June  30,  1902,  is  11  feet  at  mean  low  water. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $57,750  for 
the  repair  and  maintenance  of  this  breakwater. 

The  principal  items  of  commerce  at  this  port  are  coal  lumber,  stone, 
and  general  merchandise,  the  following  tonnage  being  reported  for  the 
past  five  years: 


Tons. 

1897 109,180 

1898 116,527 

1899 87,630 


Tons. 


1900 131,226 

1901 108,234 
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July  1,  1901,  balance  tinexpended $13,487.70 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    57, 750. 00 

71,237.70 
June  30,  1902,  amount  expended  during  fiscal  year 13, 149. 76 

July  1,  1002,  balance  unexpended 58,087.94 

(See  Appendix  B  16.) 

17,  Otter  Creek^  Vermont, — This  creek  flows  into  Lake  Champlain 
from  its  eastern  shore.  In  its  natural  condition  the  channel  was  narrow 
and  tortuous  in  places,  and  the  available  depth  from  Vergenues  to 
the  mouth — a  distance  of  8  miles — was  less  than  6  feet. 

The  original  project,  adopted  in  1872,  proposed  the  formation  of  a 
channel  IW  feet  wide  and  8  feet  deep  from  Lake  Champlain  to  Ver- 

^nnes,  and  also  of  a  basin  at  this  latter  point,  at  an  estimated  cost  of 

18,146.  (See  Annual  Report  of  the  Cnief  of  Engineers  for  1872, 
p.  273.) 

In  1882  the  project  was  modified  te  provide  for  the  removal  of  rock 
at  the  steamboat  landing  near  Vergennes,  which  increased  the  cost  te 
$73,748.40.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1882, 
p.  711.) 

In  addition,  an  annual  expenditure  estimated  at  $1,000  will  be 
required  for  maintenance  after  completion  of  the  work. 

A  detailed  statement  of  the  work  done  prior  te  June  30,  1897,  may 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
page  3299. 

The  amount  expended  to  June  30,  1902,  was  $62,600.  The  condi- 
tion of  the  channel  at  that  date  was  such  as  to  allow  boats  drawing  8 
feet  of  water  to  navigate  between  Lake  Champlain  and  Vergennes  dur- 
ing the  entire  season. 

Jio  work  was  done  during  the  last  fiscal  year. 

The  maximum  draft  that  could  be  carried  to  Vergennes  on  June  30, 
1902,  was  8  feet  at  mean  low  water. 

The  commerce  of  this  creek  consists  of  coal,  lumber,  iron,  kaolin, 
and  general  merchandise,  the  amounts  reported  in  recent  years  being 
as  follows: 


Tons. 

1900 8,090 

1901 5,760 


Tons. 

1896 9,052 

1897 7, 680 

1899 7,200 

(See  Appendix  B  17.) 

18,  Harbor  at  Plattahurg^  N.  Y. — The  original  project  for  the 
improvement  of  this  harbor  was  probably  adopted  in  1836,  the  date  of 
the  first  appropriation,  and  proposed  the  construction  of  a  breakwater 
about  1,000  feet  east  of  the  steamboat  wharves.  Between  1836  and 
1875  a  total  of  about  1,250  linear  feet  of  breakwater  was  constructed. 

A  modification  of  the  project  made  in  1870  provided  for  the  exten- 
sion of  the  former  structure  southeastward,  the  dredging  of  some 
shoal  areas  within  the  breakwater,  and  the  protection  of  a  portion  of 
the  adjacent  beach  by  revetment. 

After  the  completion  of  the  project  of  1870  the  operations  were  con- 
fined to  necessary  repairs  and  the  dredging  of  limited  areas  near  the 
steamboat  docks. 

The  act  of  September  19, 1890,  appropriated  $32,500  for  completion 
of  the  improvement,  and  made  provision  for  a  northward  extension  to 
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the  breakwater  of  300  feet  and  for  replacing  by  a  stone  parapet  the 
crib  superstructure  of  the  older  part.  Under  ttis  appropriation  the 
project  was  completed  in  January,  1893,  since  which  time  no  work  on 
this  improvement  has  been  done.  The  breakwater  as  completed  is 
1,850  feet  in  length.  Some  dredging  has  been  done  in  the  anchorage, 
and  a  short  length  of  beach  has  been  protected. 

The  total  cost  of  the  work  to  June  30,  1902,  is  $185,440.76. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $5^000  for 
the  improvement  of  this  harbor,  for  maintenance  and  restoration. 

No  conmiercial  statistics  for  this  harbor  have  been  obtained  since 
1895,  when  a  total  of  46,395  tons  was  reported. 

Amount  appropriated  by  river  and  harbor  act  approve<l  June  1.3, 1902 $5, 000. 00 

July  1,  1902,  balance  unexpended 5, 000. 00 

(See  Appendix  B  18.) 

19,  Narrmm  of  Lake  Chamj)lmn^  Neiv>  York  and  Vermont, — In  its 
original  condition  the  15  miles  of  this  waterwaVj  extending  from  the 
northern  terminus  of  Champlain  Canal,  at  AVnitehall,  northerly  to 
Bensons  Landing,  Vermont,  had  a  very  narrow  and  tortuous  channel, 
not  more  than  9t  to  10  feet  deep  on  the  shoals  at  low  water. 

The  original  project,  adopted  in  1886,  was  to  obtain  a  channel  hav- 
ing a  least  width  of  150  feet  and  depth  of  12  feet  at  low  water  from 
the  northern  terminus  of  the  Champlain  Canal,  at  AVhitchall,  N.  Y., 
to  deep  w^ater  in  Lake  Champlain,  below  Bensons  Landing,  Vermont, 
a  distance  of  15  miles,  at  an  estimated  cost  of  $80,000.  (See  Annual 
Report  of  the  Chief  of  Engineers  for  1885,  pp.  2312-2314.) 

Work  under  this  project  was  completed  in  September,  1889,  at  a 
little  more  than  half  its  estimated  cost,  owing  to  the  low  prices  paid 
for  dredging. 

In  1890  a  supplemental  project  was  prepared  for  widening  and 
straightening  the  middle  reaches  of  the  cnannel,  at  an  estimated  cost 
of  $21,000.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1890, 
p.  2884.)  This  project  was  adopted  in  1892  and  work  completed 
under  it  in  August,  1896. 

In  1896  a  project  was  prepared  for  restoring,  widening,  and  deep- 
ening the  chaimel,  at  an  estimated  cost  of  $22,500,  the  cost  of  mainte- 
nance, after  completion,  being  placed  at  $2,500  annuall v.  (See  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  pp.  3302-3303.)  This 
project  was  adopted  in  1899. 

The  amount  expended  on  the  original  project  and  its  modifications, 
as  given  above,  to  June  30,  1902,  was  $68,500,  not  including  an  allot- 
ment of  $1,500  from  the  emergency  river  and  harbor  act  of  June  6, 
1900,  expended  in  1900  in  removing  a  shoal  which  had  formed  in 
Whitehall  Harbor,  restoring  the  area  dredged  to  its  former  depth  of 
12  feet. 

Before  the  commencement  of  work  under  the  modified  project  of 
1899  the  channel,  which  had  previously  been  dredged  to  12  feet,  had 
shoaled  in  places,  restricting  tne  draft  that  vessels  could  carry  through 
it  to  not  exceeding  10  feet. 

Since  then  the  shoal  places  in  Kenyons  Bay,  opposite  Pulpit  Point 
and  near  the  south  end  of  the  Narrows,  have  been  redreagcd  to  a 
depth  of  12  feet.  This  work  increased  the  available  depth  for  navi- 
gation from  10  to  12  feet.  Booms  have  also  been  placed  at  and  oppo- 
site Puts  Rock  in  order  to  prevent  vessels  from  colliding  with  the 
rocky  bluffs  at  these  points. 


Ton». 

1900 714,741 

1901 550,331 
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The  nver  and  harbor  act  of  June  13, 1902,  appropriated  $17,500  for 
this  work,  which  will  be  applied  to  the  completion  of  the  improvement. 

The  maximum  draft  that  can  be  carried  June  30,  1902,  is  12  feet  at 
mean  low  water. 

The  tonnage  passing  through  the  Narrows  consists  of  timber,  pulp, 
wood,  salt,  sugar,  coal,  stone,  lime,  clay,  iron,  and  general  merchan- 
dise, the  amounts  reported  for  the  past  live  years  being  as  follows: 

Tons. 

1897 519,873 

1898 , 498,731 

1899 848,457 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  .     $17, 500. 00 
July  1,  1902,  balance  unexpended .• 17,500.00 

(See  Appendix  B  19.) 

W,  Removing  sunken  vessels  or  craft  obstructing  or  endangeri/ng  navi- 
gation,— During  the  past  fiscal  year  the  wreck  of  schooner  Index  was 
removed  from  the  harbor  of  Biddeford  Pool,  Me.,  under  the  provi- 
sions of  the  act  of  March  3, 1899,  at  a  total  cost  of  $400. 

(See  Appendix  B  20.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  MASSACHU- 
SETTS SOUTH  OF  AND  INCLUDING  LYNN  HARBOR. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  S.  Stanton,  Corps 
of  Engineers. 

i.  Harhor  at  Lynn^  Mass. — An  area  of  shoals  extends  from  the 
wharves  at  Lynn  2i  miles  southerly  to  the  sea.  It  is  protected  from 
the  sea  by  the  peninsula  of  Lynn  Beach  and  Nahant. 

In  its  original  condition  three  narrow  and  crooked  channels,  in  which 
the  depth  was  but  6  feet  at  mean  low  water,  extended  from  the  wharves 
to  the  sea. 

The  original  project,  defined  in  the  report  of  a  Board  of  Engineers 
dated  April  10,  1884,  and  as  modified  in  1888,  was  to  dredge  a  channel 
200  feet  wide  and  10  feet  deep  at  mean  low  water  from  the  sea  (at 
White  Rocks)  a  distance  of  3,300  feet  to  a  deep  basin  opposite  Little 
Nahant,  and  from  the  basin  nearlv  opposite  Sand  Point,  a  distance  of 
6,900  feet  to  a  point  400  feet  insiae  tne  harbor  line,  and  an  anchorage 
iMisin  500  feet  oy  300  feet  and  10  feet  deep  at  mean  low  water,  the 
upper  part  of  the  channel  to  be  maintained  by  occasional  dredging,  the 
lower  part  by  a  training  wall  joining  the  land  at  Little  Nahant. 

The  amount  expended  on  this  project  to  June  30, 1902,  is  $121,924.74. 
with  which  the  entire  channel  and  the  anchorage  basin  as  prescribea 
in  the  project  have  been  completed.  The  building  of  a  traming  wall 
has  not  been  commenced,  because  the  necessity  for  its  construction  has 
never  been  apparent 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  is  to  dreage  the  channel  200  feet  wide  from  the  sea  to  the 
anchorage  basin  and  the  anchorage  basin  itself  to  the  depth  of  15  feet 
at  naean  low  water,  at  an  estimated  cost  of  $162,936.84.     Under  this 

Eroject  to  the  close  of  the  fiscal  year  ending  June  30,  1902,  no  money 
as  been  expended  and  there  are  no  liabilities. 

The  maximum  draft  that  can  be  carried  June  30, 1902,  over  the  shoal- 
est  part  of  the  localitjr  under  improvement  is  10  feet  at  mean  low  water. 
The  mean  range  of  tides  is  9.3  feet. 
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The  commerce  of  the  harbor  to  be  benefited  by  the  improvement 
consists  chiefly  of  coal,  lumber,  and  building  materials,  of  wnich  about 
400,000  tons  was  carried  into  the  harbor  during  the  year,  the  improve- 
ment enabling  these  supplies  to  be  delivered  at  Lynn  witnout  breaking 
cargoes  in  Boston. 

Tne  original  project  approved  by  the  Secretary  of  War  April  21, 
1884,  is  in  the  Aimual  Report  of  the  Chief  of  Engineers  for  1884,  {Jage 
524,  and  the  map  of  the  harbor  at  page  532. 

The  existing  project  was  publishedwith  map  as  House  Doc.  No.  78, 
Fifty-sixth  Congress,  second  session,  and  without  map  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  page  1093. 

PROJECT  OP   1884   FOR   10-POOT  CHANNEL. 

July  1, 1901,  balance  unexpended $6,875.26 

June  30, 1902,  amount  expended  during  fiscal  year 300.00 

July  1, 1902, balance  unexpended 6,575.26 

PROJECT   OP   1900   POR   15-POOT  CHANNEL. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902  . .    25, 000. 00 
July  1, 1902,  balance  imexpended 25,000.00 

(See  Appendix  C  1.) 

2,  Mystic  and  Maiden  'H/vers^  and  Mystic  River  helow  the  mouth  of 
Island  End  River^  Massachusetts. — {a)  Mystic  River, — In  its  original 
condition,  the  Mystic  had  a  practicable  channel  6  feet  deep  at  mean 
low  water  extencfing  to  Denning's  landing,  3.9  miles  alx)ve  its  mouth 
in  Boston  Harbor,  and  4  feet  deep  at  mean  low  water  about  2,000  feet 
farther. 

The  original  project  for  improvement,  adopted  by  the  act  of  July 
13,  1892,  which  is  also  the  present  project,  is  to  make  the  channel  100 
feet  wide  and  6  feet  deep  at  mean  low  water  from  the  Boston  and 
Maine  Railroad  (Western  Division)  bridge  up  about  1  mile  to  the  first 
turn  above  Denning's  wharf,  and  thence  2  miles  to  the  head  of  navi- 
gation, at  Medford,  4  feet  deep  at  mean  low  water,  gradually  narrow- 
ing (from  100  feet)  to  50  feet  at  the  upper  end,  at  an  estimated  cost  of 
1^25,000. 

The  amount  expended  to  close  of  the  fiscal  year  June  30,  1902,  is 
$15,000.  With  this  expenditure  a  channel  100  feet  wide  and  6  feet 
deep  at  mean  low  water  has  been  completed  to  the  full  length  pre- 
scribed in  the  project,  and  the  improvement  has  been  carried  a  further 
distance  of  4,200  feet  with  the  wioth  and  the  3epth  of  4  feet  prescribed 
in  the  project. 

The  maximum  draft  that  can  be  carried,  June  30,  1902,  at  mean  low 
water  is  6  feet  up  to  the  firat  turn  above  Denning's  wharf,  and  thence 
to  the  head  of  navigation  1^  feet.     The  mean  range  of  tides  is  9.8  feet. 

The  commerce  benefited  by  this  improvement  consists  chiefly  of 
coal  and  molasses,  of  which  about  11,000  tons  is  annually  delivered 
at  Medford  and  about  8,000  tons  at  Denning's  wharf,  in  Charlestown, 
without  breaking  cargoes  in  Boston. 

A  report  with  map  of  the  survey  of  Mystic  Eiver  and  description 
of  the  project,  is  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  page  674. 

(b)  Maiden  River.  — In  its  original  condition  the  Maiden  has  a  practi- 
cable channel  4  feet  deep  at  mean  low  water,  exteu^ng  only  2,000  feet 
above  its  confluence  witn  the  Mystic. 
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The  original  project,  adopted  by  the  act  of  August  12,  1882,  was  to 
make  the  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water 
to  the  second  bridge,  about  1.8  miles  above  its  confluence  with  the 
Mystic,  at  an  estimated  cost  of  $35,000. 

The  amount  expended  on  the  Maiden  River  under  the  original  proj- 
ect and  prior  to  operations  under  the  existing  project  was  fl0,000,  in 
obtaining  a  channel  with  a  least  width  of  50  feet  and  70  feet  at  turns 
with  a  depth  of  12  feet  at  mean  high  water  from  the  mouth  to  the  first 
bridge  at  Maiden,  a  distance  of  li  miles. 

The  existing  project,  adopted  bv  the  act  of  July  13,  1892,  is  to  dredge 
a  channel  12  feet  deep  at  mean  high  water  100  feet  wide  to  the  first 
bridge,  1.6  miles  above  its  confluence  with  the  Mystic,  and  75  feet  wide 
about  1,200  feet  farther  to  the  second  bridge,  at  an  estimated  cost  of 
$37,000. 

The  amount  expended  under  the  existing  project  to  June  30,  1902, 
is  $22,500,  of  which  $7,513.61  was  expended  for  maintenance. 

With  it  a  channel  was  obtained  100  feet  wide  and  12  feet  deep  at 
mean  high  water  up  to  the  first  bridge.  The  local  oflicer  has  reported 
the  river  above  this  point  to  be  unworthy  of  improvement  Dy  the 
Unit^  States  at  this  tune. 

The  maximum  draft  that  can  be  carried  at  mean  high  water,  June 
30,  1902,  over  the  shoalest  part  of  the  improved  channel  is  10  feet. 
The  mean  range  of  tides  is  9.8  feet. 

A  report  of  the  survey  of  Maiden  River  and  description  of  the  orig- 
inal project  is  on  page  532,  Annual  Report  of  the  Cnief  of  Engineers 
for  1881. 

The  modifications  of  the  project  are  stated  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1900,  page  1191. 

The  existing  project  is  described  on  page  672,  Annual  Report  of  the 
Chief  of  Engineers  for  1891. 

(c)  Mystw  Rlvefi'  helmo  the  irwuth  of  Island  End  Rmer. — Island  End 
River  is  li  miles  above  the  mouth  of  the  Mystic,  at  the  navy -yard  in 
Charlestown  and  2,700  feet  above  the  Chelsea  drawbridge,  over  the 
Mystic. 

In  its  original  condition  the  Mystic  up  to  Island  End  River  had  a 
narrow  channel  14.4  feet  deep  at  mean  low  water,  but  so  narrow  above 
the  drawbridge  as  to  be  barely  practicable. 

The  original  project,  adopted  by  the  act  of  March  3,  1899,  which  is 
also  the  existing  project,  is  to  dredge  a  channel  25  feet  deep  at  mean 
low  water  and  300  feet  wide,  embracing  1.7  miles  of  the  Mystic, 
extending  from  its  mouth  to  a  point  800  feet  above  Island  End  River, 
at  a  cost  estimated  in  August,  1899,  at  $267,547.50  (reduced  estimate). 

To  June  30,  1902,  $47,713.12  has  been  expended  obtaining  a  chan- 
nel 25  feet  deep  at  mean  low  water,  with  a  minimum  width  of  100  feet 
up  to  Chelsea  drawbridge  and  125  to  240  feet  in  width  from  Chelsea 
drawbridge  to  Island  End  River. 

The  maximum  draft  that  can  be  carried  June  30,  1902,  over  the 
shoalest  part  of  the  locality  under  improvement  is  25  feet.  The  mean 
range  of  tides  is  9.6  feet. 

Tqc  commerce  of  the  Mystic  River  below  the  mouth  of  Island  End 
River  amounts  annually  to  1,430,650  tons,  chiefly  coal  and  lumber,  of 
which  80,650  tons  is  carried  above  the  locality  of  this  improvement 
to  the  Upper  Mystic  and  Maiden. 

A  report  of  the  survey  of  the  river  was  published  in  the  Annual 
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Report  of  the  Chief  of  Engineers  for  1899,  page  1097.    No  map  has 
been  published. 

July  1,  1901 ,  balance  unexpended $5, 058. 88 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902 . .    25, 000. 00 

30,058.88 
June  30,  1902,  amount  expended  during  fiscal  year 272. 00 

July  1,  1902,  balance  unexpended 29,786.88 

(See  Appendixes  C  2  and  3.) 

3.  Harbor  at  Bmton^  Mass. — In  its  original  condition  the  headlands 
and  islands  were  without  protection  against  the  sea,  which  was  exten- 
sively eroding  them.  Dangerous  rocKs  obstructed  the  approach  and 
entrance  from  Nantasket  Roads  to  the  lower  main  ship  channel  through 
the  Narrows.  That  channel  was  23  feet  deep  at  mean  low  water  with 
a  least  width  of  150  feet.  The  upper  main  ship  channel  from  President 
Roads  to  Boston  had  a  least  depth  of  18  feet  at  mean  low  water  with  a 
least  width  of  100  feet.  The  channel  from  President  Roads  to  Broad 
Sound  in  the  ocean  had  a  least  depth  of  29  feet  at  mean  low  water 
with  a  least  width  of  200  feet. 

The  original  project,  act  of  March  3,  1825,  was  "  for  the  preserva- 
tion of  the  islands  in  Boston  Harl>or  necessary  to  the  security  of  that 
place,"  and  until  1866  all  expenditures,  amounting  to  $546,526.10, 
appear  to  have  been  applied  to  that  purpose  in  the  })uilding  and  repair 
of  permanent  sea  walls.  The  amount  expended  upon  them  since  1866 
can  not  be  accurately  stated. 

The  original  project  for  the  improvement  of  the  harbor  adopted  by 
the  act  of  March  2,  1867,  was  (as  modified)  to  make  the  main  ship 
channel  from  Nantasket  Roads  to  Boston  28  feet  deep  at  mean  low 
water,  600  feet  wide  through  the  Narrows  to  President  Roads,  and 
1,000  feet  wide  from  President  Roads  to  Boston. 

Prior  to  operations  under  the  existing  project  and  to  this  date  3.75 
miles  of  sea  walls  had  been  built,  protecting  the  most  exposed  head- 
lands and  islands,  and  a  channel  had  been  completed  23  feet  deep  at 
mean  low  water  from  Nantasket  Roads  to  Boston,  with  a  least  width 
of  625  feet  in  the  Narrows  and  of  850  feet  between  President  Roads 
and  the  city. 

The  amount  expended  on  original  and  modified  projects  from  1825 
to  June  30,  1902,  upon  sea  walls  and  channels,  for  improvement  and 
maintenance,  is  $2,300,937.37. 

This  amount  is  exclusive  of  all  expenditures  on  the  six  existing 
projects,  for  the  three  harbor  channels,  and  the  three  tributary  chan- 
nels, which  follow: 

The  existing  projects  are — 

1.  Adopted  by  the  river  and  harbor  act  of  July  13, 1892.  To  widen 
the  main  ship  channel,  from  Nantasket  Roads  to  Boston,  to  1,000  feet, 
and  to  deepen  it  to  27  feet  at  mean  low  water,  at  an  estimated  cost  of 
$1,250,000,  subsequently  increased  to  $1,488,751. 

2.  Adopted  by  the  river  and  harbor  act  of  March  3, 1899.  To  widen 
the  Broad  Sound  channel  to  1,200  feet,  and  to  deepen  it  to  30  feet  at 
mean  low  water,  at  an  estimated  cost  of  $455,000. 

3.  Adopted  by  the  river  and  harbor  act  of  June  13, 1902.  To  pro- 
vide channels  35  feet  deep  at  mean  low  water,  1,200  feet  wide  from 
the  navy-yard  at  Charlestown  and  the  Chelsea  bridge  and  Charles 
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River  bridge  to  President  Roads,  and  1,500  feet  wide  from  President 
Roftds  through  Broad  Sound  to  the  ocean,  at  an  estimated  cost  of 
$7,994,248.68.  (To  avoid  a  large  amount  of  rock  excavation  the  35- 
foot  channel  from  President  Roads  to  Broad  Sound  is  in  a  diflFerent 
location  from  the  30-foot  channel.) 

Project  of  July  13^  1892. — ^The  main  ship  channel  has  been  dredged 
to  the  full  width  of  1,000  feet  from  Nantasket  Roads  to  Boston,  and 
to  the  depth  of  27  feet  at  mean  low  water,  excepting  some  ridges  and 
lumps  lert  in  the  upper  main  ship  channel  by  the  dredge. 

In  the  upper  main  ship  channel  one-half  its  width,  500  feet,  has  been 
cleared  of  ledges  by  the  removal  of  several  groups,  covering  about  one 
acre.  Ledges  remaining  to  be  removed  make  the  least  width  of  the 
channel,  27  feet  deep  at  mean  low  water,  500  feet  in  the  upper  and 
450  feet  in  the  lower  main  ship  channels. 

To  June  30,  1902,  there  was  expended  on  this  project,  not  including 
outstanding  liabilities,  $1,065,308.08,  all  for  improvement. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  June  30, 
1902,  over  the  shoalest  part  of  the  locality  under  improvement  is  in 
the  upper  main  ship  channel,  from  President  Roads  to  Boston,  26  feet, 
and  in  the  lower  main  ship  channel,  from  President  Roads  to  the  sea, 
27  feet,  unless  ledges  not  aetected  by  the  soundings  be  revealed  by  the 
sweeping  of  that  channel,  which  is  in  progress  at  the  close  of  the  fiscal 
year. 

A  map  of  the  project  is  in  Annual  Report  of  the  Chief  of  Engineers 
for  1894,  page  554. 

Project  of  March  J,  1899, — The  Broad  Sound  channel  has  been 
dredged  to  the  depth  of  30  feet  at  mean  low  water  from  President 
Roads  to  the  sea,  with  a  least  width  of  780  feet. 

The  amount  expended  under  this  project  to  June  30,  1902,  not 
including  outstanding  liabilities,  is  $196,095.18,  all  for  improvement. 

The  maximum  di'aft  that  can  be  carried  through  the  channel  June 
30,  1902,  is  30  feet  at  mean  low  water,  so  far  as  is  known  until  the 
channel  is  swept  for  obstructions  not  revealed  by  the  soundings. 

The  project  is  published  with  map  in  House  Doc.  No.  133,  Fifty-fifth 
Congress,  secona  session,  and  without  map  in  Annual  Report  of  the 
Chief  of  Engineers  for  1898,  mge  886. 

Project  of  June  13^  1902, --This  project,  modified  and  adopted  by 
the  act  of  June  13,  1902,  was  published  with  map  in  House  Doc.  No. 
119,  Fifty-sixth  Congress,  second  session,  and  without  map  in  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  page  1098. 

There  have  been  no  expenditures  under  this  project. 

The  mean  range  of  tides  is  9.5  feet  at  Boston  light  and  9.6  feet  in 
the  upper  harbor. 

The  commerce  chiefly  benefited  by  the  improvement  is  the  export 
of  grain.  From  report  of  the  Boston  Chamber  of  Commerce  for  1901 
it  appears  that  11,925,415  bushels  of  wheat  was  exported  in  the  cal- 
endar year  1900  and  20,084,378  bushels  in  the  calendar  year  1901; 
that  16^132,786  bushels  of  corn  was  exported  in  the  calendar  year  1900 
and  11,535,305  bushels  in  1901;  that  1,609,015  barrels  of  flour  was 
exported  in  the  calendar  year  1900  and  1,468,971  barrels  in  the  calen- 
dar year  1901 — the  total  exports  of  wheat,  corn,  and  flour  amounting 
in  1900  to  967,163  tons  and  in  1901  to  1,069,478  tons. 

The  additional  improvement  by  the  35-foot  project  is  for  the  pur- 
pose of  extension  of  benefits  by  the  admission  to  the  port  of  grain 
carrying  and  passenger  ships  of  modern  dimensions  and  deep  draft. 
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The  number  of  cabin  passengers  who  arrive  in  Boston  annually  by 
these  steamers  has  doubled,  and  of  those  who  sailed  has  quadrupled 
in  the  ten  years  since  1891.  In  the  calendar  year  1901,  11,698  cabin 
passengers  and  27,327  steerage  passengers  arrived  and  8,236  cabin 
passengers  and  9,804  steerage  passengers  sailed;  total,  57,065.  Instead 
of  former  indirect  sailings  from  Boston  for  Hamburg,  there  were,  in 
1900,  two,  and  in  1901  fifteen  clearances  for  that  port,  being  practi- 
callv  the  establishment  of  a  direct  line  between  Boston  and  Ifemburg. 

irilyuiarij  channels. — (a)  Charl^  River. — In  the  original  condition 
of  the  9  miles  of  natural  channel  of  this  river  from  its  mouth  to  the 
dam  at  the  head  of  navigation  at  Watertown  the  depth  at  mean  low 
water,  from  the  mouth  41  miles  to  the  Western  Avenue  Bridge,  was 
not  less  than  7  feet  except  in  several  places,  covering  about  \\  miles, 
below  Brookline  bridge,  where  the  aepth  varied  from  4i  to  7  feet. 
From  Western  Avenue  Bridge  2^  miles  to  the  Arsenal  Street  Bridge 
the  depth  was  4  feet.  Thence  If  miles  to  the  dam  it  varied  between 
0  and  9i  feet. 

The  original  project,  adopted  by  the  act  of  June  14,  1880,  which  is 
also  the  existing  project,  is  to  widen  and  deepen  the  natural  channel  so 
that  at  mean  low  water  it  shall  be  from  its  mouth  to  Western  Avenue 
Bridge  200  feet  wide  and  not  less  than-  7  feet  deep;  thence  to  Market 
Street  Bridge  80  feet  wide  and  6  feet  deep;  thence  to  the  dam  60  feet 
wide  and  2  feet  deep;  at  an  estimated  cost  of  $125,000. 

The  amount  expended  to  June  30,  1902,  is  $57,500,  all  for  improve- 
ment, with  which  the  channel  has  been  completed  as  prescribed  in  the 
project  up  to  the  Arsenal  Street  Bridge  (now  called  also  Western 
Avenue  Bridge). 

The  maximum  draft  that  can  be  carried  Juno  30,  1902,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  improved  is  6  feet.  The 
mean  range  of  tides  is  9.3  feet. 

The  improvement  serves  an  annual  commerce  comprising  99,000 
tons  of  coal,  5,000,000  feet  of  lumber,  which,  together  with  wood  and 
lime,  amount  to  about  110,000  tons  annually,  enabling  it  to  he  delivered 
without  breaking  cargoes  at  Boston,  saving  the  cost  of  one  handling 
and  the  greater  cost  of  transportation  from  Boston  by  rail. 

A  full  description  of  the  project,  together  with  niap  of  the  river 
showing  the  progress  of  the  improvement  to  this  date,  is  on  page  512, 
Annual  Report  of  the  Chief  of  Engineers  for  1884. 

(J)  Fort  Point  Channel. — In  its  original  condition  the  mid-channel 
depth  was  12  feet  at  its  mouth  and  16  feet. thence  to  the  Federal  Street 
Bridge,  excepting  at  the  draw  in  the  Congress  Street  Bridge,  where  it 
was  14.5  feet  at  mean  low  water. 

The  original  project,  adopted  by  the  act  of  August  5, 1886,  which  is 
also  the  existing  project,  is  to  dredge  a  channel  175  feet  wide  and  23 
feet  deep  at  mean  low  water  from  the  entrance  about  4,190  feet  to  near 
Federal  Street  Bridge,  at  an  estimated  cost  of  $100,000. 

To  June  30,  1902,-  there  has  been  expended  $18,027,  all  for  improve- 
ment, with  which  a  channel  was  obtained  of  the  width  and  deptn  pre- 
scribed in  the  project  from  its  entrance  to  the  Congress  Street  Bricige, 
with  an  extension  carried  through  the  north  draw  to  near  the  western 
extremity  of  the  "  rest  pier." 

The  maximum  draft  tnat  can  1x5  carried  June  30, 1902,  at  mean  low 
water  over  the  shoalest  part  of  the  improved  channel  is  23  feet.  The 
mean  range  of  tides  is  9.6  feet. 

The  conmierce  benefited  by  this  improvement  consists  of  coal,  sugar, 
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molasses,  and  building  materials, of  which  about  313,000  tons  is  delivered 
annually  at  wharves  located  upon  that  portion  of  Fort  Point  Ciiannel 
embraced  in  the  improvement. 

The  condition  of  the  channel,  the  report  of  the  survey  of  the  ciian- 
nel, and  the  description  and  estimate  of  cost  of  the  project  are  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1885,  page  546.  The 
rates  obtained  in  1886  for  dredging  were  much  lower  than  the  estimate, 
and  on  page  516,  Annual  Report  of  the  Chief  of  En^neers  for  1887, 
the  total  estimated  cost  of  the  project  was  reduced  to^78,750. 

(e)  Chdseu  Creek, — In  its  original  condition  it  had  a  channel  of  prac- 
ticable width  extending  11,000  feet  from  its  confluence  with  Mystic 
River  in  Boston  Harbor  and  18  feet  deep  at  mean  high  water,  except 
on  a  bar  about  2,000  feet  below  its  head,  upon  which  the  depth  was  17 
feet.  In  the  3,300  feet  from  the  head  of  the  18-foot  channel  to  the  head 
of  navigation  the  depth  gradually  shoaled  to  13  feet  at  mean  high  water. 

The  original  project  adopted  bv  the  act  of  June  3,  1896,  which  is 
also  the  existing  project,  is  to  make  the  channel  about  5,500  feet  in 
length  next  below  the  head  of  navigation,  150  feet  wide,  and  18  feet 
deep  at  mean  high  water,  at  an  estimated  cost  of  $65,000. 

Tne  amount  expended  under  this  project  to  June  30,  1902,  not 
including  outstanding  liabilities,  is  tf,030.80,  all  for  improvement, 
with  which  in  1896  a  channel  14  feet  deep  at  mean  high  water  ana 
nowhere  less  than  35  feet  wide  had  been  dredged  from  the  head  of  the 
18-foot  channel  upstream  2,800  feet  to  a  little  above  Proctor's  wharf, 
and  a  survey  had  oeen  made  for  further  improvement. 

June  2  to  June  30,  1902,  the  dredging  of  a  channel  75  feet  wide  and 
18  feet  deep  at  mean  high  water  through  the  bar,  and  a  channel  50  to 
150  feet  wide,  14  feet  deep  at  mean  nigh  water,  and  2,800  feet  in 
length  from  the  head  of  the  18-foot  channel  from  Proctor's  wharf,  500 
feet  below  the  head  of  navigation,  have  been  nearly  completed. 

June  30,  1902,  the  maximum  draft  that  can  be  carried  at  mean  high 
water  over  the  shoalest  part  of  the  improved  channel  is  14  feet. 

The  mean  range  of  tides  is  9.6  feet. 

PROJECT   FOR   GENERAL   IMPROVEMENT. 

July  1,  1901,  balance  unexpended $79,521.13 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .  100, 000. 00 

179, 621. 13 
June  30,  1902,  amount  expended  during  fiscal  year 35, 535. 49 

July  1,  1902,  balance  unexpended 143,935.64 

July  1,  1902,  outstanding  liabilitiee 7,598.51 

July  1,  1902,  balance  available 136,337.13 

July  1,  1902,  amount  covered  by  uncompleted  contracts 1, 186. 25 

PROJECT  OP  1892. 

July  1,  1901,  balance  unexpended $356,055.40 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 175, 000. 00 

531,055.40 
June  30,  1902,  amount  expended  during  fiscal  year 90, 767. 19 

July  1,  1902,  balance  unexpended 440,288.21 

July  1,  1902,  outstanding  ImbiUtiee 61,836.31 

July  1,  1902,  balance  available 378,451.90 

July  1,  1902,  amount  covered  by  uncompleted  contracts 187, 911. 32 
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PROJECT  FOR  BROAD  SOUND  CHANNEL. 


July  1,  1901,  balance  unexpended $405,625.03 

June  30,  1902,  amount  expended  during  fiscal  year 146, 720. 21 

July  1,  1902,  balance  unexpended 258,904.82 

July  1,  1902,  outstanding  liabilities 24,841.08 

July  1,  1902,  balance  available 234,063.74 

July  1.  1902,  amount  covered  by  uncompleted  contracUt 86, 854. 04 

PROJECT   OP   1902. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.    $600, 000. 00 
July  1,  1902,  balance  unexpended 600,000.00 

I  Amount  (estimated)  required  for  completion  of  existing  project 7, 394, 248. 68 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1904,  in  addition  to  the  balance  unexpended  Julv  1 ,  1902 600, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  C  4:.) 

^.  Tovni  and  Weyincnith  rivers^  MaasacJvuaetta. — {a)  Town  Hwer. — In 
ita  original  condition  Town  River  had  a  good  channel  not  less  than  7 
feet  deep  at  mean  low  water,  extending  4,000  feet  from  its  confluence 
with  Weymouth  River. 

At  that  distance  the  channel  suddenly  shoaled  to  less  than  4  feet, 
and  was  1  to  2  feet  deep  for  a  distance  of  3,3(X)  feet,  and  was  about  18 
inches  above  low  water  for  a  further  distance  of  about  1,2(X)  feet  to 
the  upper  wharves  at  Quincy. 

The  original  project  adopted  by  the  river  and  harbor  act  of  June  3, 
1896,  which  is  tne  present  project,  is  to  dredge  the  channel  4,500  feet 
long  to  the  upper  whaiTes  at  Quincy,  to  the  width  of  100  feet  and 
depth  of  4  feet  at  mean  low  water,  at  a  cost  estimated  August  7, 1896, 
at  $25,000. 

To  June  30,  1902,  the  amount  expended  was  $17,754.92,  all  for 
improvement. 

With  this  expenditure  the  lower  1,400  feet  and  the  upper  1,000  feet 
of  the  channel  4,500  feet  long  have  been  dredged  to  tne  width  of  50 
feet,  and  the  intermediate  2,100  feet  to  the  full  width  of  100  feet  and 
the  depth  of  4  feet  at  mean  low  water. 

The  maximum  draft  that  can  be  carried  on  June  30,  1902,  up  to  the 
head  of  the  section  dredged  to  100  feet  wide  is  3  feet  at  mean  low 
water;  thence  to  the  head  of  navigation  there  is  no  low-water  channel. 
The  mean  range  of  tides  is  9.4  feet. 

The  commerce  benefited  by  the  improvement  consists  of  coal,  lum- 
ber, and  stone,  of  which  about  1()0,000  tons  are  annually  carried 
through  the  improved  channel  in  vessels  and  barges. 

The  original  project,  with  map,  was  publishea  as  Hou.se  Ex.  Doc. 
No.  155,  I<  ifty-first  Congress,  second  session.  The  report  of  survey, 
without  map,  is  in  the  Annual  Report,  Chief  of  Engineers,  for  1891, 
page  679. 

(p)  Weyinouth  River. — In  its  original  condition  at  mean  low  water 
Weymouth  River  was  navigable  from  its  mouth  in  Nantasket  Roads, 
Boston  Harbor,  4  miles,  to  near  its  confluence  with  Town  River,  for 
vessels  drawing  18  feet;  3,700  feet  farther  the  depth  at  mean  low 
water  was  12  feet,  and  4,000  feet  farther  it  was  6  feet  in  a  channel  of 
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practicable  width;  7,000  feet  farther  the  depth  was  3  feet  and  the 
channel  too  narrow  to  be  practicable. 

Weynfiouth  (Back)  River  had  a  practicable  channel  not  less  than  200 
feet  wide  and  not  less  than  12  feet  deep  at  mean  low  water  from  its 
confluence  with  We^^mouth  River,  8,000  feet,  to  the  wharf  of  the  Brad- 
ley Fertilizer  Conipan}^  except  on  its  bar  400  feet  across,  one-fourth 
of  a  mile  above  its  mouth,  where  the  depth  was  11  feet,  and  except  the 
2,000  feet  next  below  the  wharf  of  the  fertilizer  company,  where  the 
depth  gradually  shoaled  from  12  feet  to  6  feet  at  mean  low  water. 

The  original  project,  adopted  by  the  act  of  September  19,  1890, 
which  is  also  the  existing  project,  is  to  obtain  in  Weymouth  River  a 
navigable  channel  6  feet  deep  at  mean  low  water  for  the  further  dis- 
tance of  7,000  feet,  100  feet  wide  to  near  Weymouth  Landing,  80  feet 
wide  thence  to  Braintree  bridge,  and  50  feet  wide  above  that  point; 
and  as  extended  by  the  act  oi  August  18,  1894,  to  dredge  in  Wey- 
mouth (Back)  River  a  channel  12  feet  deep  at  mean  low  water  200  feet 
wide  through  the  bar  and  to  extend  the  cnannel  12  feet  deep  at  mean 
low  water  and  200  feet  wide,  2,200  feet  to  the  wharf  of  the  Bradley 
Fertilizer  Company,  at  an  estimated  cost  for  Weymouth  River  of 
$40,000,  and  for  Weymouth  (Baxjk)  River  of  $22,000,  a  total  of  $62,000. 

The  amount  expended  on  this  project  to  the  close  of  the  fiscal  year 
ending  June  30,  1902,  is,  for  Weymouth  River  $37,323.01,  and  for 
Weymouth  (Back)  River  $11,753.59,  all  for  improvement. 

This  expenditure  has  resulted  in  deepening  the  channel  in  Wey- 
mouth River  to  6  feet  through  the  entire  7,000  feet  of  the  river 
embraced  in  the  project  to  the  width  of  at  least  100  feet  for  a  distance 
of  3,325  feet  from  its  lower  end,  60  feet  wide  for  a  further  distance  of 
1,650  feet,  and  of  the  full  projected  width  for  the  further  distance  of 
1,625  feet.  In  Weymouth  (Back)  River  of  the  2,400  feet  of  the  chan- 
nel embraced  in  the  project,  400  feet  on  the  bar  has  been  dredged  to 
the  full  width  and  depth  prescribed  in  the  project,  and  the  2,0(X)  feet 
extending  to  the  Braaley  Fertilizer  Company's  wharf  to  the  depth  of 
12  feet  at  mean  low  water  and  the  width  of  125  feet. 

The  maximum  draft  that  can  be  carried,  June  30^  1902,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  is,  in 
the  Weymouth  River  4  feet,  and  in  the  Weymouth  (Back)  River  10 
feet.     The  mean  range  of  tides  is  9.4  feet. 

The  annual  commerce  of  Weymouth  River  comprises  coal,  lumber, 
and  building  materials,  amountmg  to  about  48^00  tons,  and  of  Wey- 
mouth (Back)  River  about  100,000  tons,  of  whicn  there  are  about  5,000 
tons  of  coal  and  95,000  tons  of  raw  and  manufactured  fertilizer  prod- 
ucts. The  improvement  enables  about  43,000  tons  of  coal  and  about 
4,000,000  feet  of  lumber  to  be  delivered  annually  at  Weymouth  Land- 
ing, Braintree,  and  Quincy  without  breaking  cargoes  in  Boston. 

A  report  of  the  survey  of  Weymouth  (Back)  River  is  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1891,  page  683,  and  a  map  with 
description  of  the  project  was  published  as  House  Ex.  Doc.  No.  256, 
Fifty-first  Congress,  second  session. 

July  1,  1901,  balance  unexpended $1,191.89 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .     15, 000. 00 

16, 191. 89 
June  30,  1902,  amount  expended  during  fiscal  year 23.41 

July  1,  1902,  balance  unexpended 16,108.48 

(See  Appendixes  C  5  and  6.) 
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5.  Harbor  at  Cbhasset^  Mass. — In  the  original  condition  of  this  harbor 
the  distance  from  the  depth  of  4  feet  at  mean  low  water  in  its  roadstead 
was  4,600  feet  through  shoals  of  sand  and  mud  to  the  depth  of  4  feet 
at  mean  low  water  in  a  narrow  channel  extending  with  not  less  than 
that  depth  about  1,000  feet  to  the  wharf.  The  least  depth  on  the 
intervening  shoaling  was  0.7  foot. 

The  original  project  adopted  by  the  act  of  June  13,  1902,  which  is 
the  present  project,  is  to  dredge  a  channel  to  the  depth  of  4  feet  at 
mean  low  water  from  the  roadstead  to  the  wharf,  60  feet  wide,  inci'eas- 
ing  to  75  feet  at  the  curve,  and  to  dredge  a  turning  basin  in  the  harbor, 
350  by  350  feet,  at  an  estimated  cost  of  $21,670. 

No  money  has  been  expended  upon  this  proj'ect. 

The  mean  range  of  tides  is  9.4  leet. 

The  commerce  involved  in  this  improvement  is  reported  to  be  the 
transportation  into  the  harbor  of  about  2,000  tons  of  coal,  670  tons 
of  lumber,  and  500  tons  of  bricks,  amounting  to  about  3,170  tons 
annually. 

A  description  of  the  project,  with  map,  was  printed  in  House  Doc. 
No.  284,  Fifty-sixth  Congress,  first  session,  ana,  without  map,  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1222. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .  $10, 000. 00 
July  1,  1902,  balance  unexpended 10, 000. 00 

(See  Appendix  C  7.) 

6.  Harbor  at  Sdtiuite^  Ma4i8. — In  its  original  condition  the  depth  on 
the  bar  was  about  2.5  feet  at  mean  low  water,  and  the  entrance  was 
obstructed  b}'^  many  sunken  bowlders;  of  the  low-water  area  of  about 
67  acres,  6  acres  had  a  depth  of  at  least  3  feet  at  mean  low  water  and 
there  was  little  protection  against  the  sea. 

The  original  proj'ect  seems  to  have  been  to  protect  the  beach  between 
Cedar  Point  and  the  mainland  on  the  northerly  side  of  the  entrance  to 
the  harbor,  upon  which,  prior  to  operations  under  the  existing  projects 
(in  1829  to  1852),  $1,180  was  expended  in  building  450  linear  feet  of 
brush  and  stone  bulkhead  and  385  linear  feet  of  stone  apron  10  feet 
wide. 

The  existing  proj'ect.  adopted  by  the  act  of  June  14, 1880,  is  to  build, 
of  rubble  stone,  a  nortn  breakwater  800  feet  and  a  south  breakwater 
730  feet  long,  to  dredge  an  anchorage  basin  of  30  acres  and  an  entrance 
channel  2,700  feet  long  and  300  feet  wide,  with  depths  at  mean  low 
water  of  15  feet  at  the  entrance,  12  to  15  feet  between  the  breakwaters, 
12  feet  immediately  back  of  the  soutli  breakwater,  10  feet  in  the 
anchorage  basin,  and  3  feet  in  the  channel  to  the  wharves,  at  an  esti- 
mated cost  of  $100,000  for  the  breakwaters  and  of  $190,000  for  the 
dredging;  total,  $290,000. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1902,  there  had 
been  ejyended  on  the  work  under  the  existing  project  $103,351.94,  of 
which  ^1,989.11  was  expended  for  maintenance  during  the  last  two 
fiscal  years.  The  amount  previously  expended  for  maintenance  is  not 
ascertainable. 

With  that  expenditure  all  known  bowlders  obstructing  the  entrance 
to  the  harbor  have  been  removed;  the  anchorage  basin,  360  feet  by  400 
feet,  has  been  dredged  7  feet  at  mean  low  water,  and  the  channel  from 
the  sea  to  the  basin  has  been  dredged  7  feet  deep,  100  feet  wide,  and 
1,600  feet  long;  the  channel,  2,150  feet  long  from  the  anchorage  basin 
to  the  town  wharves,  has  teen  dredged  3  feet  at  mean  low  water  at 
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least  100  feet  wide,  and  720  linear  feet  of  the  north  breakwater  and 
450  linear  feet  of  the  south  breakwater  have  been  built.  The  local 
officer  has  reported  the  locality  to  be  unworthy  of  further  improve- 
ment except  for  maintenance. 

The  maximum  draft  that  can  be  carried  at  mean  low  water,  June  30, 
1902,  over  the  shoalest  part  of  the  locality  under  improvement  is 
through  the  entrance  channel  and  basin  7  feet  and  through  the  chan- 
nel from  the  basin  to  the  town  wharves  20  inches  at  mean  low  water. 
The  mean  range  of  tides  is  9.8  feet. 

The  commerce  benefited  by  the  improvement  of  this  harbor  consists 
of  coal,  lumber,  and  building  materials,  of  which  about  15,000  tons  is 
received  annually. 

The  existing  project  as  reported  by  a  Board  of  Engineers,  Septem- 
ber 18, 1880,  with  map  of  the  harbor,  is  published  in  Annual  Import 
of  the  Chief  of  Engineers  for  1881,  page  523. 

July  1, 1901,  balance  unexpended $1,892.74 

June  30,  1902,  amount  expended  during  fiscal  year 1,744.68 

July  1,  1902,  balance  unexpended 148.06 

(See  Appendix  C  8.) 

7.  Harbor  at  Dvaimry^  J[/a««.~  This  harbor  has  two  channels  leading 
from  deep  water  in  the  *  Cow  Yard  "  in  Plymouth  Harbor.  The  easterly 
channel  to  the  east  of  Captains  Hill  is  in  Duxbury  Bay,  an  extensive 
area  of  sandy  shoals  separated  from  the  ocean  by  Duxbury  Beach,  a 
slender  beacn  about  4i  miles  in  length;  the  westerly  channel,  known 
as  the  Miles  Channel,  leads  into  Kingston  Bay,  west  oi  Captains  Hill. 

In  its  original  condition  the  easterly  channel  had  a  practicable  width 
with  a  depth  of  6  feet  at  mean  low  water  to  a  point  2,600  feet 
from  the  wharf  at  Duxbury  in  Duxbury  Bay,  and  the  Miles  Channel  a 
depth  of  8  feet  at  mean  low  water  and  a  practicable  width  to  a  point 
2,100  feet  from  the  wharf  at  Duxbury  in  Kingston  Bay. 

The  original  projects  appear  to  have  been — 

1.  For  the  protection  of  the  beach,  authorized  by  the  act  of  July 
4,  1836,  by  building  groins  of  stakes  and  brush. 

2.  For  the  improvement  of  the  channel  authorized  by  the  act  of 
June  10,  1872,  to  extend  the  Miles  Channel  by  dredging  to  the  depth 
of  8  feet  and  width  of  200  feet  for  a  distance  of  2,300  feet  from  a 
point  200  feet  above  the  wharf  at  Duxbury  in  Kingston  Bay. 

On  these  projects  there  was  expended  prior  to  operations  under 
existing  project  $25,000,  with  which  some  protection  was  given  to 
Duxbury  Beach,  and  the  Miles  Channel  was  extended  the  aforesaid 
distance  with  the  aforesaid  depth  and  width. 

The  existing  project,  approved  by  the  Secretary  of  War  August  12, 
1899  (a  modification  of  a  project  submitted  November  28,  188Y),  is  to 
dredge  a  channel  6  feet  deep  at  mean  low  water  60  feet  wide,  increas- 
ing to  100  feet  on  the  curve,  from  the  southerly  wharf  at  Duxbury  in 
Duxbury  Bay  3,600  feet  to  the  head  of  the  easterly  channel,  at  an 
estimated  cost  (as  increased  in  1899)  of  $17,820. 

To  the  close  of  the  fiscal  year  ending  June  30,  1902,  there  has  been 
expended  under  the  existing  project  $12,000,  all  for  improvement. 
With  this  expenditure  the  easterly  channel  has  been  extended  with 
the  depth  of  6  feet  the  entire  distance  of  3,600  feet  to  the  wharf  with 
a  widtn  of  80  feet  at  the  wharf,  60  feet  at  the  turn,  and  40  feet 
elsewhere. 
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The  maximum  draft  that  can  be  carried  over  the  shoalest  part  of  the 
unprovement  at  mean  low  water,  June  30,  1902,  is  5  feet.  The  mean 
range  of  tides  is  9.3  feet. 

The  commerce  benefited  by  the  improvement  of  Duxbury  Harbor 
consists  of  coal,  lumber,  and  building  materials,  of  which  alx)ut  1,800 
tons  is  received  annually. 

The  project  for  beach  protection,  adopted  in  1836,  is  in  the  Annual 
Repoi-t  of  the  Chief  of  Engineers  for  1866,  Part  II,  page  36. 

The  original  project  for  improving  the  harbor  is  in  Annual  Report 
of  the  Chief  of  Engineers  for  1872,  pages  947  and  964. 

The  existing  project  (without  modifications  approved  August  12, 
1899)  is  in  Annual  Report  of  the  Chief  of  Engineers  for  1888,  pafi^e 
473,  together  with  maps  of  the  harbor.  No  map  or  description  of  the 
channel  as  modified  under  the  project  of  1899  has  been  published. 

July  1,  1901,  balance  unexpended $96.26 

June  30,  1902,  amount  expended  during  fiscal  year 96.28 

(See  Appendix  C  9.) 

8,  Harhf/rs  at  Plymouth  and  Provincetown^  Mass, — (a)  I^mcnUh 
Harhor. — In  the  original  condition  of  the  harbor  the  channel  and  low- 
water  line  were  about  2,500  feet  from  the  wharf  at  Plymouth.  Long 
Beach,  between  the  harbor  and  the  ocean,  was,  for  the  most  part,  low 
and  narrow,  and  liable  to  inroads  by  the  sea  that  would  injure  or 
destroy  the  harbor. 

All  projects  and  expenditures  prior  to  1875  appear  to  have  been  for 
the  construction  of  works  for  the  preservation  of  the  beach. 

The  original  project  for  the  improvement  of  the  channel,  adopted 
by  the  act  of  March  3,  1875,  was  to  dredge  a  channel,  100  feet  wide 
and  6  feet  deep  at  mean  low  water,  througn  the  flats  from  the  channel 
in  the  inner  harbor  to  Long  Wharf  in  Plymouth,  at  an  estimated  cost 
of  *28,000. 

Prior  to  operations  under  the  existing  project  $190,634.38  had  been 
expended  in  preserving  Long  Beach  ana  m  dredging  under  the  project 
of  March  3,  1875,  as  modified,  which  resulted  m  obtaining  a  channel 
150  feet  wide  and  9  feet  deep  and  a  basin  directlv  in  front  of  the  town 
wharves  866  feet  long,  150  feet  wide,  and  9  feet  deep.  Of  this  amount 
$60,727.52  was  expended  for  maintenance. 

The  existing  project  for  the  protection  of  the  beach,  adopted  by  the 
act  of  March  3,  1899,  is  to  strengthen  the  sections  of  beacJb  damaged 
by  the  great  storm  of  November,  1898,  and  to  restore  Eel  River  to  its 
former  course,  discharging  into  the  head  of  the  harbor  from  its 
present  course  into  the  sea,  to  which  it  was  changed  by  the  storm,  at 
an  estimated  cost  of  $95,700.  The  local  officer  has  reported  the  project 
to  ])e  unworthy  of  prosecution  so  far  as  it  relates  to  Eel  River,  ana  so 
far  onlv. 

The  amount  expended  on  the  work  of  the  existing  project  to  the 
close  of  the  fiscal  year  ending  June  30, 1902,  is  $58,332.69,  with  which 
10,468  linear  feet  of  rubblestone  dike  was  built  on  Long  Beach,  which 
has  resulted  in  strengthening  the  beach  by  the  accretion  of  a  large 
volume  of  sand  and  beach  shingle. 

The  maximum  draft  that  can  be  carried  June  80, 1902,  at  mean  low 
water  over  the  shoalest  part  of  the  improved  channel  is  7.5  feet,  and 
of  the  basin  7  feet.     The  mean  range  of  tides  is  10.1  feet. 

The  commerce  benefited  by  this  improvement  consiatB  of  coal  and 
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lumber,  of  which  20,000  tons  and  3,000,000  feet,  respectively,  were  car- 
ried into  the  harbor  during  the  fiscal  year. 

The  original  project  for  dredging  is  published  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1874,  Part  II,  page  348.  A  map  of  the 
dredged  channel  and  basin  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  pa^e  460. 

(b)  Provincetown  Ilarhcrr,  —This  is  an  important  harbor  of  refuge  in 
the  bight  at  the  extremity  of  Cape  Cod. 

In  its  original  condition  the  width  and  depth  of  its  entrance  and  the 
depth  of  its  anchorage  were  ample  for  the  largest  vessels,  but  actual 
or  threatened  inroads  by  the  sea  across  the  low  and  narrow  part  of 
the  cape  east  of  the  town  and  at  intervals  along  about  1^  miles  of  the 
narrow  beach  southwest  of  the  town  were  a  serious  menace  to  the 
harbor. 

The  original  project,  adopted  by  the  act  of  May  19,  1826,  was  "for 
the  preservation  of  the  point  of  land  forming  Provincetown  Harbor, 
Massachusetts. " 

The  project  from  1826  continuously  to  this  date  has  been,  by  build- 
ing dikes  and  groins  and  by  other  sand-catehing  devices,  to  arrest  the 
erosion  and  promote  the  accretion  of  the  barriers  of  beach  and  sand 
dunes  which  protect  and  preserve  the  harbor. 

The  amount  expended  to  June  30,  1902,  is  $160,030.42,  all  applied 
to  improvement. 

The  result  of  the  expenditure  has  been  the  preservation  of  the 
barriers  of  beach  and  sand  dunes  essential  to  the  preservation  of  the 
harbor. 

The  maximum  draft  that  can  be  carried,  June  30, 1902,  to  the  anchor- 
age is  ample  for  the  largest  vessels. 

A  description  and  plan  of  works  are  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1876,  1879  and  1886,  pages  181,  273,  and  574, 

respectivelv. 

A  special  project  for  the  protection  of  the  most  slender  part  of  the 
beach  southwesterly  of  Provincetown  is  published,  with  map,  in 
House  Doc.  No.  8,  Fifty-fifth  Congress,  nrst  session  (see  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  p.  878). 

July  1,  1901,  balance  unexpended $61,186.43 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .     15, 000. 00 

76, 185. 43 
June  30,  1902,  amount  expended  during  fiscal  year 36, 497. 58 

July  1,  1902,  balance  unexpended 39,687.85 

(See  Appendixes  C 10  and  11.) 

8,  Harbor  at  Chatham^  Mass. — In  its  original  condition  the  tortuous 
channel  2^  miles  long  from  Chatham  Roads  to  the  wharves  at  Chatham 
had  a  ruling  depth  of  not  less  than  7  feet  at  mean  low  water  except  on 
three  bars  where  the  depth  was  4  to  4i  feet  and  whose  total  length 
was  about  2,000  feet. 

The  original  project,  adopted  by  the  act  of  September  19,  1890, 
which  is  also  the  existing  project,  is  to  dredge  a  channel  6  feet  deep  at 
mean  low  water  200  feet  wide  through  the  outer,  150  feet  wide  through 
the  middle,  and  100  feet  wide  through  the  inner  bar,  at  an  estimated 
cost  (adopted  by  act  of  March  3,  1899)  of  113,732.79. 

To  June  30,  i902,  there  has  been  expended  upon  the  improvement 
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$12,171.36  of  which  $4,282.41  was  for  maintenance.  With  this  expend- 
iture channels  have  been  obtained  through  the  three  bars  of  the  full 
width  and  depth  prescribed  in  the  project. 

The  maximum  draft  that  can  be  carried,  June  30, 1902,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  is  6 
feet,  unless  shoaling^  has  occurred  in  the  seven  months  since  the  dredg- 
ing was  finished.    The  mean  range  of  tides  is  5  feet. 

The  commerce  of  the  harbor  consists  chiefly  of  coal  and  lumber, 
which  with  general  merchandise  received  and  shipped  at  this  port, 
amounts  to  about  6,200  tons  annually. 

A  description  of  the  harbor  and  of  the  project  for  its  improvement 
is  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1217. 

July  1,  1901,  balance  unexpended $8,179.86 

June  30, 1902,  amount  expended  during  fiscal  year 6, 618. 43 

July  1,  1902,  balance  unexpended 1, 561, 43 

(See  Appendix  C  12.) 

9.  JSenuming  s^inken  vessels  or  craft  obstructiyig  or  eridangerina  nam- 
gation, — Under  provisions  of  sections  19  and  20  of  the  river  and  harbor 
act  of ^  March  3, 1899,  fragments  of  the  wrecks  of  the  schooners  Ira 
Laffrinier  and  Mondego  were  moved  from  the  channel  in  Nauset  Har- 
bor, Massachusetts,  at  a  total  cost  of  $381.71. 

(See  Appendix  C 13.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  MASSA- 
CHUSETTS AND  IN  RHODE  ISLAND. 

This  district  was  in  the  charge  of  Maj.  George  W.  Goethals,  Corps 
of  Engineers,  having  under  his  immediate  orders  Lieut.  R.  P.  John- 
ston, Corps  of  Engineers,  to  August  10,  1901.  Division  Engineer, 
Col.  Chas.  R.  Suter,  Corps  of  Engmeers. 

1.  Harbors  at  Hyannis  and  Nantucket^  Mass. — {a)  Harbor  of  refuge 
at  Hyannis. — ^This  harbor,  before  improvement,  was  an  open  road- 
stead exposed  to  southerly  storms. 

In  the  years  1827-1838  a  breakwater  1,170  feet  long  was  constructed 
of  riprap  granite,  covering  an  anchorage  of  about  176  acres,  the 
entrance  to  which  has  a  depth  of  about  15.5  feet. 

Between  the  years  1852  and  1882  extensive  repairs  were  made, 
increasing  the  width  of  the  base  of  the  breakwater  and  the  size  of  the 
stone  forming  its  sides  and  top. 

The  sum  of  $123,431.82  haa  been  expended  at  this  harbor  prior  to 
operations  under  existing  project. 

The  existing  project,  approved  in  1884,  provides  for  dredging  to 
15.5  feet  depth  at  low  water  about  36  acres  area  north  of  the  existing 
breakwater,  so  as  to  increase  the  deep-water  anchorage  by  that  amount, 
all  at  a  total  cost  estimated  at  that  time  at  $45,743.20,  increased 
$32,500  in  accordance  with  report  of  December  3, 18&9,  bv  river  and 
harbor  act  of  June  13, 1902,  making  the  total  estimated  cost  $76,312. 14. 

At  the  adoption  of  the  existing  project  the  15.5-foot  depth  anchor- 
age covered  only  about  47  acres,  and  the  36  additional  acres  to  be 
dredged  carried  a  depth  of  from  7  to  15.5  feet  of  water  at  low  water. 

The  amount  expended  on  the  existing  project  up  to  the  clojse  of  the 
fiscal  year  ending  June  30, 1902,  exclusive  of  outstanding  liabilities, 
was  $43,821.57,  none  of  which  was  applied  to  maintenance.    Of  the 
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86  acres,  26.6  has  been  deepened  to  16.5  feet  and  two  cuts  25  feet  wide 
and  13  feet  deep  at  mean  low  water^  have  been  made  in  the  channel 
leading  to  the  wharf  of  the  New  York,  New  Haven  and  Hertford 
Bailroad  Company. 

The  mean  nse  and  fall  of  the  tide  is  about  3  feet. 

No  work  was  done  during  the  past  fiscal  year. 

The  principal  value  of  this  harbor  to  commerce  is  as  a  harbor  of 
refuge  for  coasters  and  fishing  vessels.  The  actual  commerce  of  the 
place  is,  in  genei'al,  agricultural  products,  coal,  and  fish,  aggregating 
29,000  tons.  The  increase  of  anchorage  area  will  afford  refuge  for 
more  and  larger  boats. 

The  unexpended  balance  will  be  applied  to  extending  the  15.5-foot 
depth  anchorage  area  by  dredging. 

A  plan  of  the  works  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  pages  560  and  621,  and  report  of  survey 
of  1899  in  the  Annual  Report  for  1900,  page  1284;  also  published 
with  map  as  House  Doc.  No.  79,  Fifty-sixtn  Congress,  first  session. 

(h)  Harbor  of  refuge  at  Nantiicket, — ^This  harbor  is  the  onlv  one 
between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and  Edgar- 
town)  and  Provincetown,  a  distance  of  100  miles,  except  the  small 
harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound.  It  has 
considerable  "area,  with  a  depth  of  water  in  excess  of  12  feet,  and  the 
object  of  the  improvement  is  to  make  it  a  harbor  of  refuge  for  vessels 
plying  between  ports  north  and  south  of  Cape  Cod. 

In  its  original  condition  the  channel  entrance  was  barred  by  a  shoal 
1.5  miles  in  width,  on  which  there  was  onlt  6  feet  of  water  at  low 
tide,  the  channel  being  very  crooked  and  subfect  to  changes  in  location. 

Between  1829  and  1844  an  ineffectual  attempt  was  made  to  dredge  a 
channel  through  the  bar;  $45,734.75  was  expended  prior  to  beginning 
operations  under  the  existing  project. 

The  present  project,  adopted  in  1880  and  modified  in  1885,  provides 
for  the  construction  of  two  jetties,  one  on  each  side  of  the  entrance, 
and  for  dredging  when  necessary,  in  order  to  obtain  a  channel  depth 
of  from  12  to  15  feet  at  low  water.     Estimated  cost,  1375,000. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1902,  exclusive  of  outstanding  liabilities, 
was  $260,000,  of  which  $7,210  was  expended  in  repairs  to  the  west  jetty. 

About  83  per  cent  of  the  west  jetty  and  53  per  cent  of  the  east  jetty 
have  been  consti*ucted.     The  least  channel  depth  is  8  feet. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

During  an  unusually  severe  storm  in  December,  1896,  a  breach  was 
made  through  the  Haulover  Beach  between  the  ocean  and  the  head  of 
the  harbor.  The  breach  still  remains  open,  but  it  does  not  appear  to 
have  affected  the  depth  of  water  in  the  entrance  to  the  harbor. 

A  large  portion  oi  the  3,955  feet  of  the  west  jetty,  built  prior  to  1884, 
has  been  damaged  somewhat  by  storms  and  ice,  and  having  no  core  of 
small  stone  allows  considerable  sand  to  pass  through  it.  This  should 
be  repaired  so  as  to  be  as  sand-tight  as  possible,  and  raised  to  its 
original  height.  It  is  estimated  that  $30,000  will  be  required  to  com- 
plete the  repairs,  in  addition  to  the  estimated  cost  of  the  project. 

No  works  of  improvement  were  in  progress  during  the  past  fiscal  year. 

Further  work  will  consist  in  raising  tne  incomplete  portions  of  both 
jetties  and  extending  the  same,  with  a  view  to  the  extension  of  the 
benefits  to  be  derived  from  the  improvement. 

The  entire  commerce  of  Nantucket  is  carried  on  at  this  harbor. 
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amounting  in  1901  to  about  25,813  tons.  The  effect  of  this  work  will 
be  to  afford  a  place  of  refuge  easy  of  access  and  secure  from  storms 
for  coasters  and  fishing  vessels. 

The  original  reports  upon  which  the  existing  project  was  Imsed  and 
subsequently  modified  may  be  found  in  the  Annual  Reports  of  the  Chief 
of  Engineers  for  1880,  page  432,  and  for  1885,  pages  563-578. 

July  1,  1901,  balance  unexpended $1,862.00 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     ;^,  000. 00 

36, 862. 00 
June  30,  1902,  amount  expended  during  fiscal  year .89 

July  1,  1902,  balance  unexpended 36,861.11 

(See  Appendixes  D  1  and  2.) 

^.  Ilarbor  at  Vineyard  Ilaveti^  MasmchusdU, — Vineyard  Haven  is 
a  deep  indentation  in  the  northern  shore  of  the  island  of  Marthas 
Vineyard,  on  the  southern  side  of  Vineyard  Sound. 
^  The  headlands  on  either  side  of  the  entrance  to  the  harbor  were 
gradually  wearing  away  and  the  adjacent  parts  of  the  harbor  were 
shoaling.     The  mean  range  of  tide  is  1.7  feet. 

The  existing  project  of  1887,  as  modified  in  1889,  provides  for  the 
protection  of  the  "Chops"  (or  headlands)  from  erosion  and  the  inter- 
vening harbor  from  being  filled  with  the  eroded  material,  the  whole  to 
be  done  by  means  of  stone  sea  walk  and  jetties  built  along  the  beach 
in  front  of  the  bluffs  at  both  headlands.  The  total  cost  was  estimated 
in  1889  at  $60,000,  the  whole  of  which  has  been  appropriated. 

The  sum  of  $55,387.35  had  been  expended  on  this  work  up  to  June  30, 
1902,  by  which  there  had  been  built  a  riprap  sea  wall  of  1,210  feet  length 
and  a  jetty  of  50  feet  length  and  six  small  spurs  extending  back  from 
the  sea  wall  to  the  foot  of  the  bluff  at  the  East  Chop,  and  at  the  West 
Chop  a  riprap  sea  wall  of  880  feet  length,  three  jetties  of  150,  135, 
and  280  feet  length,  a  wharf,  and  a  short  breakwater  of  GO  feet  length, 
and  2,400  feet  length  of  riprap  wall  along  the  low-water  line,  and 
thirteen  short  jetties  running  from  the  sea  wall  to  the  foot  of  the  bluff, 
in  front  of  the  bluff  on  the  east  side  of  the  West  Chop.  The  works  so 
far  constructed  appear  to  have  afforded  the  needed  protection. 

During  the  past  fiscal  year  no  work  of  improvement  was  in  progress. 
An  examination  of  the  harbor,  ''with  a  view  to  its  further  protection 
and  improvement  as  a  harbor  of  refuge  by  a  breakwater  or  otherwise," 
was  made  in  September,  1899,  and  report  thereon  transmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  66,  Fifty-sixth  Congress,  first 
session;  it  is  also  printed  in  Annual  Report  of  the  Chief  of  Engineers 
for  1900,  page  1289. 

The  river  and  harbor  act  of  June  13,  1902,  provides  that  "A  board 
of  engineers  shall  be  appointed  by  the  Secretary  of  War,  who  shall 
make  *  *  *  an  examination  of  Vineyard  and  Nantucket  sounds 
and  the  east  shore  of  Cape  Cod,  with  a  view  to  reporting  upon  the 
relative  merits  of  each  of  said  proposed  localities  for  narbors  of 
refuge.  ♦  ♦  ♦  The  expense  of  said  board  shall  be  paid  from  the 
unexpended  balance  remaining  to  the  credit  of  the  entrance  to  Point 
Judith  Pond." 

July  1 ,  1901,  l>alance  unexpendeil ^^.  032.  ^ 

June  30, 1902,  anicuuit  exj)en(le(l  during  fiscal  year 420. 00 

July  1,1902,  balance  »nexpen(]e(j   .- 4,612.65 

(See  Appendix  D  3.) 
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3.  Woods  Hole  Channel^  Massdchvsetts. — Woods  Hole  is  a  waterway 
or  strait  connecting  Buzzards  Bay  and  Vineyard  Sound  and  lyin^  near 
the  southwestern  part  of  Cape  Cod,  Massachusetts.  The  name  is  also 
applied  to  the  village  in  the  near  vicinity  and  to  the  Great  Harbor  and 
Little  Harbor. 

Before  the  improvement  the  entrance  to  Little  Harbor  was  obstructed 
by  a  bar  with  but  7.5  feet  on  it  at  mean  low  tide.  Great  Harbor  has 
ample  depth.  In  the  strait  the  channels  were  crooked  and  obstructed 
by  bowlders,  and  the  velocity  of  the  currents  at  certain  stages  of  the 
tide  was  from  5  to  7  miles  per  hour.  The  site  of  the  wharves  and 
basins  of  the  United  States  Fish  Commission  and  Revenue-Marine 
Service  was  a  submerged  point  of  land  from  the  shore  of  Great  Harbor. 

The  original  project  of  1879  provided  for  making  a  channel  through 
the  bar  at  the  entrance  to  Little  Harbor  and  widening  and  deepening 
the  channel  through  the  strait.  The  project  of  1883,  extended  m  1884 
and  1886,  provided  for  the  construction  of  retaining  walls  on  shore, 
a  stone  pier,  and  a  wooden  wharf,  mainly  for  the  use  of  the  United 
States  Fish  Commission  and  incidentally  for  the  use  of  the  other 
branches  of  the  public  service,  all  of  which  work  had  been  completed 
prior  to  1889. 

The  amount  expended  on  the  original  and  modified  projects  prior 
to  beginning  operations  on  the  existing  project  was  $113,599.52,  by 
which  the  entrance  to  Little  Harbor  had  been  aredged  to  10  feet  depth, 
and  a  direct  channel  to  9  feet  deep  had  been  dredged  through  the  strait 
where  none  previously  existed;  the  retaining  walls,  stone  pier,  and 
wooden  wharves  had  also  all  been  built  and  repaired.  The  existing 
project,  that  of  1895,  provides  for  deepening  the  channel  through  the 
strait  to  13  feet  at  mean  low  water  ana  widening  the  same  to  300  feet; 
estimated  cost,  $396,000. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1902,  exclusive  of  outstanding  liabilities^ 
was  ^0,000,  resulting  in  the  removal  of  all  obstructing  shoals  to  a 
depth  of  13  feet  at  mean  low  water  in  the  southern  half  of  the  channel 
between  its  eastern  end  and  the  southern  branch,  known  as  ''  Broad- 
way," the  greater  portion  of  the  shoal  at  the  junction  of  the  two 
branches,  and  a  shoal  in  mid-channel  just  west  of  this  junction. 

There  is  now  a  fairly  good  channel  of  one-half  the  projected  width 
(150  feet)  and  13  feet  depth  through  the  strait,  but  a  few  small  shoal 
spots  west  of  the  junction  need  to  be  removed  to  complete  the  southern 
half  of  the  channel. 

No  work  of  improvement  was  in  progress  during  the  fiscal  year. 

Further  work  will  consist  in  extending  the  13-foot  depth  of  channel 
to  the  northward  until  the  full  width  is  secured. 

The  commerce  of  Woods  Hole  was  about  19,266  tons  for  1901,  no 
account  being  kept  of  vessels  passing  through  the  strait. 

For  reporte  on  original  project,  see  Annual  Report  of  the  Chief  of 
P^n^ineers  for  1875,  page  272.  For  reports  upon  which  existing  proj- 
ect is  based,  see  annual  report  for  1893  and  for  1895,  pages  860  and 
750,  respectively. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902..  $20, 000. 00 
Julyl,  1902,  balance  unexpended 20,000.00 

(See  Appendix  D  4.) 
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4^  Ifew  Bedford  Harbor y  MassiichvseUs. — New  Bedford  is  an  estuary 
of  Buzzards  Bay,  and  is  the  port  of  the  cities  of  New  Bedford  and 
Fairhaven.    The  mean  tidal  range  is  about  4.2  feet. 

Before  improvement  the  channel  had  a  depth  of  12.5  feet  at  mean 
low  water.  The  improvement  of  this  harbor  has  been  carried  on  under 
a  number  of  distinct  pro]e<jts,  the  first  being  the  removal  of  a  wreck 
and  dredging  the  sand  bar  formed  by  it  in  1836-1839,  on  which 
JB17,691.3T  was  expended.  The  projects  of  1874  and  1877  provided  for 
a  channel  300  feet  wide  and  15  leet  deep  at  mean  low  water  from  the 
deep  water  just  above  Palmers  Island  to  the  wharves  of  New  Bedford. 
This  work  was  completed  in  1877  at  a  cost  of  $20,000. 

The  project  of  1887  provided  for  a  channel  200  feet  wide  and  18  feet 
deep  from  Buzzards  Bay  to  New  Bedford,  at  an  estimated  cost  of 
(35,000,  and  has  been  completed,  making  a  total  expenditure  of 
$72,691.37  prior  to  beginning  operations  on  the  existing  project. 

The  existing  projects  are  that  of  1895,  providing  for  dredging  an 
anchorage  area  one-half  mile  long,  600  feet  wide,  and  18  feet  deep  at 
mean  low  tide,  on  the  north  side  or  the  channel  leading  from  Fairhaven 
to  New  Bedford,  at  an  estimated  cost  of  $57,689.33,  and  that  of  1899, 
providing  for  a  channel  250  feet  wide  and  18  feet  deep  at  mean  low 
water,  from  the  anchorage  basin  through  the  new  drawbridge  between 
Fish  and  Popes  islands  to  the  deep  water  above,  at  an  estimated  cost 
of  $34,000. 

At  the  adoption  of  the  existing  projects  the  anchorage  area  was  from 
12  to  18  feet  deep,  and  the  least  depth  in  the  channel  tetween  Fish  and 
Popes  islands  was  about  7.3  feet. 

The  amount  expended  on  the  work  of  the  existing  projects  up  to 
June  30,  1902,  exclusive  of  outstanding  liabilities,  was  $54,009,  by 
which  the  18-foot  channel  250  feet  wide  leading  from  the  anchorage 
basin  through  the  new  drawbridge  connecting  Fish  and  Popes  islands 
had  been  completed,  and  18.4  acres  of  the  anchorage  basin  had  been 
dredged. 

Eighteen  feet  of  water  at  mean  low  tide  can  now  be  carried  from 
the  main  channel  through  the  new  ditiwbridge  connecting  Fish  and 
Popes  islands,  but  owing  to  the  very  soft  nature  of  the  material 
through  which  the  channel  was  dredged  the  full  width  of  18  feet  has 
not  teen  maintained.  In  order  that  the  projected  width  may  be 
secured,  it  is  estimated  that  an  expenditure  of  $10,000  would  be 
required  for  redredging  the  western  portion  of  the  channel. 

The  tonnage  of  this  harbor  amounted  to  about  651,602  tons.  The 
effect  of  the  deep  water  on  commerce  is  the  use  of  deeper  draft  ves- 
sels than  formerly,  larger  cargoes,  and  a  consequent  reduction  in 
water  freight  charges. 

The  work  required  to  complete  the  existing  project  is  the  comple- 
tion of  the  anchorage  area  and  redredging  portions  of  the  channel 
through  the  drawbridge. 

No  works  of  improvement  have  been  in  progress  during  the  past 
fiscal  year. 

For  more  extended  information,  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1875,  Part  II,  page  283;  1888,  page  514;  1893,  page 
816;  1896,  page  672;  1897,  page  930;  1900,  page  1295.  Also  Hx)use 
Ex.  Doc.  No.  86,  Fiftieth  Congress,  first  session;  House  Docs.  Nos. 
59,  Fifty-fourth  Congress,  first  session;  146,  Fifty -fourth  Congress, 
second  session,  and  169,  Fifty -sixth  Congress,  first  session. 


BIVEE    AND   HABBOB  IMPB0VEMENT8.  118 

Amoant  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $37, 700. 00 
July  1,  1902,  balance  unexpended 37,700.00 

(See  Appendix  D  5.) 

6.  Taunton  River^  Maaaachusetts. — This  river  rises  in  Norfolk 
County,  Mass.,  and  empties  into  Mount  Hope  Bay  at  Fall  River. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  bridge  to  Taunton  the  depth  was  in  places 
not  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  burden 
was  as  large  as  could  go  up  to  '^unton. 

From  1870  to  1879  $63,000  was  appropriated  to  secure  9  feet  depth 
at  high  water.     This  work  was  completed  in  1879. 

The  approved  project  adopted  in  1880  provides  for  the  widening  and 
deepening  of  the  river  so  as  to  secure  a  channel  of  at  least  12  feet 
depth  at  high  water,  with  100  feet  width  from  its  mouth  up  to  Berk- 
ley bridge  (above  Dighton);  thence  12  feet  depth  with  80  feet  width 
(100  feet  width  at  bends)  up  to  Briggs  Shoal;  thence  11  feet  depth 
with  80  feet  width  up  to  the  snipyard;  thence  11  feet  depth  with  60  feet 
width  up  to  Weir  Bridge,  Taunton;  all  at  a  total  cost  estimated  in  1893 
at  $125,000,  all  of  which  has  been  appropriated. 

The  sum  of  $188,000  had  been  expended  on  this  work  up  to  June  30, 
1902,  by  which  expenditure  all  projected  work  had  been  practically 
completed^  but  the  channel  had  filled  up  at  a  few  points  and  needed 
redredging.  About  $19,000  of  the  above  amount  nas  been  expended 
in  the  maintenance  of  the  channel.  Vessels  of  11  feet  draft  can  reach 
Taunton  at  high  water,  but  at  some  points  the  11-foot  channel  is  very 
narrow.  It  is  estimated  that  $5,000  every  four  years  will  be  required 
to  maintain  the  channel. 

The  tonnage  of  1902  was  about  558,050  tons,  showing  a  decrease  from 
previous  years. 

For  more  extended  information,  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1880,  page  375;  1884,  page  606;  1893,  page  824;  also 
House  Ex.  Doc.  No.  86,  Fiftieth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .    |5, 000. 00 
July  1,  1902,  balance  unexpended 5, 000. 00 

(See  Appendix  D  6.) 

6.  Sakonnet  River ^  Rhode  Mcmd, — Sakonnet  River  is  an  arm  of  the 
sea  between  the  island  of  Rhode  Island  and  the  mainland,  extending 
from  the  ocean  to  Mount  Hope  Bay, around  the  head  of  Rhode  Island. 
It  is  at  present  obstructed  at  its  upper  end  by  a  causeway  extending 
across  it.  This  causeway  has  two  draw  openings,  one  covered  by  a 
draw  which  is  of  insuflicient  width  and  depth  for  the  needs  of  com- 
merce, and  besides  the  causeway  offers  such  obstruction  to  the  ebb  and 
flow  of  the  tides  that  the  currents  through  make  the  passage  danger- 
ous even  to  boats  of  such  dimensions  as  could  pass  through  tnem  under 
ordinary  circumstances. 

The  present  approved  project  provides  for  increasing  the  width  and 
depth  of  the  draw  opening  in  the  Stone  Bridge,  owned  by  the  State  of 
Rhode  Island,  so  as  to  provide  an  opening  100  feet  wide  and  25  feet 
deep  at  mean  low  water,  estimated  to  cost  $40,000. 

ifo  work  has  been  done  and  no  funds  expended,  owing  to  the  fact 
that  the  proposed  work  involves  the  total  destruction  of  the  present 

ENO  1902 8 
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bridge  and  existing  highway,  while  no  provision  is  made  for  rebuild- 
ing 3ie  bridge  or  restoring  the  highway.  Until  the  State  of  Rhode 
Ismnd  grants  the  Federal  Government  tfie  unconditional  right  to  pro- 
ceed with  the  work  authorized  by  Congress,  and  provides  either  for 
the  restoration  or  discontinuance  of  the  bridge  and  highway,  the  Sec- 
retary of  War  can  not  proceed  with  the  work.  The  authorities  of  the 
State  have  been  repeatedly  advised  of  the  existing  complications  and 
of  the  importance  of  having  the  legislature  take  the  proper  action  to 
remove  them. 

The  general  assembly  of  the  State  adjourned  without  enacting  such 
legislation  as  was  desired  by  the  War  Department  to  enable  it  to 
commence  this  work. 

The  tonnage  of  the  river  for  the  year  1902  amounted  to  about 
16,100  tons. 

July  1,  1901,  balance  unexpended $40,000.00 

July  1,  1902,  balance  unexpended 40,000.00 

(See  Appendix  D  7.) 

7.  Pawtucket  Rive)\  Rhode  Island. — This  river,  otherwise  called 
Seekonk  River,  is  the  upper  portion  of  the  Providence  River  and 
extends  from  Pawtucket  to  Providence.  Before  improvement  the 
channel  in  the  river  was  narrow  and  had  a  ruling  depth  of  about  5 
feet  at  mean  low  water. 

Between  1867  and  1873  5^2,000  was  appropriated  to  dredge  the 
channel  to  7  feet  depth.     This  work  was  finished  in  1S76. 

The  existing  project  of  1883  provides  for  the  dec^pening  of  the  river 
so  as  to  secure  a  channel  of  at  least  12  feet  deptli  at  low  water,  with 
100  feet  width  from  its  mouth,  at  Providence?,  up  to  opposite  Grant  & 
Co.'s  wharf  at  Pawtucket,  and  thence  12  feet  depth,  with  40  feet  width, 
through  a  stone  ledge  for  a  short  distance  farther  to  Pawtucket  bridge; 
all  at  a  total  cost  estimated  in  1883  at  $382,500,  of  which  *205,000  was 
appropriated  prior  to  1895. 

The  river  and  harbor  act  of  March  3, 1899,  provided  for  straighten- 
ing that  portion  of  the  channel  between  Ten-mile  River  and  Bucklins 
Island;  and  the  available  balance,  together  with  the  fuither  funds  pro- 
vided by  Congress,  will  be  applied  to  this  work  and  to  deepening  the 
channel  at  points  where  it  has  shoaled. 

The  sum  of  $307,519.59  had  been  expended  on  this  work  up  to  June 
30,  1902.  The  amount  expended  on  tne  work  of  the  existing  project 
up  to  June  30,  1902,  exclusive  of  outstanding  liabilities,  was  $255,500, 
by  which  a  channel  had  been  secured  100  feet  in  width  and  12  feet  in 
depth  from  the  mouth  of  the  river,  near  Providence,  up  to  the  lower 
wharves  of  the  citv  of  Pawtucket;  thence  a  channel  of  40  feet  width  and 
12  feet  depth  had  been  completed  through  the  ledge  rock  to  the  head  of 
navigation,  and  the  greater  portion  of  the  new  channel  between  Ten- 
mile  River  and  Bucklins  Island  had  been  completed.  A  12-foot  chan- 
nel  is,  however,  available  by  the  original  route. 

The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 

The  effect  of  the  improvement  is  to  cause  the  use  of  vessels  of 
deeper  draft  than  formerly,  larger  cargoes,  and  cheaper  rates.  The 
completed  portion  of  the  channel  has  alreaay  been  a  great  benefit  to 
the  commerce  of  the  river,  which  in  1901  amounted  to  a  tonnage  of 
about  216,323. 

The  work  yet  to  be  done  is  to  straighten  and  deqpen  the  channel  in 
its  lower  portions,  and  is  an  extension  of  the  benefits  secured. 
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« 

For  more  extended  information,  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1884,  p^e  608;  1893,  page  830;  1895,  page  677;  1900, 
page  1304;  also  House  Doc.  No.  113,  Fifty-sixth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .  $28, 500. 00 
July  1,  1902^  balance  unexpended 28,600.00 

(See  Appendix  D  8.) 

8.  Providence  River  and  Ndrraganaett  Bay^  and  7*enioval  of  Green 
Jacket  SJioal^  Hhode  Island, — (a)  Providence  River  and  Nurragansett 
Bay. — The  object  of  this  improvement  is  to  furnish  a  wide  and  deep 
channel  for  foreign  and  coastwise  commerce  from  the  ocean  to 
Providence. 

Before  the  improvement  of  the  river  in  1853  many  shoals  obstructed 
navigation,  and  at  one  point  in  the  channel,  a  place  called  '^The  Crook" 
the  available  low-water  depth  was  but  4.5  feet.  Between  1852  and 
1873  $59,000  was  appropriated  to  secure  first  9  feet  and  then  12  feet 
depth  of  channel.     This  work  was  finished  in  1873. 

The  approved  project  of  1878  as  modified  in  1882  provides  for  deep- 
ening the  river  and  deepening  and  widening  its  anchorage  basins  so  as 
to  secure  a  channel  of  at  least  25  feet  depth  at  low  water  with  300  feet 
width  from  the  deep  water  of  Narragansett  Bay  up  to  Providence, 
R.  I.,  and  so  as  to  secure  anchorage  basins  of  20  feet  depth  with  600 
feet  width,  18  feet  depth  with  725  feet  width,  12  feet  depth  with  940 
feet  width,  and  6  feet  depth  with  1,060  feet  width  from  Fox  Point  to 
Field  Point,  all  at  a  total  cost  estunated  in  1882  at  1675,000.  This 
project  was  completed  in  1895. 

The  total  amount  expended  prior  to  operations  under  the  existing 
project  was  $698,490.60. 

The  existing  project  approved  in  the  river  and  harbor  act  of  June 
3,  1896,  providea  for  secunng  a  ship  channel  400  feet  in  width  and  of 
a  depth  of  25  feet  at  mean  low  water  from  Sassafras  Point  in  Provi- 
dence Harbor,  through  Providence  River  and  Narragansett  Bav  by  the 
most  direct  route  practicable  to  the  ocean,  by  way  of  the  ''  Western 
Passage,"  so  called,  at  an  estimated  cost  of  $732,820. 

This  project,  under  which  work  is  now  in  progress,  was  put  under 
the  continuing-contract  system. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30.  1902,  exclusive  of  outstanding 
liabilities,  was  $368,576.26,  by  which  tne  channel  300  feet  wide  and  25 
feet  deep  had  been  secured  to  the  city  of  Providence  and  an  anchorage 
area  1,060  feet  wide,  with  depths  varying  from  6  to  20  feet,  had  been 
dredged,  but  both  the  channel  and  the  anchorage  area  now  need  some 
redredging.  The  new  channel  400  feet  wide  and  25  feet  deep  had  been 
completed  from  Sassafras  Point  down  to  Conimicut  light-house  and 
about  three-fourths  of  the  remaining  portion  had  been  done. 

The  mean  rise  and  fall  of  the  tide  is  about  4.7  feet. 

The  river  and  harbor  act  of  June  13,  1902,  adopts  a  new  project 
for  an  enlarged  anchorage  area  of  25  feet  depth,  extending  tne  full 
width  of  the  harbor  between  Fox  Point  and  the  north  end  of  Long 
Bed  and  Sassafras  Point  on  the  south  and  including  the  area  known  as 
Green  Jacket  Shoal.     No  work  has  as  yet  been  done  under  this  project. 

The  available  unexpended  balance  will  be  applied  to  continuing  the 
dredging  in  the  new  ship  channel,  which  is  necessary  to  render  the 
channel  through  the  ^'  Western  Passage  "  available  ana  beginning  the 
new  project  for  an  enlarged  anchorage  area  in  Providence  Harbor. 
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The  improvement  has  been  of  ^eat  benefit  to  commerce,  which  in 
1901  amounted  to  about  2,866,019  tons. 

For  more  extended  information,  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1878,  page  235;  1882,  page  557;  1884,  with  plan  of  the 
works,  page  622;  1893,  page  830,  and  for  historical  data  connected 
with  the  improvement,  1900,  pages  1257  and  1308;  also  House  Doc. 
No.  108,  Fifty-sixth  Congress,  first  session. 

(J)  Renumil  of  Greeii  Juoket  ShoaL — This  shoal  is  in  that  part  of 
Providence  River  which  constitutes  the  harbor  of  Providence.  It  lies 
off  the  wharves  on  the  south  front  of  the  city  and  occupies  a  part  of 
the  harbor  that  is  required  for  anchorage  purposes,  covering  an  area 
of  about  18  acre^  between  the  15-foot  curves  and  about  30  acres  in  all. 
In  its  original  condition  the  shoal  in  many  places  carried  only  1  foot 
of  water  and  was  a  very  troublesome  obstruction. 

The  existing  project  of  1885  provides  for  the  removal  to  25  feet 
depth  at  low  water  of  a  middle-ground  shoal  of  about  30  acres  area  in 
Providence  River  opposite  the  cit\%  the  portion  to  be  removed  to  be  at 
least  200  feet  distant  from  the  harbor  lines  of  the  city,  all  at  a  total 
cost  estimated  in  1885  at  $112,346. 

The  sum  of  $104,135.58  had  been  expended  on  this  wt)rk  up  to  June 
30,  1902,  by  which  the  23.8  acres  out  of  the  original  30  of  this  shoal 
had  been  dredged  to  25  feet  depth,  and  a  16-foot  depth  had  been 
secured  over  the  central  and  largest  portion  of  the  shoal  in  addition  to 
a  20-foot  depth  in  the  main  channel,  making  an  important  addition  to 
the  anchorage  facilities  of  Providence  Harbor. 

The  mean  rise  and  fall  of  the  tide  is  about  4.7  feet. 

In  the  river  and  harbor  act  of  June  13,  1902,  provision  is  made  for 
the  removal  of  the  remaining  portions  of  this  shoal  in  connection  with 
the  project  for  an  enlarged  anchorage  area  in  Providence  Harbor. 

Iso  work  was  in  progress  during  the  year  toward  removal  of  this 
shoal,  as  no  funds  were  available. 

The  removal  of  the  shoal  will  enable  vessels  to  anchor  outside  of 
the  channel  and  thus  remove  an  obstruction  to  vessels  going  to  or 
from  the  Providence  wharves. 

For  more  extended  information  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1885,  page  598;  1893,  pages  830-832;  1900,  page  1308; 
also  House  Doc.  No.  108,  Fifty-sixth  Congress,  first  session. 

July  1,  1901,  balance  unexpended $180, 200. 54 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  100, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 84, 550. 00 

3()4,  760. 54 
June  30,  1902,  amount  expended  during  fiscal  year 157, 020. 59 

July  1,  1902,  balance  unexpended 207,739.95 

July  1,  1902,  outfiUnding  liabilities 29,772.53 

July  1,  1902,  balance  available , 177,967.42 

July  1,  1902,  amount  covered  by  uncompleted  contracts 72, 656. 60 

(See  Appendixes  D  9  and  10.) 

5.  Fall  River  Harbor^  Massdchiisetts. — Fall  River  Harbor  lies  at  the 
mouth  of  Taunton  River,  in  the  northeastern  angle  of  Mount  Hope 
Bay,  which  empties  into  the  ocean  through  Narragansett  Bay  and 
Sakonnet  River.  It  forms  the  port  of  entry  of  the  city  of  Fall  River, 
the  largest  cotton  manufacturing  city  in  the  United  S^tee. 
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Before  improvement  the  depth  of  water  in  the  reentrant  in  the 
wharf  line  north  of  the  Old  Colony  Steamboat  Company's  wharf  was 
only  about  6  feet,  and  a  considerable  area  of  the  harbor,  especially  in 
front  of  the  upper  wharves,  carried  much  less  depth  of  water  than 
existed  in  its  approaches. 

The  project  or  1874  provided  for  deepening  an  area  in  front  of  the 
wharves  immediately  north  of  the  Old  Colony  Steamboat  Company's 
wharf  160  feet  wide  to  12  feet  and  an  additional  width  of  100  feet  to 
11  feet  at  mean  low  tide.  This  improvement  was  completed  in  1878,  at 
a  cost  of  $30,000. 

The  existing  project,  approved  by  the  river  and  harbor  act  of  March 
3, 1899,  provides  for  a  channel  300  feet  wide  and  25  feet  deep  at  mean 
low  tide  along  the  city  front  between  the  Old  Colony  wharf  and  deep 
water  at  the  upper  end  of  the  city  front,  at  an  estimated  cost  of 
$58,060.47. 

This  project  was  enlarged  bv  the  river  and  harbor  act  of  June  13, 
1902,  so  as  to  include  a  channel  25  feet  deep  and  300  feet  wide  to  con- 
nect the  deep  water  in  front  of  the  city  with  the  deep  water  of  Narragan- 
sett  Bay,  at  a  total  estimated  cost  of  $175,411.94.  Provision  is  made 
in  this  act  for  placing  the  work  under  the  continuing-contract  system. 

The  sum  of  $20,000  had  been  expended  on  the  existing  project  up  to 
June  30, 1902,  by  which  the  lower  reach  of  the  new  channel,  embracing 
nearly  one-half  of  the  originally  projected  work,  had  been  completeo. 

The  mean  rise  and  fall  of  the  tide  is  about  4.7  feet. 

No  work  was  done  during  the  past  fiscal  year. 

The  work  required  to  complete  the  existing  project  is  dredging  the 
upper  portion  of  the  new  channel  and  dredging  the  channel  across  the 
flats  in  Mount  Hope  Bay  to  connect  with  the  deep  water  of  Narragan- 
sett  Bay. 

The  commerce  of  the  port  in  1901  amounted  to  about  3,435,000  tons, 
and  the  proposed  improvement  will  give  increased  facilities  for  deeper 
draft  vessels. 

For  more  extended  information  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1874,  Part  II.  page  284;  1895,  page  272;  1897,  page  931; 
also  House  Doc.  No.  56,  Fifty -fifth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .  $38, 000. 00 
July  1,  1902,  balance  unexpended 38,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 117, 412. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1, 1902 117, 412. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  D  11.) 

10,  Neic>po7't  Ifnrhor^  Rhode  Islcmd, — ^This  harbor  is  at  the  main 
entrance  to  Narragansett  Bay,  and  all  the  year  it  serves  as  an  easily 
accessible  harbor  of  refuge  to  foreign  and  coastwise  commerce. 

Before  improvement  tne  capacity  of  the  inner  harbor  was  limited 
by  shoals,  and  it  was  not  adequate  to  the  number  and  size  of  the  vessels 
seeking  it  for  refuge.  The  southern  or  main  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island,  and  the  northern 
entrance  by  a  sharp  rocky  spit  near  Rose  Island,  and  the  general  busi- 
ness wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet.    The  mean  tidal  ran^e  is  about  3.75  feet. 

Between  1873  and  1875  $28,500  was  appropriated  to  secure  12  feet 
depth  in  the  harbor.    This  work  was  completed  in  1876. 
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The  approved  project,  adopted  in  1880,  and  modified  in  1882,  1883, 
1884,  1890,  and  1895,  provides  for  the  widening  and  deepening  of  the 
channel  from  Narragansett  Bay  into  Newport  so  as  to  secure  15  feet 
depth  at  low  water  with  at  least  750  feet  width;  for  the  extension  of 
the  13-foot  depth  and  10-foot  depth  anchoi*age  basins,  and  for  dredging 
a  channel  10  feet  deep  along  the  State  harlx)r  line  southward  to  oppo- 
site the  ffas  company  s  wharf;  for  the  partial  cutting  off  of  the  snoal 
spit  at  the  soutnern  end  of  Goat  Island,  and  for  the  construction  of 
jetties  on  the  western  shore  of  Goat  Island  so  as  to  protect  the  end  of 
this  island  from  erosion  and  to  prevent  the  drift  of  sand,  etc. ,  around 
the  island  into  the  adjacent  parts  of  the  harbor  and  channel,  and  for 
the  removal  of  Spindle  Rock,  a  sharp  rocky  spit  near  Rose  Island;  all 
at  a  total  cost  estimated  in  1895  at  $206,200. 

At  the  adoption  of  the  existing  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  and  its  anchorage  area  was  too  small  for  the 
craft  seeking  harborage  at  this  place  during  the  summer  and  all  the 
year  during  storms. 

The  sum  of  $195,546.39  had  been  expended  on  this  work  up  to  June 
30,  1902,  by  which  the  project  had  been  completed  excepting  the 
removal  of  a  few  shoal  spots  in  the  13-foot  anchorage  area. 

During  the  year  a  shoaling  occurred  off  the  wharf  of  the  Fall  River 
Line  reoucing  the  depth  of  water  to  13  feet  over  an  area  of  about  300 
square  yards.  An  allotment  of  $750  from  appropriation  for  "emer- 
gencies in  river  and  harbor  works"  was  made  lor  removing  the  shoal, 
and  this  was  accomplished  by  removing  600  cubic  yards  of  gi'avel  and 
silt.    The  cost  of  this  work  was  $340. 

After  approval  of  the  harbor  lines  by  the  Secretary  of  War  on 
August  28,  1901,  the  sum  of  $37.87  allotted  from  the  appropriation 
*' examinations,  surveys,  and  contingencies  of  rivers  and  harbors," 
was  expended  in  placing  stone  bounds  for  marking  the  lines. 

The  work  required  to  complete  the  existing  project  is  the  clearing 
up  of  certain  shoal  places  in  the  harbor  proper,  thereby  extending  the 
benefits  to  be  derived  from  work  previously  done. 

As  the  improvement  of  this  harbor  has  progressed,  there  has  been  a 
large  increase  in  the  size  and  number  of  vessels  using  the  harbor.  The 
commerce  for  1901  shows  a  tonnage  of  about  363,090  tons,  principally 
fish,  coal,  and  general  merchandise. 

For  more  extended  information,  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1873,  page  29;  1881,  page  562;  1882,  page  561;  1883, 
page  494;  1884,  page  624;  1891,  page  736,  and  1892,  page  627. 

A  plan  of  the  works  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  page  604,  and  for  1893,  page  838. 

August  29,  1901,  amount  alloted  from  appropriation  for  examinations, 

surveys,  and  contingencies  of  rivers  and  harbors $50. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .  39, 000. 00 

Amount  allotted  from  emergency  act  of  June  6,  1900 750. 00 

39, 800. 00 
June  30,  1902,  amount  expended  during  fiscal  year <^bO.  00 

July  1,  1902,  balance  unexpended 39,750.00 

July  1,1902,  outstanding  liabilities 340.00 

July  1,  1902,  balance  available 39,410.00 

(See  Appendix  D  12.) 

a$i2.lS  returned  to  United  States  Trouary. 
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11,  Harbor  of  refuge  at  Point  Judith^  Rhode  Island.  -  Point  Judith 
is  the  southeastern  extremity  of  South  Kingston,  R.  I.,  and  marks  the 
southwestern  entrance  to  Narragansett  Bay,  A  lon^  ledge,  known  as 
Squid  Ledge,  extends  for  nearly  a  mile,  in  a  direction  south  by  east, 
about  1.5  miles  west  of  the  point. 

At  the  adoption  of  the  project  this  point  was  a  specially  dangerous 
place  for  boats  and  tows  to  pauss  during  storms  and  even  orainarfly  bad 
weather. 

The  existing  project  of  1889  provides  for  the  construction  at  this 
point  of  a  national  harbor  of  refuge  nearly  a  mile  square,  by  means  of 
stone  breakwaters  built  partly  on  Squid  Ledge  and  planned  so  as  to 
give  protection  against  easterly,  southerly,  and  westerly  storms,  the 
mainland  itself  foiming  a  protection  on  the  north,  all  at  a  total  cost 
estimated  in  1889  at  $1,250,000.  This  project  was  modified  by  the 
report  of  the  Board  of  Engineers  convened  to  consider  and  report 
upon  the  construction  of  this  harbor,  which  was  approved  November 
16,  1896,  and  provided  for  raising  the  crest  of  the  eastern  arm  at  an 
estimated  cost  of  IN44,311.  A  further  modification  is  made  by  the 
river  and  harbor  act  of  June  13,  1902,  as  follows:  "Improving  roint 
Judith  Harbor  of  Refuge,  Rhode  Island:  Continuing  improvement, 
$100,000,  of  which  amount  so  much  as  may  be  necessary  may,  in  the 
discretion  of  the  Secretary  of  War,  be  expended  in  constructing  the 
easterly  detached  breakwater  and  continuing  it  to  the  shore  with  a 
view  to  providing  a  shelter  for  a  landing  place."    ♦    ♦    ♦ 

The  sum  of  $1,246,817.99  had  been  expended  on  this  work  up  to 
June  30,  1902.  By  this  expenditure  the  oreakwater  had  been  built 
to  a  total  length  of  6,970  feet,  with  a  height  of  10  feet  above  mean  low 
water.  It  incloses  an  area  of  about  1  square  mile  with  12  feet  of 
water,  and  about  0.92  of  a  square  mile  with  18  feet  of  water,  more  than 
two-thirds  of  which  is  over  25  feet  deep.  Three  beacon  lights  had 
beer,  established  and  maintained  on  the  breakwater. 

During  the  past  fiscal  ^ear  no  operations  were  in  progress,  but 
three  small  lights  were  maintained. 

The  limit  of  cost  of  this  improvement,  as  fixed  by  law,  was  based 
on  an  estimate  prepared  in  1889  from  the  best  information  then  avail- 
able. Experience  and  additional  infonnation  ^ined  since  that  time 
show  that  to  secure  all  the  beneficial  results  designed  to  be  accom- 

?>lished  by  the  breakwater  and  to  properly  strengthen  and  extend  it, 
urtber  appropriations  are  necessary. 

The  total  amount  of  the  originally  estimated  cost  having  been  appro- 
priated, an  estimate  of  $444,310.98  was  submitted  as  uie  additional 
sum  chat  will  be  required  to  strengthen  the  breakwater  and  make  the 
necessary  additions  to  it,  as  recommended  by  the  Board  of  Engineers 
in  the  report  of  October  23,  1896.  (See  Annual  Report  of  the  Chief 
of  Engineers  for  1897,  p.  920.) 

Three  hundred  and  seventy-six  vessels  of  all  classes  sought  refuge 
in  the  protected  harbor  during  the  year  ending  December  31,  1901. 

A  description  of  the  works  may  \^  found  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1890,  page  595,  and  for  1893,  page  840,  and 
the  report  of  the  Board  of  Engineers  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  page  920.  Also  see  House  Ex.  Doc.  No. 
66,  Fifty-first  Congress,  first  session. 
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July  1,  1901,  balance  unexpended $4,887.93 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  100, 000. 00 

104, 887. 93 
June  30,  1902,  amount  expended  during  fiscal  year 1, 667. 31 

July  1,  1902,  balance  unexpended 103,220.62 

July  1,  1902,  outstanding  liabilities 125.00 

July  1,  1902,  balance  available 103,096,62 

(See  Appendix  D  13.) 

1^.  Entrance  to  Point  Judith  Poixd^  Rhode  Island. — Point  Judith 
Pond  is  a  shallow  salt  pond,  lying  in  the  rear  of  the  sandy  beach  of 
the  Rhode  Island  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  place  by  the  people  of  the  neigh- 
borhood is  widening  and  deepening  the  present  opening  into  the  pond 
and  the  construction  of  jetties  for  the  maintenance  of  such  opening. 

The  present  entrance  to  the  pond  is  very  shallow  (less  than  3  feet), 
crookea  and  variable  in  location,  and  lies  about  a  mile  west  of  the 
former  entrance. 

There  is  at  present  no  approved  project  for  the  improvement  of  the 
pond  entrance. 

Up  to  June  30,  1902,  $518.38  had  been  expended  in  surveys. 

For  further  information  see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1893,  pages  841-879. 

July  1,  1901,  balance  unexpended $9, 481. 62 

July  1,  1902,  balance  unexpended 9, 481. 62 

(See  Appendix  D  14.) 

13,  Ilarbor  of  refuge  at  Block  Island^  Rhode  Island, — This  island  is 
about  14  miles  east  of  the  eastern  end  of  Long  Island,  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnish  a  harbor  of  refuge  for 
medium-draft  vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  the  construction  of  the  present  harbor,  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels. 

The  mean  tidal  range  is  about  3  feet. 

Between  1870  and  1876  1286,000  was  appropriated  for  a  breakwater 
for  a  harbor  for  medium-draft  vessels,  this  work  being  completed  in 
1878.  Between  1880  and  1882  $25,000  was  appropriated  for  dredging 
an  inner  basin  and  the  protection  of  the  shore  next  to  the  breakwater, 
this  work  being  completed  in  1884.  In  1884  $15,000  was  appropriated 
for  additions  to  the  old  breakwater,  this  money  being  so  spent  and 
work  completed  in  1884-85. 

The  project  of  1884,  as  modified  m  1888,  provided  for  the  construc- 
tion of  a  Harbor  of  refuge  on  the  eastern  siae  of  the  island,  consisting 
of  an  enlarged  inner  harbor  (or  basin)  800  feet  square  for  small  ves- 
sels and  an  exterior  harbor  for  larger  ones,  at  a  total  cost  estimated  in 
1888  at  175,000.     This  project  was  practi<»lly  completed  in  1893. 

The  total  expenditure  prior  to  commencing  the  work  on  the  existing 
proiect  was  $399,000. 

The  existing  project,  that  of  1895,  provides  for  raising  the  entire 
breakwater  to  proi>er  height  and  stopping  sand  leaks  between  certain 
points  and  dreaging  the  main  inner  harbor  to  a  depth  of  10  feet,  at  an 
estimated  cost  of  $83,986. 
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At  the  adoption  of  the  present  project,  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for  the  proper  harborage  of  the 
craft  seeking  refuge  at  this  place  during  storms  and  bad  weather. 

The  sum  of  $16,790.09  had  been  expended  on  the  existing  project 
up  to  June  30, 1902,  bv  which  the  entrance  to  the  inner  harbor,  which 
had  shoaled  up  from  tne  drift  of  sand  through  the  main  breakwater, 
had  been  partially  dredged  to  a  depth  of  12  feet  and  redredged  to  a  depth 
of  10  feet  several  times.  The  north  wall  of  the  enlarged  inner  har- 
bor had  been  strengthened  and  repaired.  About  $14,000  of  the  above 
amount  had  been  expended  in  maintaining  the  channel  at  the  entrance 
to  the  inner  harbor  and  repairing  and  strengthening  the  harbor  walls. 

During  June,  1902,  the  sand  snoal  which  closed  the  entrance  to  the 
inner  harbor  was  dredged  to  10  feet,  the  funds  therefor,  amounting 
to  $4,500,  being  allott^  from  the  appropriation  for  "emergencies  in 
river  and  harlK)r  works."  Of  this  allotment,  the  sum  of  ^2.64  was 
expended  during  the  past  fiscal  year. 

The  appropriation  of  June  13,  1902,  will  be  applied  to  repairing 
the  main  breakwater,  making  it  sand  tight  in  certain  parts,  and  to 
dredging  the  inner  harbor. 

In  1901  the  commerce  amounted  to  about  73,366  tons,  an  increase 
over  previous  years. 

For  more  extended  information,  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1877,  page  202;  1879,  page  313;  1880,  page  390; 
1881,  page  563;  1882,  page  563;  1884,  page  628.  A  plan  of  the  works 
may  be  found  in  the  Annual  Reports  of  the  Chief  of  Engineers  for 
1885,  page  609;  1888,  pa^e  506;  1893,  page  844;  1896,  page  674;  also 
in  House  Doc.  No.  83,  Fifty-fourth  Congress,  first  session, 

July  1,  1901,  balance  unexpended $1,268.92 

Amount  allotted  from  emergency  act  of  June  6,  1900 4, 500. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .    30, 000. 00 

36, 768. 92 
June  30,  1902,  amount  expended  during  fiscal  year 659. 01 

July  1,  1902,  balance  unexpended 36,209.91 

July  1,  1902,  outstanding  liabilities 2,393.38 

July  1,  1902,  balance  available 32,816.63 

(See  Appendix  D  15.) 

H,  Great  Salt  Pond^  Block  Island^  Rhode  Island, — The  Great  Salt 
Pond  is  located  about  the  center  of  Block  Island  and  contains  an 
anchorage  area  of  150  acres  for  vessels  drawing  18  feet  and  over. 
The  wo  A  of  converting  the  pond  into  a  harbor  of  refuge  by  making 
a  channel  through  the  beach  on  the  west,  connecting  it  with  deep 
water  in, the  ocean,  was  started  by  the  State  of  Rhode  Island  and  the 
town  of  New  Shoreham. 

The  channel  under  the  existing  project  of  1895,  as  modified  in  1900, 
is  to  be  600  feet  wide  and  have  a  central  depth  of  25  feet  for  a  width 
of  150  feet,  sloping  gradually  to  12  feet  in  a  width  of  504  feet,  the 
channel  seawani  to  be  protected  on  the  south  by  a  jetty  extending  to 
350  feet  beyond  the  original  18-foot  contour,  and  on  the  north  by  a 
jetty  about  1,200  feet  long,  and  the  sides  of  the  channel  where  it  passed 
through  the  original  beacn  to  be  protected  by  stone  revetments  and 
sand  fences,  at  a  total  estimated  cost  of  $305,000. 

At  the  time  work  commenced  under  the  General  Government  a 
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channel  of  varying  width  and  depth  had  been  dredged  with  the  money 
appropriated  oy  the  State  and  town,  which  woula  permit  of  12-foot 
draft  being  carried  in,  although  there  were  two  9-foot  spots  left  in 
mid-channel.  The  south  jetty  liad  been  built  out  837  feet,  and  a  north 
jetty  250  feet  long  had  also  been  built,  but  at  a  distance  of  720  feet 
from  the  south  jetty  instead  of  600  feet,  as  called  for  in  the  adopted 
project. 

tfp  to  June  30,  1902,  $90,000  had  been  expended  by  the  Greneral 
Government  on  the  existing  project,  of  which  ¥5,253.24  had  been  used 
for  maintenance  and  repair.  By  this  expenditure  the  south  jetty  had 
been  extended  out  to  the  original  18-foot  contour  and  repaired,  and  an 
18-foot  channel  300  feet  wide  with  a  central  cut  25  feet  deep  and  about 
35  feet  wide  had  been  dredged. 

There  is  at  present  a  channel  of  300  feet  width  and  18  feet  depth  at 
low  water,  with  a  depth  of  25  feet  in  the  center  from  the  ocean  into 
the  pond. 

There  remains  to  complete  the  existing  project  the  construction  of 
jetties  as  planned  and  dredging  to  secure  the  width  and  depths 
projected. 

ior  more  extended  information,  see  Annual  Report  of  the  Chief  of 
Engineers  for  1896,  page  620;  1900,  page  1276;  also  House  Doc.  No. 
57,  Fifty-fourth  Congress,  fii*st  session. 

July  1,  1901,  MaiKJC  nnexpendeil $5, 253. 24 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     50, 000. 00 

55, 253. 24 
June  30,  1902,  amount  expended  during  fiHcal  year 5, 253. 24 

July  1,  1902,  balance  unexpended 50, 000. 00 

(See  Appendix  D  16.) 

J.O.  Reiaaving  sunken  vessels  or  craft  obstructing  or  endangering  ^tam- 
gatimi.  Schooners  Electa  Bailey^  John  OuUana^  Alfred  W.  Fiske^ 
Dougl<is  Haynes^  J.  G.  Fell^  steamer  WiUiamsport^  and  a  dump  scow 
in  Newport  Harbor, — The  Electa  Bailey  was  stranded  on  Hardings 
Beach,  Chatham,  jVIass. ;  removal  in  progress  at  the  close  of  last  fiscal 
3' ear  and  completed  in  October,  1901.  The  John  Cullana  and  Alfred 
W,  Fiske^  reported  sunk  on  Stone  Horse  Shoal,  off  Monomoy  light, 
Cape  Cod,  in  October,  1901,  and  removal  completed  in  December,  1901. 
The  Douglas  Jlayn^^s  was  reported  sunk  2  miles  from  Pollock  Rip  light- 
ship, December  9,  1901;  after  diligent  search  in  January,  1902,  no 
trace  of  the  vessel  could  be  found.  The  J.  O.  Fell  was  reported  sunk 
November  28, 1901,  inside  Point  Judith  Harbor;  her  removal  was  com- 
menced in  Februarv,  1902,  and  finished  in  the  same  month.  The  dump 
scow  in  Newport  Harbor  was  reported  October  2,  1901;  the  scow  was 
taken  out  of  the  harbor  and  completely  destroyed  in  October,  1901. 
Steamer  Williamspart  was  reported  May  12, 1902,  sunk  2  miles  northe^ast 
of  Pollock  Rip  light-ship.  Her  removal  was  authorized  May  20, 1902, 
and  will  be  commenced  so  soon  as  the  wrecking  party  can  be  sent. 

These  wrecks,  except  as  above  noted,  were  completely  destroyed 
during  the  year,  at  a  cost  to  the  United  States  of  $4,026.05. 

(See  Appendix  D  17.) 
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IMPROVEMENT    OF    RIVERS   AND    HARBORS    IN   CONNECTICUT,   AND 
OF  PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNECTICUT. 

This  district  was  in  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of 
Engineers,  to  January  7,  1902,  and  of  Maj.  Charles  F.  Powell,  Uor^s 
of  Engineers,  since  that  date,  the  officer  in  charge  having  under  his 
immediate  orders  Lieut.  Edward  H.  Schulz,  Corps  of  Engineers,  to 
August  23, 1901,  and  from  October  15  to  November  5, 1901.  Division 
Engineer,  Col.  Chas.  II.  Suter,  Corps  of  Engineers. 

1,  Pawcatuck  River^  R/uHie  Island  and  Catmectlcut, — The  navigable 

Eart  of  the  Pawcatuck  River  extends  5  miles  from  the  town  of  Westerly, 
L  L,  to  its  outlet  in  Little  Narragansett  Bay;  thence  the  navigable 
channel  extends  through  Little  Narragansett  Bay  2^  miles  to  Stoning- 
ton  outer  harbor,  which  forms  the  approach  to  the  bay  and  river. 
Little  Narragansett  Bay  is  about  1^  miles  wide  and  2i  miles  long,  and 
is  separated  from  the  ocean  by  a  sand  beach.  Its  outlet  into  Stoning- 
ton  Harbor  Is  alK)ut  three-fifths  of  a  mile  wide.  Pawcatuck  River  has 
a  width  of  about  one-third  of  a  mile  at  its  mouth  and  diminishes  to  200 
feet  at  Westerly.     Its  average  width  is  1.000  feet. 

Before  improvement  the  channel  of  the  river  was  crooked  and 
obstructed  by  numerous  shoals,  on  some  of  which  there  was  but  li 
feet  at  mean  low  water,  and  4i  feet  was  the  greatest  depth  that  could 
be  carried  across  the  shoals  of  the  ?)ay.  The  mean  tidal  oscillation  is 
2.6  feet  at  the  mouth  of  the  river  and  2.3  feet  at  W^esterly. 

The  original  projects,  viz,  that  of  1871,  for  the  river  channel  only, 
and  that  of  1876,  for  the  channel  across  the  bay,  provided,  respectively, 
for  depths  of  5^  and  7  feet  at  mean  low  wat-er  and  for  width  of  75  and 
200  feet.  There  was  expended  on  original  and  modified  projects  prior 
to  operations  under  existing  project  $98,000.01. 

The  present  project,  approved  June  3,  1890,  based  on  the  report  of 
the  survey  ordcrea  in  the  rivor  and  harbor  act  of  August  18,  1894, 
provides  for  a  channel  of  10  feet  depth  at  mean  low  water  from  Ston- 
ington  to  Westerly,  with  a  width  of  200  feet  from  Stonington,  Conn., 
to  Avondale,  R.  I.,  a  distance  of  about  4  miles;  a  width  of  1()0  feet 
from  Avondale  to  the  lower  wharves  of  Westerly,  a  distance  of  about 
3  miles,  and  a  width  of  40  feet  between  the  upper  and  lower  wharves 
at  Westerly,  a  distance  of  about  one-half  mne,  at  a  total  estimated 
cost  of  $200,361.60.  On  this  project  $29,911.60  has  been  expended, 
therewith  completing  the  section  40  feet  wide  along  the  wharves  at 
Westerly  and  extending  the  100-foot  channel  downstream  1,800  feet 
farther. 

Owing  to  lack  of  funds  nothing  in  furtherance  of  the  project  was 
done  during  the  past  fiscal  year. 

No  work  having  been  done  at  the  lower  end  under  the  new  project, 
7  feet  at  mean  low  water  was  the  maximum  draft  that  could  be  carried 
from  Stonington  to  Westerly  at  the  close  of  work,  and  it  is  reported 
that  the  channel  across  Little  Narragansett  Ba}^  has  shoaled  in  place^^ 
to  a  depth  of  6i  feet  since  that  time. 
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{See  Appendix  El.) 

2.  New  Londim  Ilm'b'n;  Connecticut. — New  London  Harbor  com- 
prises the  lower  3  miles  of  the  Thames  River,  having  a  niivigablc  width 
of  one-quarter  to  li  miles  and  depths  of  24  feet  or  more  in  the  main 
channel  from  Long  Lsland  Sound  to  the  railroad  drawbridge  which 
crosaes  the  river  above  the  New  London  dock  front.  This  channel, 
especially  opposit*^  New  London,  follows  the  east  bank.  Between  it 
and  the  city  docks  is  a  nearly  level  area  having  an  average  depth  of  10 
to  15  feet.  Heretofore  vessels  of  16  to  18  feet  dnift  have  been  able  at 
high  tide  to  reach  some  of  the  docks.  Under  a  modification  of  the 
existing  Thames  River  project,  adopted  in  1872,  Shaws  Co^e,  a  branch 
of  New  London  Harbor,  has  been  dredged  to  12  feet. 

The  project  of  improvement  of  New  Candon  Harbor,  adopted  by  the 
act  of  June  13,  15*02,  being  the  first  one  adopted  for  this  harbor  dis- 
tinct from  Thames  River  improvement,  provides  for  a  ship  channel 
40(*  feet  or  more  in  width.  23  feet  deep,  and  about  6,00u  feet  long.  It 
is  to  leave  the  deep  water  of  the  river  opposite  Fort  Trumbull  on  the 
west  side,  skirt  the  waterfront  of  the  city,  including  that  of  Winthrop 
Cove,  to  the  Central  Vermont  Railroad  bridge,  and  join  the  natural  deep 
channel  off  the  end  of  the  Central  Vermont  Railroad  dock,  or  at  a  dis- 
tance of  about  4,0(M)  feet  uixtream  from  the  point  of  l)eginning.  The 
estimated  cost  of  the  improvement  is  1^145,000,  and  tl,<j<K>  per  annum 
for  maintenance.  The  tidal  oscillation  is  2.6  feet.  For  map  see  House 
Doc.  No.  392,  Fifty-sixth  Congr&ss,  first  session. 

The  appropriation  item  authorizes  a  continuing  contract  for  com- 
pletion of  the  work  and  an  examination  of  the  part  of  Winthrop  Cove 
named,  with  a  view  of  securing  a  depth  of  80  feet  on  the  lines  of  the 
survey  on  which  the  authorized  improvement  project  is  based. 
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The  tonnage  of  this  port,  exclusive  of  that  pertaining  to  Thames 
River  above  New  Loncion  Harbor,  was  reported  in  1901  as  760,390 
tons. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .     25, 000. 00 
July  1,  1902,  balance  unexpended 25,000.00 


Amount  (estimatetl)  required  for  completion  of  existing  project 120, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<      1904,  in  addition  to  the  balance  unexpended  July  1,  1902 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

[    4,  1897. 

(See  Appendix  E  2.) 

3.  Thaviea  River ^  Connecticut. — ^This  river  is  a  tidal  stream  from 
Norwich,  Conn.,*  the  head  of  navigation,  to  Long  Island  Sound,  a  dis- 
tance of  15  miles.  For  4  miles  below  Norwich  the  natural  depths  were 
6  feet  or  more  at  low  water  and  width  of  400  to  1,000  feet.  Below 
this  point  depths  were  13  feet  or  more  and  widths  800  to  3,000  feet. 

In  1836  the  original  project  was  adopted,  providing  for  a  channel 
11  feet  deep  at  low  water,  to  be  secured  by  dredging  and  building 
dikes.  On  this  project  $40,300  had  been  expended  when  in  1839  work 
stopped,  the  project  not  having  been  completed. 

The  existing  project,  adopted  June  23,  1866,  and  modified  in  1876, 
1882,  1888,  and  1892,  is  to  dredge  and  build  training  walls  to  secure 
a  channel  200  feet  wide  with  mean  low-water  depths  of  16  feet  from 
New  London  to  Allyn  Point  and  14  feet  thence  to  Norwich;  also  to 
dredge  Shaws  Cove,  to  the  harbor  lines  on  all  sides,  a  depth  of  12  feet 
at  mean  low  water.  Estimate  of  cost,  $457,620  for  construction  and 
$8,000  annually  for  maintenance. 

Up  to  June  30,  1902,  there  had  been  expended  $408,425.68  on  this 

Eroject  and  its  modifications.  Three  of  the  five  proposed  training  walls 
ad  been  completed  and  the  fourth  nearly  so.  The  proposed  16-foot 
channel  had  been  completed  to  Allyn  Point;  thence  to  Norwich  the 
project  depth  of  14  feet  had  been  secured  in  a  channel  varying  in 
width  from  100  to  175  feet.  The  proposed  dredging  in  Shaws  Cove 
had  been  completed.  The  present  least  depth  in  the  16-foot  channel 
is  about  15i  feet  and  in  the  14-foot  channel,  where  previously  dredged, 
13  feet;  where  dredging  is  required  to  obtain  full  project  width,  6 
feet.  Shaws  Cove  has  shoaled  to  about  9  feet  in  front  of  the  principal 
docks.  Tidal  oscillation  averages  2.6  feet  at  New  London  and  3.1  feet 
at  Norwich. 

Commerce  at  Norwich  and  Allyn  Point  is  mainly  in  coal,  lumber,  and 
other  building  materials,  iron,  and  miscellaneous  goods.  The  work 
done  has  reduced  the  cost  of  transportation  by  enabling  freight  to  be 
brought  in  vessels  of  16  feet  draft  instead  of  8  feet.  The  river  com- 
merce of  the  present  day  could  not  be  carried  except  for  the  increased 
depth  thus  obtained,  and  urgent  requests  are  now  being  received  for 
a  further  increase  in  channel  depths  to  accommodate  the  deeper-draft 
vessels  now  in  use. 
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TabU  of  comparative  statistics. 


Date 


Vessels  of  all  kind8,  each  ar- 
rival and  departure  together 
being  counted  as  one. 


1890. 

1891. 

1893 

1894 

1896. 

1807 

1898 

190O 


No. 

Draft. 

FM. 

810 

4  to  16 

219 

4  to  16 

1.906 

4  to  16 

1,217 

4  to  16 

1.844 

5  to  19 

1,762 

6  to  19 

2,431 

5  to  19 

743 

5  to  16 

Tonnage. 


Freight  tonnage. 


Receivwl 

and 
shipped. 


Compared  with  pre- 
ceding report. 


Increaw.     Decrease. 


lUOto 
100  to 
100  to 
100  to 
100  to 
100  to 
100  t<j 
100  to 


1,500 
1.500 
1.600 
l.tiOO 
1.900 
1,900 
1,900 
1.900 


Tim*. 
467. 144 
609.568 
546.900 

Timnt. 

TVms. 

142.424 

62,668 

424.945 
874, 724 
459.588 
464.283 

121.955 

50,121 

84.8&1 

4,695 

The  reported  value  of  this  commerce  for  1900  was  $2,173,500. 

July  1,  1901,  balance  unexpended $303.24 

Amoimt  appropriated  by  nver  and  harbor  act  appro ve<l  June  18,  1902  . .     15, 000. 00 


June  30,  1902,  amount  expended  during  fisi^l  year 


15, 303. 24 
228.92 


July  1,  1902,  balance  unexpende<l 15, 074. 32 

(See  Appendix  E  8.) 

Jf.  Coiinectwut  JRiver  helovj  llartfovd^  Conn, — Before  the  beginning 
of  improvements  by  the  United  States  the  available  dc^pth  over  Say- 
brook  Bar,  at  the  mouth  of  the  river,  wits  7  feet  at  mean  low  water; 
thence  to  Hartford  the  available  depth  over  the  shoalest  of  the  river 
bars  was  about  5  feet  at  low  water,  being  gen(»rally  at  its  minimum 
after  the  spring  freshets,  and  increasing  as  the  period  of  summer  low 
water  continued. 

In  1873  a  project  was  adopted  for  improving  the  channel  at  Sa^^brook 
Bar,  at  the  mouth  of  the  river,  by  dredging  and  by  building  three 
jetties  at  an  estimated  cost  of  $336,610.  Two  of  the  proposed  jetties 
were  completed  in  1881,  and  the  third  was  found  to  be  unnecessary. 
The  amount  expended  on  the  project  is  $23,471.57. 

The  present  project,  adopted  in  1870,  modified  in  1887,  i)rovides  for 
a  channel  from  Long  Island  Sound  to  Hartford,  ('onn.,  to  ])e  400  feet 
wide  and  12  feet  deep  at  mean  low  water  across  Saybrook  Bar,  and 
thence  to  Hartford,  to  be  100  feet  wide  (or  as  near!}'  that  as  practi- 
cable) and  9  feet  deep  at  extreme  low  water,  or  about  10  feet  at  ordi- 
nary summer  low  tide,  the  channels  to  be  maintained  by  annual 
dredging  in  the  river  and  by  enlarging  the  Saybrook  jetties  and  the 
Hartford  dike  at  an  estimated  cost — 

For  annual  dredging ^{510,000 

For  })ermanent  work,  which  includes  the  dredging  at  Saybrook  Bar  (esti- 
mated in  1889) 130,000 

The  total  amount  expended  on  this  project  to  close  of  fiscal  year 
ending  June  30,  1002,  is  $472,622.98. 

The  maintenance  of  navi^ble  channels  by  annual  dred^ng  has  been 
held  paramount  in  the  project,  and  is  the  only  work  of  miprovement 
done  upon  this  river  since  1887,  the  available  funds  at  no  time  having 
been  sufficient  for  enlarging  the  dike  or  Saybrook  jetties  or  for  addi- 
tional dredging  at  Saybrook  Bar.  The  jetties  and  the  channel  between 
them  are  constantly  deteriorating  and  are  in  a  condition  demanding 
attention. 
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Annual  dredging  as  private  work  was  in  progress  July  1,  1901: 
•me  was  resumed  in  the  sprin&r  of  1902  and  then  prosecuted  i< 


the 
same  was  resumea  m  tne  spring  or  i^i;:^  ana  men  prosecuiea  tor  a 
short  time.  The  upstream  bar  channels  had  shoaled  during  freshets 
and  navigation  was  much  impeded.  On  May  24,  1902,  an  emergency 
allotment  of  $2,000  was  made  from  the  appropriation  act  of  June  6, 
1900;  contract  dredging  thereunder  was  begun  may  31, 1902,  and  com- 
pleted June  21,  1902.  Work  was  resumed  June  29,  1902,  under  the 
appropriation  of  June  13,  1902;  18,516  cubic  yards  was  dredged 
through  the  upper  and  lower  Hartford,  Clay  Banks,  and  Pistol  bars, 
making  a  channel  for  immediate  use  of  project  depth  and  25  feet  wide 
throu^  these  controlling  places. 

Sketches  of  the  Connecticut  River  from  Hartford  to  Rocky  Hill  and 
of  Saybroek  Bar  are  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1885,  page  636.  The  river  from  the  Sound  to  Hartford 
is  shown  on  Coast  Survej^  charts  253,  254,  255,  and  256. 

Commerce  is  mainly  in  coal,  stone  (shipped  from  Portland  and 
vicinity),  building  materials,  and  miscellaneous  freight. 

The  work  done  and  being  done  has  reduced  freights  on  these  articles 
materially,  and  without  the  improvements  there  could  be  little  com- 
merce on  the  river. 

Table  of  comparative  statistics. 


Date. 


1890 
1888 
1894 
1895 
1896 
1897 
1896 
1899 
1900 
1901 


VeaselB  of  all  kinds,  each  ar- 
rival and  departure  tc^etber 
being  coanted  as  one. 


No. 


1,200 
1,180 
1,800 
1,800 
1,850 
1,850 
1,400 
1.400 


Draft. 


7  to  12 
7  to  12 
7  to  12 
7  to  12 
6  to  12 
6  to  12 
6  to  12 
A  to  12 
6  to  12 
6  to  18 


Tonnage. 


Freight  tonnage. 


Received 

and 
Hhipped. 


Compared  with  pre- 
ceding report. 


Increase. 


100  to 
100  to 
100  to 
100  to 
100  to 
100  to 
100  to 
100  to 
100  to 


600 
1.000 
1.000 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 


Ttms. 
1,095,000 
650,000 
560.000 
712,000 
772,000 
648,000 
665,000 
700,000 
700,000 
788,187 


Tom. 


152,000 
60,000 


17,000 
85.000 


88,187 


Decrease. 


Tbns. 


445.000 
90,000 


124,000 


GENERAL   IMPROVEMENT. 


July  1 ,  1901,  balance  unex))ended 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 


$326.40 
30, 000. 00 

30, 326. 40 
250.95 


30, 075. 45 
535.38 


June  30, 1902,  amount  expended  during  fiscal  year 

July  1, 1902,  balance  unexpended 

July  1, 1902,  outstanding  liabilitiee 

July  1, 1902,  balance  available 29,540.07 

MAINTENANCE. 

Emerigjendes  in  river  and  harbor  works  (act  of  June  6,  1900)  for  Con- 
necticut River  below  Hartford,  Conn. : 

May  24, 1902,  amount  allotted $2,000.00 

June  30, 1902,  amount  expend^  during  fiscal  year 132. 98 

June  30, 1902, outstanding  liabilities 1,867.02 

(See  Appendix  E  4.) 
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5.  Harbor  of  refuge  at  Duck  Island  Harbor^  Connecttcut. — Duck 
Island  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Sound.  It 
is  about  7  miles  west  of  the  mouth  of  the  Connecticut  River  and 
midway  between  tfie  harbors  of  New  Haven  and  New  London.  The 
mean  tidal  oscillation  is  3.8  feet. 

The  project  for  this  improvement,  adopted  by  the  river  and  harbor 
act  of  1890,  provides  for  the  construction  of  three  riprap  breakwaters 
of  3,000, 1,750^  and  l,130feet  len^h,  respectively,  inclosing  and  shelter- 
ing an  area  of  about  115  acres,  with  two  ample  entrances.  The  adopted 
height  is  6  feet  above  high  water,  with  crown  of  10  feet  and  slopes  of 
2  on  3  outside  and  1  on  1  inside.  The  estimated  aggregate  cost  is 
$463,540.  For  map  see  Annual  Report  of  the  Chief  of  Engineers  for 
1887,  page  644. 

To  June  30,  1902,  $114,158.61  had  been  expended,  $202  of  which 
was  for  maintenance;  2,770  linear  feet  of  the  west  breakwater  had 
been  built,  extending  westwardly  from  Duck  Island  to  a  low-water 
depth  of  17  feet,  ^fo  work  in  furtherance  of  the  project  was  done 
during  the  past  year  from  lack  of  funds. 

Future  appropriations  will  l^e  applied  to  the  construction  of  the 
breakwater  eastward  from  Duck  Island  and  in  retopping  the  portion 
of  the  west  breakwater  built  in  1898. 

The  commerce  to  be  benefited  bv  this  improvement  is  the  passing 
commerce  of  Long  Island  Sound,  wliich  may  find  it  convenient  or  nec- 
essary to  seek  shelter  behind  the  breakwater  during  storms.  Its  value 
can  not  be  estimated  with  any  accuracy.  During  the  year  1900  1,707 
vessels  were  reported  as  seeking  Duck  Island  Harbor  for  refuge. 

July  1,  1901,  balance  unexpended $93. 60 

June  30,  1902,  amount  expended  during  fiiscal  year 50. 21 

July  1,  1902,  balance  unexpended 43. 39 

(S^e  Appendix  E  5.) 

6.  Branford  Harbor^  Cormecticut. — This  new  improvement  was 
authorized  by  the  act  of  June  13, 1902,  which  provides  for  its  comple- 
tion in  accordance  with  report  published  in  House  Doc.  No.  100,  Fifty- 
sixth  Congress,  second  session,  containing  project  for  the  development 
and  maintenance  by  dredging  of  a  channel  100  feet  wide  and  8.5  feet 
deep  through  part  of  Branford  River,  upper  end  of  the  harbor, 
between  the  lower  and  upper  docks,  at  an  estimated  first  cost  of  $5,000, 
and  for  yearly  maintenance  of  $250.  The  depth  of  water  across  the 
mouth  of  the  bay,  or  harbor  proper,  into  which  the  river  empties  is 
about  15  feet,  and  thence  to  the  river  is  very  uniform  at  7.5  feet.  The 
river  channel  to  the  lower  coal  dock  is  from  7.5  to  9  feet  deep,  and 
thence  to  the  upper  docks  ^raduallv  shoals  so  that  the  controlling 
depth  there  is  3  feet.  The  rise  of  tfde  is  6  feet.  The  3'early  traffic 
of  the  harbor,  all  obtaining  at  its  upper  part,  was  reported  in  1900  as 
34,120  tons,  mainly  coal,  iron,  molding  and  fire  sand,  and  lumber. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 . .     $5, 000. 00 
Julyl,  1902,  balance  unexpended 5,000.00 

(See  Appendix  E  6.) 

7.  New  Haven  Harbor^  Connecticut, — New  Haven  Harbor  is  a  bay 
in  the  north  shore  of  Long  Island  Sound,  extending  about  4  miles 
inland  and  from  1  to  2  miles  wide.  The  Mill  and  Quinnipiac  rivei*s 
empty  into  the  head  of  the  harbor  from  the  northeast.  They  are  navi- 
gable for  about  1  and  3  miles,  respectively,  above  their  mouths.  The 
mean  range  of  tides  is  6.1  feet. 
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For  maps  see  Annual  Report  of  the  Chief  of  Engineers  for  1889, 
page  678;  page  702  of  report  for  1896;  and  House  Doc.  No.  82,  Fifty- 
fiftn  Congress,  first  session. 

Harbor  lines  for  New  Haven  Harbor  were  established  bv  the  Sec- 
retary  of  War  November  17,  1894,  and  were  slightly  modified  and 
amended  by  him  March  2,  1895,  MaV  20,  1895,  and  May  5,  IWO. 

The  project  as  adopted,  act  of  March  3,  1899,  provides  for  a  main 
channel  20  feet  deep  at  mean  low  water,  400  feet  wide  over  the  outer 
bar,  and  300  feet  thence  to  Tomlinson's  bridge,  with  three  anchorage 
basins  of  20,  16,  and  12  feet  depth,  respectively,  at  mean  low  water,  to 
accommodate  different  classes  of  shippmg. 

The  act  of  June  13,  1902,  authorizes  an  extension  of  the  improve- 
ment so  as  to  include  a  certain  improvement  of  the  Quinnipiac  and 
Mill  rivers  to  Grand  avenue,  proviaed  that  contracts  for  the  same  can 
be  made  within  limits  of  cost  authorized  in  the  act  of  March  3,  1899. 

At  the  beginning  of  the  past  fiscal  year  a  continuing  contract  for 
dredging  was  in  force  for  completion  of  the  project  at  the  base  price 
of  6  cents  per  cubic  yard.  The  work  was  applied  to  widening  the  main 
channel  previously  dredged  under  the  contract  to  project  depth  from 
the  south  end  of  the  16-foot  anchorage  basin  upstream  to  the  deep 
vessel  docks  near  and  below  Tomlinson's  bridge,  and  to  developing  the 
12-foot  and  16-foot  basins.  The  amount  of  the  year's  dredging  aggre- 
gated 1,006,999  cubic  3'ards,  making  the  total  contract  and  project 
amount  to  end  of  the  fiscal  year  2,135,069  cubic  yards,  or  about  65  per 
cent  of  the  estimated  yardage  of  the  complete  work.  Work  under  the 
second  appropriation  for  the  project,  that  of  act  of  June  6,  1900,  was 
not  finished  until  January  17,  1902.  The  contractor  had  been  notified 
of  the  availability  of  this  appropriation  July  26, 1900.  Consequently, 
and  according  to  the  terms  of  the  contract  allowing  one  year  for  earn- 
ing the  appropriation.  301,701  cubic  yards  was  paid  for  at  the  reduced 
rate  of  3  cents  per  cubic  yard. 

The  amount  expended  on  the  work  of  existing  project  up  to  close  of 
the  fiscal  year  enaing  June  30, 1902,  was  $114,828.97;  the  expenditure 
upon  previous  projects  was  $325,695.66. 

The  improvement  during  the  past  fiscal  year  which  has  apparently 
given  the  greatest  benefit  is  the  widening  of  the  turn  opposite  Long 
Wharf ,  where  the  through  channel  was  formerly  shai-p  and  narrow  and 
the  space  too  limited  for  deep  vessels  entering  the  channel  to  Canal 
Wharf.  The  opening  of  the  12-foot  basin  has  also  been  of  special  ben- 
efit, as  it  afforos  anchorage  to  a  large  number  of  small  craft  which 
formerly  anchored  in  or  close  to  the  main  channel.  The  increased 
depths  and  widths  made  in  the  main  channel  have  greatly  facilitated 
the  deep- vessel  traflSc.  The  net  result  of  the  past  three  years'  work  is  a 
main  channel  of  navigable  width,  20  feet  deep  from  Long  Islarid  Sound 
to  Tomlinson's  bridge.  The  mean  rise  of  tide  is  6.2  feet.  The  niaxi- 
mum  draft  of  vessels  regularly  entering  the  harbor  is  about  22  feet. 

The  commerce  of  New  Haven  Harbor  is  mainly  in  coal,  iron,  lum- 
ber, miscellaneous  merchandise,  and  oysters. 

BNG  1902 9 


130  BEPOBT   OF    THE   CHIEF   OF    ENGINEERS,  U.   8.    ARMY 


Table  of  compttrative  gtatutica. 


Date. 


Veusels  of  all  kinch.  each  ar-  ,  ^^^^e^^^  tonna,?e. 

rival  and  departure  together  ^  ~~  ~, 

'      being  counted  as  one.  oo««i..«,i  C<^inP«L»>^   with  pre- 

Kecei\o<i  ccKling  report. 

—    ana  _  

Hhlppcd. 


1880. 
1890. 
1892. 
1894. 
1895. 
1896. 
1899. 
1900. 
1901. 


No. 

Draft. 

nrf. 

18,846 

6  to  18 

18.025 

6  to  20 

29,093 

6  to  20 

29.860 

6  to  22 

31,400 

6to22 

28,650 

6to22 

28,693 

6  to  22 

28.693 

6  to  22 

30,110 

6  to  22 

Tonnage. 


Increiwie.  ;  Decreane. 


100  to 
100  to 
100  to 
100  to 
100  to 
100  to 
100  to 
lUOto 
100  to 


1,000 
1,200 
1,800 
2.500 
2,600 
2.600 
2.000 
2,000 
2,600 


Thus. 
2,205,813 
2, 9«0, 400 
3,143.000 
3.1H4.000 
3. 2y.'>,  900 
3.052,000 
3, 440. 700 
3,472,200 
3.737,049 


Totif. 


Tung. 


774,587 

162,600 

41,000 

111,900 


388.700 

31,500 

284.849 


243, 900 


The  reported  value  of  this  commerce  for  1901  was  1276,495,163. 

July  1,  1901,  balance  unexpendefl $82,257.20 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 67, 000. 00 

149,  257.  20 

June  30,  1902,  amount  expended  during  fiscal  year 46,  781. 83 

July  1,  1902,  balance  unexpended 102, 475. 37 

July  1,  1902,  outstanding  liabilities 22,644.48 

July  1,1902,  balance  available 79,8m89 


July  1,  1902,  amount  covered  by  uncompleted  contracts (59, 1 15.  87 


(Amount  (e8timate<l)  required  for  completion  of  existing  project 56, 400. 00 
Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 45, 100. 00 
Submitted  in  compliance  with  requirements  of  siindrv  civil  act  of  June 
4,  1897. 

(See  Appendix  E  7.) 

8,  Breahicate^'s  at  New  Hwoen^  Conn, — The  existing  and  original 
project  for  this  work,  adopted  in  1879  and  modified  in  1890,  is  to  make 
a  harbor  of  refuge  at  the  entrance  to  New  Haven  Harbor  by  construct- 
ing four  breakwaters — one  extending  from  Southwest  Ledge  to  Quixes 
Ledge;  one  5,000  feet  long,  extending  from  a  point  1,000  feet  north, 
54  degrees  east,  from  Luddington  Rock  southwesterly  across  the  rock; 
one  about  4,200  feet  long,  extending  northwesterly  from  a  point  6,000 
feet  south,  54  degrees  west  from  Luddington  Kock,  and  one  about  1,2(X) 
feet  long,  extending  southwesterly  from  Morgan  Point,  on  the  east 
side  of  the  harbor  entrance.  The  estimated  cost  of  the  whole  work 
from  the  beginning,  in  1879,  was  $2,151,134. 

The  anchorage  outside  of  the  bar  which  will  be  sheltered  by  this 
breakwater  exceeds  2,000  acres,  and  has  depths  of  9  to  26  feet  at  mean 
low  water. 

A  sketch  of  New  Haven  Harbor,  showing  the  location  of  the  break- 
waters as  contemplated  under  the  existing"  project,  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1889,  page  678,  and  the 
last  printea  sketch  may  be  found  in  annual  report  for  1896,  page  702. 

Up  to  June  30,  1902,  the  breakwater  from  Southwest  Ledge  to 
Quixes  Ledge  had  been  completed,  the  Luddington  Rock  breakwater 
had  been  noiade  4,500  feet  long,  and  1,490  feet  or  the  west  breakwater 
had  been  built.    The  total  expenditure  to  this  date  had  been  *834,434. 61. 
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No  work  of  construction  was  conducted  during  the  past  fiscal  year, 
from  want  of  suflScient  funds  to  warrant  resumption  of  operations.  A 
light  was  maintained  at  the  unfinished  end  of  the  west  breakwater. 

The  commerce  to  be  benefited  by  this  work  is  mainly  the  passing 
commerce  of  Long  Island  Sound.  The  projected  breakwaters  woula 
also  provide  an  outer  anchorage  for  vessels  bound  to  and  from  New 
Haven  and  help  protect  the  entmnce  to  New  Haven  Harbor  proper  by 
seas  and  to  dimmish  channel  filling.  For  nine  months  of  calendar 
year  1901  32,283  vessels  were  reported  as  passing  the  breakwaters, 
the  number  passing  during  dark  nights  or  fogs  not  being  observed. 
The  number  of  round  trips  of  vessels  at  New  Haven  for  calendar  year 
1901  was  30,110. 

The  project  could  be  readily  completed  within  four  years. 

July  1,  1901,  balance  unexpended .     $1,260.86 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .     44, 000. 00 

45, 260.  86 
June  30,  1902,  amount  expended  during  fiscal  year 695. 47 

July  1,  1902,  balance  unexpended 44, 565. 39 

(See  Appendix  E  8.) 

9.  Mil  ford  Ilarhiyr^  C(yfineet!cut. — This  improvement  was  authorized 
by  act  of  June  13,  1902,  upon  a  project  published  in  House  Doc.  No. 
280,  Fifty -sixth  Congress,  first  session.  This  comprises  dredging  for 
a  channel  across  the  bar  and  through  the  lower  harbor,  100  feet  wide 
and  10  feet  deep,  with  an  anchorage  basin  of  the  same  depth  of  about 
()  acres  area  on  the  east  side  of  the  channel  between  the  long  dike  and 
the  harbor  line,  and  for  a  channel  through  the  upper  harbor  from 
Merwin's  wharf  to  the  straw- works  wharf,  90  feet  wide  and  6  feet  deep 
at  mean  low  water,  at  an  estimated  first  cost  of  1^15,000  and  for  yearly 
maintenance  of  $500.     The  mean  rise  of  tide  is  about  0.2  feet. 

Originally  the  depth  on  the  bar  at  the  mouth  of  the  harbor  was  less 
than  2  feet  at  mean  low  water,  and  in  parts  of  the  upper  harbor  the 
channel  ran  nearly  bare.  Under  a  project  for  improvement  adopted 
in  1872  a  channel  100  feet  wide  ana  4  feet  deep  at  mean  low  water 
was  excavated  through  the  bar,  and  in  the  upper  harbor,  of  the  same 
depth,  60  feet  wide  from  Merwin's  wharf  to  Town  Dock  and  40  feet 
wide  thence  to  the  straw-works  wharf  at  the  head  of  the  harbor.  A 
series  of  spur  dikes  was  built  to  protect  Welchs  Point  from  erosion. 
There  were  also  built  two  jetties  or  dikes  to  maintain  the  bar  channel, 
one  projecting  from  the  shore  outside  the  mouth  of  Indian  River,  and 
the  other  off  Burns  Point,  detached  from  shore  nearly  at  right  angles 
to  the  first,  and  about  300  feet  from  its  western  or  outer  end.  A 
revised  project  adopted  in  1881  provided  for  an  increase  in  the  depth 
of  the  bar  channel  from  4  to  8  feet  at  mean  low  water,  the  width 
remaining  at  100  feet.  In  1891  this  project  was  reported  as  com- 
pleted, with  the  dikes  and  bar  channel  in  good  condition  and  the  chan- 
nel in  the  upper  harbor  somewhat  deteriorated.  No  work  has  since 
been  done  by  the  United  States. 

In  1894^95  permits  were  granted  private  parties  to  dredge  in  this 
\ncinity  for  materials  to  be  used  in  oyster  culture,  conditioned  upon 
the  work  being  done  under  the  supervision  of  the  local  engineer  and 
directed  to  the  betterment  of  navigation.  Not  more  than  85,000  yards 
was  taken  out  under  these  permite^  and  possibly  not  so  much,  but  a 
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large  quantity  was  removed.  It  was  taken  almost  wholly  from  the 
bar  channel;  and  a  statement  is  on  file  that  when  the  last  dredging  was 
completed,  in  July,  1895,  there  was  a  clear  channel  across  the  bar  12 
feet  deep  at  mean  low  water  and  nowhere  less  than  80  feet  wide. 

Upon  the  formerly  adopted  projects  $46,500,  and  for  surveys  $1,600, 
were  expended.  No  expenditure  has  been  made  upon  the  existing 
project  up  to  the  close  of  the  fiscal  year  ending  June  30,  1902.  The 
traffic  last  reported,  being  for  1899,  was  11,705  tons.  An  additional 
prospective  amount  of  about  6,000  tons,  carried  by  rail  on  account  of 
insufficient  channel,  was  then  named. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $15, 000. 00 
July  1,  1902,  balance  unexpended 15,  OOO:  00 

(See  Appendix  E  9.) 

10.  Housatonic  River^  dmnecti^mt, — The  Housatonic  is  a  long, 
shallow  river  running  southward  through  Massachusetts  and  Con- 
necticut, emptying  into  Long  Island  Sound  just  east  of  Stratford 
Point,  about  15  miles  southwest  from  New  Haven.  At  Derbv,  13  miles 
above  its  mouth,  it  receives  the  discharge  of  the  Naugatuck,  a  small, 
rapid  river.  This  point,  which  has  been  regarded  as  tiie  head  of  navi- 
^tion,  is  nearly  at  the  head  of  tide  water.  About  a  mile  above  there 
18  a  dam  across  the  Housatonic  River  furnishing  large  water  power. 
For  at  least  5  miles  below  Derby  the  water  is  always  fresh. 

The  original  depth  on  the  worst  bars  in  the  river  (six  in  number) 
was  from  3. 5  to  4. 5  feet  at  mean  low  water.  There  was  also  a  bar  across 
the  river's  mouth  with  about  4  feet  low-water  depth.  The  mean  rise 
of  tide  at  Derby  is  4.2  feet.  At  the  mouth  of  the  river  it  is  about  6.2 
feet. 

The  present  project  for  improvement,  originally  adopted  in  1871, 
with  modifications  in  1887  and  1893,  proposes  making  and  maintaining 
a  channel  7  feet  deep  at  mean  low  water  from  Long  Island  Sound  to 
the  head  of  navigation,  about  13  miles,  to  be  100  feet  wide  in  the  river 
and  200  feet  wide  over  the  bar  at  the  mouth,  by  dredging,  removing 
Drews  Rock,  building  a  jetty  at  Sow  and  Pigs  Reef,  and  a  small  dike  at 
tibe  bend  below  Stratford,  and  protecting  the  channel  at  the  mouth  of 
the  river  by  a  breakwater  about  5,750  feet  long.  The  estimated  cost 
from  the  beginning  in  1871  is  $275,000.  Up  to  close  of  iiscal  year 
ending  June  30, 1902,  $219,483. 69  had  been  expended  uix)n  the  project 

A  survey,  called  for  in  the  river  and  harbor  act  of  June  3, 1896,  was 
made,  report  of  which  is  published  in  House  Doc.  No.  16,  Fifty -fifth 
Congress,  first  session,  and  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1897,  page  979. 

For  maps  of  the  whole  navigable  part  of  the  river,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1882,  page  616,  and  House  Doc. 
No.  16,  Fiftv-fifth  Congress,  first  session;  and  of  the  mouth.  Annual 
Report  of  the  Chief  of  Engineers  for  1886,  page  642,  and  1887,  page 
608. 

July  1,  1901,  the  project  had  been  completed  exc^ept  the  Stratford 
dike.  The  shoal  crossings  had  been  restored,  substantially,  to  the 
project  dimensions  by  drraging:  near  the  upper  end  the  depths  pre- 
vailing were  so  near  the  re<^uirea  ones  that  work  there  was  not  deemed 
necessary,  and  the  balance  m  hand  was  held  until  increased  by  future 
appropriations  to  a  sufficient  sum  to  build  the  Stratford  dike. 
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The  channel  has  now  again  shoaled  and  the  breakwater  needs  repair; 
the  appropriation  of  the  act  of  June  13,  1902,  is  to  be  applied  in 
maintenance. 

The  commerce  is  mainly  in  coal,  iron,  building  materials,  oysters, 
raw  materials  for  manufacture,  and  miscellaneous  freight. 

The  work  done  has  enabled  vessels  to  enter  the  lower  river  in  safety, 
instead  of  waiting  for  high  tide  in  an  exposed  situation  outside  the 
mouth  of  the  river,  and  a  large  part  of  the  commerce  could  not  have 
been  carried  on  without  the  unproved  channel. 

Table  of  comparatwe  statistics. 


Veasela  of  all  kind«,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  together 
being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1890a 

15,124 

12,215 

12,881 

1,260 

1,888 

660 

Feet. 
lto8 
lto8 
lto8 
2to8 
2to8 
2to8 
2to8 
2to8i 
2to6i 

ItoSOO 
lto400 
lto450 
8  to  450 
8to450 
3to450 
8to450 
8to450 
50  to  800 

Tbru. 

188,800 

202,825 

159,880 

79,647 

83,200 

77,000 

64,712 

249,185 

146,106 

Tbru. 

Tbm. 

1892a 

63,625 

isgsa 

42,496 

1896 

80,183 

1897 

8,553 

1898  b 

6,200 

1899  b 

12,288 

1900 

2,243 

e  165,985 

1901 

96,920 

a  Includes  ovster  industry  at  mouth  of  river. 
b  Traffic  to  Derby  and  Shelton  only. 
e  Compaied  with  report  for  1897. 

July  1,  1901,  balance  unexpended 99,243.01 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .    10, 000. 00 

19, 243. 01 
June  30,  1902,  amount  expended  during  fiscal  year 226. 70 

July  1,  1902,  balance  unexpended 19,016.31 

(See  Appendix  E  10.) 

11.  Bridaeport  IIa/rboi\  Conne<)tt€ut — ^This  harbor  extends  nearly  3 
miles  inland  from  the  north  shore  of  Long  Island  Sound,  its  width  of 
about  a  mile  at  the  mouth  decreasing  to  200  feet  between  the  opposite 
whai'ves  at  its  upper  end.  The  channel  in  every  part  of  the  harbor  is 
comparatively  narrow  and  is  crossed  by  four  drawbridges.  Before  the 
first  work  was  done  by  the  United  States  the  depth  over  the  bars  near 
the  harbor's  mouth  was  5  feet  at  low  water  and  above  the  bridges  from 
2  to  5  feet.    The  mean  rise  of  tide  is  6i  feet. 

In  1836  Congress  appropriated  110,000  for  improving  this  harbor, 
and  again  a  like  amount  in  1852.  These  sums  were  expended  in  dredg- 
ing near  the  mouth  of  the  harbor,  making  channels  60  to  100  feet  wide 
and  8  feet  deep  or  more  at  low  tide.  The  depth  did  not  prove  perma- 
nent. Under  acts  of  Congress  of  June  23,  1866,  and  July  11,  1870, 
surveys  or  examinations  of  the  harbor  were  made,  and  the  report  upon 
the  examination  under  the  latter  act  proposed  a  plan  for  improvement 
by  dredging  a  channel  100  feet  wide  and  12  feet  deep  at  extreme  low 
water,  and  protecting  the  outer  channels  by  a  breakwater  extending 
about  3,000  feet  from  Long  Beach,  on  the  east  side  of  the  harbor 
entrance,  all  atan  estimated  cost  of  1124,000.  This  project  was  adopted 
in  1871,  when  an  appropriation  was  made  for  beginning  work  upon  it 
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In  1875  the  dimensions  of  the  proposed  channel  were  modified  U> 
make  it  12  feet  deep  at  mean  low  water  and  from  200  to  300  feet  wide 
up  to  the  lower  or  otratford  Avenue  Bridge.  This  was  accomplished 
in  1882,  and  then  the  project  was  again  modified  to  include  widening 
the  channel  between  the  inner  beacon  and  the  Naugatuck  dock,  a  dis- 
tance of  3,800  feet,  to  prevent  overcrowding  the  main  channel  by  vessels 
entering  for  shelter.  The  estimated  cost  was  $60,000.  This  work  has 
been  nearly  completed. 

In  compliance  with  the  terms  of  the  river  and  harbor  acts  of  1878 
and  1888,  the  project  was  extended  to  include  a  channel  100  feet  wide 
and  9  feet  deep  to  the  head  of  navigation  at  Berkshire  Mills;  and  again, 
under  the  terms  of  the  river  and  harbor  act  of  1890,  to  include  a  break- 
water from  The  Tongue  to  the  inner  beacon.  The  river  and  harbor 
act  of  189-1  also  authorized  the  expenditure  of  the  appropriation  made 
for  deepening  the  channel  at  the  outer  Imr,  and  the  project  was  extended 
to  provide  for  15  feet  depth  at  that  point. 

Under  the  authority  of  the  river  and  harbor  act  of  1894  a  survey  of 
the  harbor  was  made  and  the  report,  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1896,  pages  803-805,  and  also  in  House 
Doc.  No.  61,  Fift}- -fourth  Congress,  first  session,  contains  estimates 
for  extending  the  15-foot  channel  to  the  lower  bridge,  making  it  300 
feet  wide  up  to  the  inner  beacon  and  200  feet  wide  above  that  beacon, 
which,  with  the  unfinished  work  of  the  then  existing  project,  was  esti- 
mated to  cost  $90,000, 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $28,000  for 
continuing  the  improvement  in  accordance  witn  the  modified  project, 
$10,000  of  which  ^"^  shall  be  expended  upon  Yellow  Mill  Pond  tor  con- 
structing a  channel  12  feet  deep  and  200  feet  wide  from  the  main  chan- 
nel to  the  causeway,  conditioned  upon  the  construction  l)y  the  city  of 
Bridgeport  of  a  drawbridge  at  the  causeway  upon  plans  approved  by 
the  Secretary  of  War."  The  amount  expended  on  the  original  project 
and  its  modifications  is  $317,848.50. 

In  the  act  of  March  3,  1899,  Congress  adopted  a  further  modified 
project  for  Bridgeport  Harl)or,  embnicing  the  channels  previously 
known  as  Bridgeport  Harl)or,  Johnsons  Creek,  and  Black  Rock  Har- 
bor, all  of  which  are  avenues  of  Bridgeport  commerce.  The  project 
provides  for — 

First.  The  main  channel  18  feet  deep  at  mean  low  water,  300  feet  wide 
from  the  outer  bar  to  the  inner  beacon,  thence  200  feet  wide  to  the 
lower  or  Stratford  Avenue  Bridge. 

Second.  Anchorage  for  deep  draft,  18  feet  at  mean  low  water,  500 
feet  wide  and  2,000  feet  long,  adjacent  to  the  main  channel  on  the  west 
and  immediately  above  the  mner  beacon;  for  light  draft,  12  feet  deep 
at  mean  low  water,  500  feet  wide  and  1,500  feet  long,  adjacent  to  the 
main  channel  on  the  west,  between  the  18-foot  anchomge  and  Nauga- 
tuck wharf,  and  of  the  same  depth  at  mean  low  water  adjacent  to  the 
main  channel  on  the  east,  between  the  steel  works  point  and  the  lower 
bridge,  extending  to  the  harbor  line. 

Third.  Pequonnock  River  channel,  from  the  lower  bridge  to  the 
head  of  navigation,  about  1  mile,  12  feet  deep  at  mean  low  water  and 
100  feet  wide. 

Fourth.  Yellow  Mill  channel,  from  the  main  channel  to  the  head  of 
Yellow  Mill  Cove,  about  1  mile,  12  feet  deep  at  mean  low  water  and 
100  feet  wide. 
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Fifth.  Johnsons  River  channel,  from  the  main  channel  to  the  head 
of  navigation,  about  three-fourths  of  a  mile,  9  feet  deep  at  mean  low 
water  and  100  feet  wide. 

Sixth.  Black  Rock  channel,  from  the  head  of  Black  Rock  Harbor 
to  the  junction  of  Cedar  and  Burr  creeks,  thence  up  each  of  these  creeks 
to  the  head  of  navigation,  with  lengths,  respectively,  of  H  miles  and 
one-half  mile,  9  feet  deep  at  mean  low  water  and  100  feet  wide. 

Seventh.  The  repair  and  maintenance  of  the  outer  and  inner  break- 
waters of  the  main  channel  and  the  one  connecting  Fayerweather  Island 
with  the  mainland  as  now  built,  and  the  construction  and  maintenance 
of  shore  protection  on  Fayerweather  Island  to  check  the  shifting  of 
the  beach. 

An  appropriation  of  $50,000  was  made  in  the  act  cited  and  a  continu- 
ing contract  authorized. 

Harbor  lines  for  this  harbor  were  established  by  the  Secretary  of 
War  July  1, 1893,  and  modified  September  19, 1898. 

The  last  sketch  of  Bridgeport  Harbor  in  the  Annual  Report  of  the 
Chief  of  Engineers  is  prmted  in  the  report  for  1893,  page  940,  and 
a  complete  map  is  published  in  House  Doc.  No.  61,  Fifty-foui'th 
Congress,  first  session. 

The  amount  expended  on  the  existing  project  to  June  30,  1902,  was 
$4:3,150.19. 

The  net  results  are:  A  main  channel  200  feet  wide  and  18  feet  deep 
(full  project  dimensions)  from  the  lower  (or  Stratford  avenue)  bridge 
down  to  about  1,500  feet  below  the  Naugatuck  wharf,  thence  100  feet 
wide  and  18  feet  deep  to  the  turn  inside  the  inner  beacon,  where  the  exist- 
ing depths  arc  from  15  to  18  feet;  the  12-foot  channel,  100  feet  wide, 
extenoing  up  the  Pequonnock  River,  completed  to  within  about  500 
feet  of  the  project  length;  the  9-foot  channel,  100  feet  wide,  extend- 
ing up  Johnsons  River,  completed  to  a  point  about  700  feet  above 
Pleasure  Beach  wharf;  the  partial  removal  of  the  point  in  the  Black 
Rock  channel,  opposite  Fancher's  wharf;  the  completion  of  the  upper 
12-foot  anchorage  basin  just  below  the  Stmtford  Avenue  Bridge,  and 
the  partial  developmeut  of  the  18-foot  anchorage  basin.  The  repair 
and  a  380-foot  extension  of  the  east  breakwater  and  the  construction  of 
four  jetties  for  shore  protection  on  the  west  side  of  Fayerweather 
Island  were  also  made. 

The  maximum  draft  that  can  be  carried  through  the  improved  chan- 
nels at  mean  low  tide  is  about  15  feet  through  the  main  cnannel  to  the 
lower  bridge,  and  12  feet  thence  to  within  about  500  feet  of  the  upper 
end  of  the  Pequonnock  River  channel.  A  maximum  draft  of  Q  feet 
can  be  carried  up  Johnsons  River  as  far  as  the  shipyard  and  about  7 
feet  draft  from  the  outer  end  at  Black  Rock  up  tnrough  the  Cedar 
Creek  channel. 

This  year's  work,  by  completing  the  18-foot  channel  above  the 
Naugatuck  wharf  with  the  15-foot  cnannel  outside  of  the  inner  break- 
water has  made  it  possible  for  vessels  to  enter  the  harbor  when  draw- 
ing 2  feet  more  than  formerly.  This  is  a  great  benefit,  as  previously 
a  vessel  drawing  over  13  feet  could  only  come  in  at  low  tidie  as  far  as 
the  inner  beacon  and  was  obliged  to  wait  until  the  tide  had  risen  at 
least  2  feet  before  proceeding  up  the  harbor.  The  removal  of  the 
point  opposite  Fancher's  whart  at  Black  Rock  is  a  great  relief,  as  the 
channel  at  that  point  was  extremely  narrow  and  the  tide  ran  so  swiftly 
that  it  rendered  navigation  difficult.    The  construction  of  the  jetties 
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along  the  west  shore  of  Fayerweather  Island  in  1900  has  apparently 
had  the  desired  effect,  as  this  shore  line  is  now  in  approximatel}*  the 
same  position  as  it  was  two  years  ago,  the  slight  change  that  has 
taken  place  being  recession;  so  that  it  is  hoped  that  after  this  point 
has  been  removed  the  improvement  will  be  reasonably  permanent. 

The  commerce  of  this  harbor  is  chiefly  in  coal,  iron,  lumber  and 
general  merchandise.  The  mean  range  of  tides  is  about  6.5  feet,  but 
variations  of  a  foot  above  and  below  mean  high  and  low  water  are  not 
unusual. 

Table  vf  comparative  statistics. 


Date. 


1890 
1892 
1894 


Vessels  of  all  kinds,  each  ar- 
rival and  departure  together 
being  counted  as  one. 


No. 


24,273 
24,223 
18,672 


1895 !  19,223 


1896 
1897 
1898 
1899 
1900 
1901 


18,723 
18,504 
18,770 
15,991 
17,462 
18,526 


Draft. 


Feet. 

6  to  18 

6  to  18 

6  to  18 

6  to  18 

6  to  18 

12  to  18 

12  to  18 

12  to  18 

12  to  18 

12  to  18 


Tonnage. 


100  to 

100  to 

50  to 

50  to 

50  to 

100  to 

100  to 

100  to 

100  to 


1.000 
1,000 
1,250 
1,250 
1,250 
1,250 
1,250 
1,250 
1,250 


Freight  tonnage. 


Received 

and 
shipped. 


Tons. 
1,314,157 
1,324,190 

968,659 
1,045,769 
1,030,451 
1,081,973 
1,196,563 
1,014,564 
1,163,960 
1,131,822 


Compared  with  pre- 
ceding report. 


Increase. 


Tons. 
0297,000 
10,033 


77,110 


51.522 
114,590 


149.396 


Decrease. 


Tom. 


865,531 

"is'sii 


181,999 
'"82*i88 


a  Over  1889. 

July  1,  1901,  balance  unexpended $113,850.63 

June  30,  1902,  amount  expended  during  fiscal  year 6, 849. 32 

July  1,  1902,  balance  unexpended 107, 001. 31 

July  1 ,  1902,  outstanding  liabilities 4, 586. 37 

July  1,  1902,  balance  available 102,414.94 


July  1,  1902,  amount  covered  by  unconiplete<l  contracts 102, 414. 94 

(See  Appendix  E  11.) 

12 »  Saugdtuck  River  and  Westport  Ilarlxyt^  Connecticut.  — For  descrip- 
tion of  these  localities  and  statement  of  work  under  orierinal  project, 
1826,  and  its  modifications  to  about  1871,  see  Annual  Report  of  the 
Chief  of  Engineers,  1901,  page  189.  The  total  amount  expended  for 
the  same  is  $19,444. 

The  present  project  was  adopted  under  the  appropriation  made  in 
1892  for  beginning  work.  It  was  to  make  a  channel  4  feet  deep  and 
60  feet  wide  up  to  Westport,  at  an  estimated  cost  of  $10,000.  This 
work  was  completed  in  1896. 

The  river  and  harbor  act  of  1894  ordered  a  survey  of  Westport 
Harbor,  which  was  made.  The  report  of  this  survey  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1896,  page  806.  It  is 
also  printed  with  map  in  House  Doc.  No.  67,  Fifty-fourth  Congress, 
first  session.  It  proposes  a  further  improvement  to  provide  for 
rejmiring  the  Cedar  Iroint  breakwater,  removing  a  ledge  opposite 
Stony  Point,  or  dredging  around  it,  and  removing  bowlders  from  the 
channel,  at  a  total  estimated  cost  of  $8,000.  Under  the  terms  of  the 
river  and  harbor  act  of  1896,  appropriating  $3,000  for  improving 
Westport  Harbor,  Connecticut,  the  project  of  1892  was  extended  to 
incluae  this  work,  and  the  estimated  cost  was  in  consequence  increased 
to  $18,000. 
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A  sketch  of  this  river  and  harbor  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1894,  p^e  670. 

The  total  amount  expended  on  this  present  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1902,  was  $12,823.30. 

The  4-foot  channel  had  been  completed  to  Westport,  head  of  navi- 
gation, with  width  generally  of  60  feet,  and  the  Cedar  Point  break- 
water nad  been  repaired  and  extended. 

No  work  of  improvement  was  conducted  during  the  past  fiscal  year 
from  lack  of  funds.  Completion  of  the  project  requires  further 
removal  of  bowlders  and  dredging  to  full  project  dimensions  at  the 
channel  opposite  W  estport. 

The  commerce  comprises  coal,  merchandise,  and  miscellaneous  arti- 
cles. The  tonnage  for  calendar  year  1901  was  13,626.  There  has  been 
a  gradual  decrease  of  tonnage  since  1897,  the  amounts  reported  for 
the  years  1896,  1898,  and  1900  being  33,507,  22,550,  and  18,700, 
respectively. 

improvements  made  have  rendered  navigation  of  the  river  practi- 
cable at  less  than  high-tide  stages  by  vessels  plying  there.  The  mean 
rise  of  tide  is  about  7  feet. 

July  1,  1901,  balance  unexpended $526. 70 

June  30,  1902,  amount  expended  during  fiscal  year 350. 00 

July  1,  1902,  balance  unexpended 176.70 

(See  Appendix  E  12.) 

13.  Harbors  at  Norwalk^  Five-mile  River^  Sta/mford^  Southport^ 
and  Greenwich^  Conn, — (a)  Noncalk  Harbor, — For  description  of  this 
harbor  and  statement  of  original  project,  adopted  in  1872,  and  its 
modifications,  upon  all  of  which  $83,00f0  was  expended,  see  page  191, 
Annual  Report  of  the  Chief  of  Engineers,  1901.  A  complete  map  of 
the  harbor  is  published  in  House  Doc.  No.  50,  Fifty-fourth  Con- 
gress, first  session. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of  1896. 
It  is  to  make  a  dredged  channel  to  South  Norwalk,  10  feet  deep  and 
160  feet  wide,  to  widen  two  bends  at  the  harbor  entrance,  and  to 
remove  the  shoal  at  Ferr^^s  Point  to  a  depth  of  6  feet.  The  estimated 
first  cost  is  $77,000,  and  the  estimated  yearly  expenditure  for  main- 
tenance of  this  channel  and  of  the  channel  above  South  Norwalk 
$2,000.  The  amount  expended  to  June  30,  1902,  is  $26,939.75;  a 
channel  of  navigable  width  and  8  feet  depth  to  South  Norwalk  and  6 
feet  depth  thence  to  the  Norwalk  docks  had  been  secured  thereby. 
No  operations  were  conducted  during  the  past  fiscal  year  from  want 
of  funds;  by  June  30,  1902,  the  channel  had  narrowed,  especial Iv  at 
turns,  and  to  controlling  depths  of  7.5  feet.  The  mean  rise  of  tiae  is 
7.1  feet. 

The  commerce  of  the  harbor  is  in  coal,  oysters,  lumber,  other 
building  material,  and  merchandise.  The  traflSc  for  calendar  year 
1901  amounted  to  150,014  tons,  or  a  decrease  of  22,261  tons  from  the 
preceding  year  and  an  increase  of  5,259  tons  over  the  amount  repoiled 
for  1899.  The  larger  vessels  load  to  12  feet  draft;  a  line  of  three 
freight  steamers  runs  to  New  York. 

{^Fwe-mile  Ri/ver  Harbor. — For  description  of  this  harbor  see  page 
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192,  Annual  Report  Chief  of  Engineers,  1901.  The  original  and 
present  project  of  improvement  was  adopted  by  the  act  of  August  11, 
1888.  It  provides  for  an  8-foot  dredged  channel,  100  feet  wide, 
extending  up  the  harbor  from  Long  Island  Sound  about  8,000  feet. 

No  operations  were  conducted  during  past  fiscal  jear  for  want  of 
funds;  last  work  done  was  June,  1899,  when  the  projected  channel  had 
been  secured  for  a  distance  of  about  1,900  feet  from  its  outer  end  up 
the  harbor,  and  one  of  60  feet  wide  and  8  feet  depth  for  a  further  dis- 
tance of  2,600  feet.  The  amount  expended  to  June  30,  1902,  is 
$22,441.59.  The  traflSc  is  mainly  in  oysters  and  coal,  and  for  the 
calendar  year  1901  is  reported  as  28,400  tons,  or  a  decrease  of  4,600 
tons  from  that  reported  for  1900,  which  was  much  the  largest  since 
beginning  of  records  in  1891.  Larger  vessels  plying  to  the  harbor 
\om  to  8  feet;  the  mean  rise  of  tide  is  about  7.2  feet. 

(<?)  Stamford  Harbor, — For  description  of  this  harbor  and  state- 
ment of  original  project  of  improvement  and  modifications,  see  page 
194,  Annual  Report  of  the  Chief  of  Engineers,  1901.  The  amount 
expended  thereon  was  $20,000. 

The  present  project,  authorized  by  the  river  and  harbor  act  of  1892 
provides  for  a  dredged  channel  in  the  East  Branch  9  feet  deep  and 
100  feet  wide  for  8,535  feet,  and  thence  50  feet  wide  for  about  1,200 
feet,  or  to  the  head  of  the  harbor,  and  a  channel  1^  miles  long  in  the 
West  Branch  7  feet  deep  and  150  feet  wide,  with  a  basin  between 
harbor  lines  at  its  head,  at  an  estimated  cost  of  $123,500.  The  project 
was  modified  in  connection  with  establishment  of  harbor  lines  in  1900, 
so  as  to  give  increased  width  at  upper  end  of  the  East  Branch.  The 
amount  expended  upon  this  project  to  June  30,  1902,  was  $40,395.47, 
and  resulted  in  completion  of  the  West  Branch  channel,  and  for  about 
half  width  in  nearly  all  of  the  East  Branch. 

No  work  of  improvement  was  done  during  the  past  fiscal  year  from 
lack  of  suflScient  funds  to  warrant  operations. 

The  commerce  is  mainly  in  coal,  building  material,  and  merchandise. 
Its  amount  for  calendar  vear  1900  is  reported  as  266,878  tons,  which 
is  larger  than  for  any  other  year,  except  for  1806,  from  beginning  of 
the  records  in  1890.  A  freight  steamer  runs  between  Stamford  and 
New  York.  The  larger  vessels  load  to  15  feet.  The  mean  rise  of  tide 
is  7.4  feet. 

(d^  Soidhport  ITarbor, — This  is  substantially  a  new  work,  authorized 
by  tne  act  of  June  13, 1902.  There  has  been  no  work  done  at  the  har- 
bor by  the  United  States  since  1883.  For  a  description  of  the  harbor 
and  statement  of  its  former  projects  for  improvement  see  report  of 
survey,  published  in  House  Doc.  No.  112,  Fifty-fourth  Congress, 
second  session,  and  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1897,  page  986.  The  new  project  therein  recommended  would 
provide  a  dredged  channel,  shown  upon  the  map  accompanying  the 
report,  100  feet  wide  and  6  feet  deep  at  the  outer  bar  and  through  the 
lower  pai-t  of  the  harbor,  at  an  estimated  first  cost  of  $12,500,  and 
repairs  to  breakwater  $200,  and  for  yearly  maintenance  $300,  to  be 
expended  biennially.  Upon  the  former  projects  about  $32,000  was 
expended. 

It  is  expected  to  apply  the  allotment  of  funds  which  may  be  made 
to  repairing  the  breakwater,  removing  two  points  of  ledge  rock  in  the 
harbor  to  a  depth  of  7  feet,  and  in  dredgmg  the  channel  to  project 
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dimensions  through  the  outer  bar  and  as  far  upstream  as  practicable, 
under  a  project  based  upon  the  report  of  survey  named  above. 

The  traflSc  of  this  port  in  1896,  when  last  reported,  was  25,145  tons, 
and  consisted  of  coal,  fertilizer,  building  material,  and  farm  produce. 
There  were  then  three  lines  of  schooners,  consisting  of  five  vessels, 
and  making  weekly  trips  between  Southport  and  New  York.  A  con- 
siderable fleet  of  oyster  boat<^  working  on  neighboring  beds  used  the 
harbor  as  a  night  berth  and  storm  haven. 

(e)  Greenwich  Harbor. — For  description  of  the  harbor  see  page  197, 
Annual  Repjort  of  the  Chief  of  Engineers  for  1901.  The  original  and 
present  project  of  improvement  was  adopted  under  the  river  and  har- 
bor act  of  1896;  it  provides  for  a  dredged  channel  9  feet  deep  from 
the  mouth  of  the  harbor  to  the  lower  docks  and  6  feet  deep  thence 
to  a  causeway  at  head  of  the  harbor,  and  of  90  feet  width  throughout, 
except  that  the  upper  end  is  to  be  enlarged  for  a  turning  basin,  all  at 
an  estimated  cost  of  $20,000. 

Up  to  June   30,  1902,  $6,530.02   had  been    expended    upon    the 

Sroject;  a  channel  of  project  depth,  6   feet,  but  of  half  width,  was 
redged  from  the  lower  docks  to  the  upper  docks,  near  the  upper  end 
of  the  intended  channel,  or  a  distance  of  about  0.5  mile. 

No  improvement  work  was  done  during  the  past  fiscal  year  from 
lack  of  suflScient  funds  to  warrant  operations. 

The  commerce  of  Greenwich  Harbor  is  in  coal,  building  material, 
farm  produce,  and  merchandise,  and  is  estimated  as  355,000  tons  for 
calendar  year  1901;  amounts  of  the  articles  are  not  given  separately. 
A  passenger  and  freight  steamer  makes  daily  trips  to  New  York. 
Larger  vessels  load  to  14  feet.     The  mean  ri$e  of  tide  is  7.5  feet. 

July  1,  1901  balance  (received  from  the  separate  works) $2, 308. 54 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .    44, 000. 00 

46, 308. 54 
June  30,  1902,  amount  expended  during  fiscal  year 1, 115. 37 

July  1,  1902,  balance  unexpended 45, 193. 17 

(See  Appendixes  E  13-17.) 

14.  Harb(yrat  Coscob  and  Mianns  River ^  Connecticut. — For  descrip- 
tion of  this  harbor  see  page  195,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1901.  A  sketch  of  the  harbor  is  printed  in  the  same  for 
1893,  page  958,  and  one  of  the  lower  part  of  the  harbor  in  the  report 
for  1895,  page  882. 

The  original  and  present  project  of  improvement  was  adopted  by  the 
river  and  harbor  act  of  1892  and  modified  by  the  river  and  harbor  act 
of  1896.  The  project  provides  for  a  dredged  channel  1.2  miles  long 
and  6  feet  deep,  150  feet  wide  from  its  outer  end  to  the  railroad  bridge, 
0.4  mile,  and  thence  100  feet  wide  to  Mianus,  at  the  head  of  the  har- 
bor; also  for  a  turning  basin  near  the  lower  end  300  feet  by  1,750  feet 
and  7  feet  deep,  all  at  an  estimated  cost  of  $54,000.  The  amount 
expended  upon  the  existing  project  to  June  30,  1902,  is  1^18,929.69. 
The  channel  of  project  depth  and  widths  has  been  dredged  from  its 
outer  end  to  a  point  1,600  feet  above  the  bridge;  also  one-half  of  the 
turning  basin  has  been  dredged.  No  improvement  was  done  during 
the  past  fiscal  year. 
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The  commerce  is  mainly  in  coal,  lumber,  and  oysters.  Larger  ves- 
sels load  to  8  feet.    The  mean  rise  of  tide  is  7.5  feet. 

July  1,  1901,  balance  unexpended $170. 31 

June  30,  1902,  amount  expended  during  fiscal  year 100. 00 

July  1,  1902,  balance  unexpended 70. 31 

(See  Appendix  E  18.) 

IMPROVEMENT  OF  HUDSON  RIVER  AND  HARBORS  THEREON,  OF  HAR- 
LEM AND  EAST  RIVERS,  AND  OF  NEWTOAVN  CREEK,  NEW  YORK. 

This  district  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of 
Engineers. 

1.  Hudso7i  River^  New  York. — ^The  portion  of  this  river  which  is 
now  under  improvement  is  the  stretch  beginning  at  the  State  dam  at 
Troy  and  extending  downstream  to  Coxsackie,  a  distance  of  28  miles. 
In  its  natural  condition  the  channel  was  narrow  and  crooked,  with  a 
navigable  depth  of  4  feet  between  the  State  dam  and  Albany,  of  1\ 
feet  oetween  Albany  and  New  Baltimore,  of  11  feet  between  Jlew  Bal- 
timore and  Coxsackie,  and  of  12  feet  or  more  below  Coxsackie. 

The  original  project  for  improvement,  adopted  in  1834,  modified  in 
1852  and  again  in  1866,  had  for  its  object  the  securing  of  a  navigable 
channel  of  suflScient  width  and  9  feet  deep  between  Troy  and  Al&iny, 
and  11  feet  deep  between  Albany  and  New  Baltimore.  In  carrying 
out  this  work  $1,667,938  was  expended. 

The  existing  project,  approved  July  13,  1892,  and  amended  March 
30,  1899,  provides  for  a  12-foot  channel  150  feet  wide  from  the  State 
dam  to  the  foot  of  Jacob  street,  Troy;  thence  gradually  increasing  in 
width  to  400  feet  at  the  foot  of  Broaiiway,  Troy;  thence  400  feet  wide 
to  Coxsackie.     The  work  was  estimated  to  cost  $4,343,863. 

The  amount  expended  on  the  work  under  this  project  to  the  close  of 
the  fiscal  year  ending  June  30,  1902,  was  $2,812,057.01,  of  which 
$159,650.65  was  applied  to  maintenance  of  improvement. 

This  expenditure  has  resulted  in  a  channel  of  the  following  dimen- 
sions: 

From  the  State  dam  to  Hoosick  street,  a  width  of  50  feet  and  depth 
of  5ifeet;  thence  to  Delaware  and  Hudson  Company's  bridge  at  Troy, 
a  width  of  100  feet  and  depth  of  10  feet;  thence  through  the  draw,  a 
width  of  50  feet  and  depth  of  4^  feet;  thence  to  the  foot  of  Broadway, 
a  width  of  200  feet  and  depth  of  lOi  feet;  thence  to  Albany,  a  width 
of  150  feet  and  depth  of  11  feet;  thence  to  Coxsackie,  a  width  of  100 
feet  and  depth  of  11  feet;  thence  through  Coxsackie  Shoal,  a  width  of 
50  feet  and  depth  of  lOi  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  at  mean 
low  water  was  h\  feet  from  the  State  dam  to  the  Delaware  and  Hud- 
son Company's  bridge  at  Troy,  and  thence  10^  feet  to  Coxsackie. 
The  range  of  tides  varies  from  1.61  feet  at  the  State  dam  and  2.76 
feet  at  Troy  and  Albany  to  3.69  feet  at  Coxsackie. 

The  cx)mmerce  within  the  limits  of  the  improvements  now  in  prog- 
ress, amounting  to  5,070,800  tons  in  1899,  to  4,810,927  tons  in  1900, 
and  to  3,123,409  tons  in  1901,  consists  principally  of  merchandise, 

{rrain,  luml)er,  fuel,  building  materials,  and  ice.     In  addition  to  this 
ocal  commerce,  there  is  a  through  conmierce  of  more  than  10,000,000 
tons  annually. 
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July  1,  1901,  balance  unexpended $405, 569. 90 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902. .  225, 000. 00 

630, 569. 90 
Jane  30,  1902,  amount  expended  during  fiscal  year 139, 120. 35 

July  1,  1902,  balance  unexpended 491, 449. 55 

July  1,  1902,  outstanding  liabilitiee 50,919.91 

July  1 ,  1902,  balance  available 440, 529. 64 

July  1,  1902,  amount  covered  by  uncompleted  contracts 214, 051. 38 

(See  Appendix  F  1.) 

^.  Saugerties  Harbor^  Neic  York. — ^This  harbor,  situated  within  the 
mouth  of  Esopus  Creek,  which  empties  into  the  Hudson  River  on  its 
west  shore,  about  100  miles  above  jNew  York  City,  is  navigable  for  a 
distance  of  about  three-fourths  of  a  mile.  In  its  natural  state  the  creek 
had  a  depth  of  7  feet;  the  entrance,  however,  was  obstructed  by  a  wide 
shoal,  on  which  there  was  a  depth  of  but  3  feet. 

The  original  project  for  improvement,  adopted  in  1884  and  modi- 
fied in  1887,  was  to  secure  a  permanent  channel  300  feet  wide  and  8  feet 
deep,  at  an  estimated  cost  of  $52,000.  This  project,  completed  m 
1892,  involved  an  expenditure  of  $42,000,  and  $15,000  nas  been 
expended  for  maintenance  to  June  30,  1902. 

During  the  fiscal  year  $2,150  was  spent  in  repairing  the  dikes  at  the 
entrance. 

The  existing  project,  adopted  June  13,  1902,  provides  for  a  channel 
12  feet  deep  ana  300  feet  wide  from  the  Hudson  River  to  the  steam- 
boat landing  at  Saugerties. 

No  expenditure  has  been  made  in  carrying  out  this  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1902. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  at  mean 
low  water  was  9  feet.     The  mean  rise  and  fall  of  the  tide  is  about  4  feet. 

The  commerce  consists  mainly  of  bluestone,  coal,  building  mate- 
rials, and  general  merchandise,  and  amounted  to  50,800  tons  m  1899, 
to  76,673  tons  in  1900,  and  to  67,473  tons  in  1901. 

In  order  to  secure  the  full  benefit  from  the  improvement,  the  chan- 
nel should  be  extended  to  within  600  feet  of  the  dam  at  the  head  of 
the  harbor  and  an  additional  channel  made  in  front  of  the  wharves  on 
the  west  side  of  the  creek  above  the  steamboat  landing.  (See  pages 
1494  and  1495  of  the  Annaal  Report  of  the  Chief  of  Engineers  for 
1900.) 

July  1,  1901,  balance  unexpended $2, 150. 00 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    20, 000. 00 

22, 150. 00 
June  30,  1902,  amount  expended  during  fiscal  year 2, 150. 00 

July  1,  1902,  balance  unexpended 20, 000. 00 

(See  Appendix  F  2.) 

3.  Harbors  at  Bondout  and  Peekskill^  N.  Y. — (a)  Bondout — ^This 
harbor  is  situated  at  the  mouth  of  Rondout  Creek,  which  is  navigable 
for  a  distance  of  3  miles  above  its  mouth.  The  creek  empties  into  the 
Hudson  River  on  its  west  shore  90  miles  above  New  York  City,  and 
is  the  eastern  terminus  of  the  Delaware  and  Hudson  Canal. 
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In  1871,  when  the  harbor  was  surveyed,  an  available  depth  of  7  feet 
was  found,  the  result  of  improvements  made  by  private  parties. 

The  original  and  existing  project  for  improvement,  approved  June 
10, 1872,  provides  for  a  permanent  channel  14  feet  deep  and  100  feet 
wide,  the  cost  of  which  was  estimated  at  $172,500. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1902,  is  $119,000,  of  which  $29,0(X)  was  applied  to 
maintenance.  This  expenditure  resulted  in  a  channel  14  feet  deep  and 
10<^)  feet  wide. 

The  maximum  draft  that  can  be  carried  June  30,  1902,  is  12  feet  at 
mean  low  water.     The  mean  rise  and  fall  of  tide  is  about  4  feet. 

The  commerce  is  mainly  in  fuel,  building  material,  ice,  and  general 
merchandise,  and  amounted  to  1,885,000  tons  in  1899,  to  1,885,000  tons 
in  1900,  and  to  1,485,000  tons  in  1901. 

No  additional  work,  except  for  maintenance,  is  necessary. 

(b)  PeekahilL — ^This  harbor  is  on  the  eastern  shore  of  the  Hudson 
River,  about  45  miles  above  New  York  City,  and  has  an  area  of  about 
1  square  mile.  It  is  obstructed  bv  a  flat,  3,500  feet  wide,  to  the  12- 
foot  contour  of  the  river,  over  which  the  maximum  depth  is  5  feet  at 
mean  low  water.  A  narrow  channel,  6  feet  deep,  followed  the  shore 
line  from  north  to  south  past  the  village  docks,  which  enabled  steam- 
boats and  small  craft  to  carry  on  business  there. 

The  original  and  existing  project  for  improvement,  approved  June 
3,  1896,  contemplates  dreogmg  a  channel  100  feet  wide  and  10  feet 
deep  from  deep  water  in  the  Hudson  on  the  north,  along  the  inner 
side  of  the  harbor,  to  deep  water  on  the  south.  The  work  was  esti- 
mated to  cost  $50,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1902,  is  $19,400,  none  of  which  was  applied  to  maintenance.  This 
expenditure  resulted  in  the  completion  of  a  channel  of  the  contem- 
plated dimensions. 

The  maximum  draft  that  can  be  carried  to  the  wharves  on  June  30, 
1902,  is  10  feet  at  mean  low  water.  The  range  of  tides  is  about  4 
feet. 

The  commerce,  consisting  of  general  merchandise,  building  material, 
iron  ore  and  products,  coal,  lumber,  and  molding  sand,  amounted  to 
1,092,455  tons  in  1899  and  to  1,800,750  tons  in  1900.  No  statistics 
were  furnished  for  1901. 

The  conmierce  of  this  harbor  has  increased  to  such  an  extent  since 
the  project  was  adopted  that  channels  of  the  dimensions  first  decided 
on  are  no  longer  adequate. 

Navigation  interests  ask  that  a  channel  200  feet  wide  and  15  feet 
deep  be  made  along  the  wharf  front  and  that  the  connections  north 
and  south  with  the  Hudson  River  have  the  same  depth  and  a  width  of 
150  feet. 

The  unappropriated  amount  of  the  estimate  is  $30,000  and  can  be 
applied  to  tne  proposed  extension  of  the  project  with  the  authority  of 
Congress. 

July  1 ,  1901 ,  balance  unexpended $600. 00 

Amount  appropriated  by  nver  and  harbor  act  approved  June  18,  1902  . .      5, 500. 00 

July  1,  1902,  balance  unexpended 6,100.00 

(See  Appendixes  F  3  and  4.) 
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4*  Wappinger  Cveek^  New  York, — Wappinger  Creek,  a  small  stream 
which  empties  into  the  Hudson  River  on  the  left  bank  one-half  mile 
below  the  village  of  New  Hamburg,  N.  Y.,  is  navigable  from  the 
mouth  to  Wappinger  Falls,  a  distance  of  about  2  miles.  The  natural 
depth  in  the  cnannel  did  not  exceed  6  feet,  while  the  width  varied  from 
26  to  75  feet. 

The  original  project  for  improvement,  adopted  September  19, 1890, 
contemplated  making  a  channel  80  feet  wide  and  8  feet  deep  from  the 
mouth  to  the  falls,  at  an  estimated  cost  of  $13,000. 

The  amount  expended  on  this  improvement  to  June  30,  1902,  was 
$13,000,  no  portion  of  which  was  applied  to  maintenance. 

This  expenditure  resulted  in  a  cnannel  of  the  contemplated  dimen- 
sions; also  an  extension  40  feet  wide  and  8  feet  deep  from  deep  water 
in  the  main  branch  of  the  creek  to  the  Wappinger  town  dock.  These 
channels  were  completed  June  30,  1892,  since  which  time  no  work  has 
been  done. 

The  maximum  draft  that  can  be  carried  June  30,  1902,  at  mean  low 
water  from  the  mouth  to  the  falls  is  believed  to  be  6  feet.  The  range 
of  tides  at  the  mouth  is  about  4  feet. 

The  commerce,  consisting  principally  of  cotton  goods,  clothing, 
combs,  and  iron,  amounted  to  70,000  tons  in  1888,  since  which  time  no 
statistics  have  been  compiled. 

No  additional  work,  except  for  maintenance,  is  necessary. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 $1 ,  500. 00 

July  1,  1902,  balance  unexpended 1, 500. 00 

(See  Appendix  F  5.) 

5.  East  River  and  HeU  Gate^  New  York, — East  River,  a  tidal  strait 
separating  New  York  City  from  Long  Island,  extends  from  the  Battery 
to  Throgs  Neck,  a  distance  of  about  16  miles.  In  its  natural  condition 
it  was  obstructed  bv  rocks  and  reefs,  especially  in  the  part  known  as 
Hell  Gate. 

The  improvement  of  this  waterway  was  commenced  in  1852  under  a 
project  prepared  in  1848,  which  contemplated  the  removal  of  rocks  at 
Hell  Gate  and  Diamond  Reef. 

The  amount  expended  under  this  project  was  $33,861.59. 

The  existing  project  for  improvement,  adopted  in  1868  and  modi- 
fied in  1870, 1874, 1884, 1889, 1890,  and  1899,  provides  for  the  removal 
of  rocky  obstructions  from  the  channel  between  the  Battery  and 
Baretto  Point  to  depths  varying  from  18  to  26  feet,  and  for  the  con- 
struction of  sea  walls  and  dikes  where  necessary  to  guide  the  tidal 
currents. 

The  cost  of  the  work  was  estimated  at  $5,639,120. 

The  amount  expended  in  carrying  out  this  project  to  the  close  of 
the  fiscal  year  ending  June  30,  1902,  was  $4,595,088.30,  no  portion  of 
which  was  applied  to  maintenance. 

This  expenditure  has  resulted  in  the  removal  to  the  contemplated 
depth  of  Diamond  Reef,  reef  off  Diamond  Reef,  Coenties  Reef,  Char- 
lotte Rock,  Hallets  Point,  Ways  Reef,  Shell  Drake,  Scalv  Rock,  reef 
at  Middle  Ground,  off  Sunken  Meadow,  North  Brother  Island  Reef, 
and  reef  off  Baretto  Point;  in  the  practical  removal  of  the  Twenty - 
sixth  street  reef  and  Man-o'-War  Rock,  and  in  the  partial  removal 
of   Battery  Reef,   reef  off    South  Ferry  slips,  Third   street  reef. 
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Shell  Reef,  Pilgrim  Rock,  Ferry  Reef,  off  Thirty-fourth  street.  Mid- 
dle Reef,  including  Flood  Rock,  Gridiron,  Hen  and  Chickens,  and 
Negro  Heads,  Frying  Pan,  and  Pot  Rock. 

A  maximum  draft  of  26  feet  at  mean  low  water  could  be  carried 
June  30,  1902,  through  the  main  channel  of  the  river  from  the  Bat- 
tery to  Long  Island  Sound.  The  following  are  the  least  depths  at 
localities  where  improvement  has  not  been  completed: 


LocalitieH. 


Leant  depth 
June  30, 1902. 


Battery  Reef I  19 

Reef  off  South  Ferry  slips [  19 

Reef  off  Third  street '  15.9 

15 

24 

24 

18.8 

20.5 

18 

22.8 


Shell  Reef  off  Ninth  street 

Pilgrim  Rock  off  Nineteenth  street. 
Ferry  Reef  off  Thirty-fourth  street. . 

Middle  Reef 

Heel  Tap 

Frying  Han 

PotRoclt 


The  range  of  tide  south  of  Hell  Gate  is  from  4^  to  5  feet,  and  east 
of  it  from  5  to  7  feet. 

The  traffic  on  East  River  is  of  very  great  extent  and  is  intimately 
connected  with  that  of  New  York  Harl>or  proper.  It  is  imprac^ticable 
to  obtain  reliable  statistics  to  show  what  proportion  properly  belongs 
to  the  East  River,  especially  as  the  heavy  coastwise  traffic  passing 
through  this  waterway  is  carried  on  in  vessels  which  do  not  enter  or 
clear  at  the  custom-house. 

July  1,  1901,  balance  unexpended $142, 472. 99 

Amount  appropriated  by  nver  and  harbor  aft  approved  June  13,  1902  . .  100, 000. 00 

242, 472. 99 
June  30,  1902,  amount  expended  during  fiscal  year 104, 219.  84 

July  1 .  1902,  balance  unexpended 138, 253. 15 

July  1,  1902,  outstanding  liabilities 30,667.46 

July,  1,  1902,  balance  available 107,585.69 


July  1,  1902,  amount  covered  by  uncompleted  contracts 6, 595. 87 

(See  Appendix  F  6.) 

6.  Harlem  Rivei\  New  Yitrk. — The  Harlem  River  and  Spuyten 
Duyvil  Creek,  both  included  in  the  improvement,  are  two  waterways 
which  join  at  Kingsbridge,  N.  Y.,  and  separate  Manhattan  Island  from 
the  mainland.  The  narrow  channel  at  their  junction  was  obstructed 
by  a  ledge  of  rocks,  awash  at  low  tide. 

Before  improvement  the  Harlem  River  had  an  available  depth  of  10 
feet  from  tne  East  River  to  Morris  dock,  except  at  Highbridge, 
where  it  was  only  6  feet.  From  Morris  dock  to  Fordham  Landing 
there  was  a  crooked  channel  7  feet  deep,  and  above  the  latter  place 
the  river  could  be  used  only  by  the  smallest  class  of  vessels. 

Spuyten  Duyvil  Creek,  from  Kingsbridge  to  the  Hudson,  had  a 
depth  of  4  feet. 

The  original  project  for  improvement,  adopted  in  1874,  provided 
for  the  removal  of  old  bridge  piers,  Candle  Factory  Reef,  and  bowl- 
ders at  various  places  near  the  East  River  to  a  depth  of  12  feet,  the 
cost  of  the  work  being  estimated  at  $167,876.56.  in  furtherance  of 
this  project  $21,000  was  expended. 

The  existing  project,  adopted  June  18, 1878,  and  modified  October 
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7,  1886,  provides  for  a  continuous  channel  400  feet  wide  and  15  feet 
deep  from  the  East  River  to  the  Hudson  River,  except  just  north  of 
Highbridffe,  where  the  width  was  made  375  feet,  and  the  rock  cut 
through  Dyckman  meadow,  where  the  width  was  reduced  to  350  feet 
and  the  depth  increased  to  18  feet.  The  cost  of  the  work  was  esti- 
mated at  $2,700,000. 

The  amount  expended  in  carrying  on  work  under  the  existing  proj- 
ect to  the  close  of  the  fiscal  year  ending  June  30,  1902,  was 
$1,243,702.78,  none  of  which  was  applied  to  maintenance. 

This  expenditure  has  afforded  a  cnannel  from  the  East  River  to  the 
Hudson  River,  having  nowhere  a  less  width  than  1(X)  feet  or  less  depth 
than  12  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  at  mean 
low  water  was  12  feet.  The  range  of  tide  in  the  Harlem  River  varies 
from  about  4  feet  in  the  western  to  about  5^  feet  in  the  eastern 
section. 

The  commerce  of  the  river,  which  is  very  large  and  steadily  increas- 
ing, consists  mainly  of  general  merchandise,  grain,  flour,  feed,  lum- 
ber, building  materials,  coal,  ice,  etc. 

It  was  imm^cticable  to  obtain  complete  returns  for  the  calendar 
year  1901.  The  last  reliable  information  received  was  for  the  year 
1895,  when  the  tonnage  amounted  to  over  7,500,000  tons. 

July  1,  1901,  balance  unexpended $3,  a39. 64 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     76, 000. 00 

78, 339. 64 
June  30,  1902,  amount  expended  during  fiscal  year 2, 042. 42 

July  1,  1902,  balance  unexpended 76, 297. 22 

(See  Appendix  F  7.) 

7.  Newtovm  Creek^  Neio  York. — This  creek,  an  inlet  of  the  East 
Rivery  extending  inland  between  Kings  and  Queens  counties,  N.  Y., 
for  a  distance  oi  about  4  miles,  had  a  natural  depth  varying  from  12i 
feet  at  the  mouth  to  4  feet  at  the  head  of  navigation. 

The  original  project,  adopted  in  1880  and  modified  in  1884,  provided 
for  a  channel  240  wide  and  21  feet  deep  from  the  mouth  to  the  Vernon 
Avenue  Bridge,  thence  to  the  head  of  navigation  on  both  branches  for 
channels  decreasing  from  175  to  100  feet  m  width  and  from  18  to  10 
feet  in  depth.  The  cost  of  the  work  was  estimated  at  $255,600.  In 
carrying  out  this  project  $197,500  was  expended. 

The  existing  project,  adopted  June  3,  1896,  is  to  secure  a  uniform 
channel  125  feet  wide  and  18  feet  deep  from  the  East  River  to  the 
head  of  navigation  at  Metropolitan  avenue,  at  an  estimated  cost  of 
$450,000,  and  subsequently  reduced  to  $213,000. 

The  amount  expended  in  carrying  out  this  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1902,  was  $197,714.39,  none  of  which 
had  been  spent  for  maintenance. 

This  expenditure  has  resulted  in  a  practical  completion  of  the  proj- 
ect, as  a  cnannel  of  the  proposed  dimensions  has  been  secured. 

The  maximum  draft  tnat  can  be  carried  June  30,  1902,  at  mean  low 
water  is  18  feet.     The  range  of  the  tide  amounts  to  about  4i  feet. 

The  quantity  of  freight  handled  on  the  creek  amounts  to  at  least 
3,000,000  tons  annually,  and  consists  mainly  of  coal,  building  materials, 
oil,  chemicals,  ete. 
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Dredging  for  maintenance  will  be  necessary  from  time  to  time. 

July  1,  1901,  balance  unexpended 115, 686. 61 

June  30,  1902,  amount  expended  during  fiscal  year 400. 00 

July  1,  1902,  balance  unexpended 15,^85. 61 

July  1,  1902,  outetandinj?  liabilities 835.00 

July  1,  1902,  balance  available 14,950.61 

(See  Appendix  F  8.) 

8.  Harbor  at  Ech)  Bay,  Neio  York, — ^The  original  project  for  im- 

Erovement,  adopted  in  1875,  provided  for  the  removal  of  two  ledges, 
nown  as  Start  Rock  and  Sheepshead  Reef,  to  7  and  9  feet  depth, 
respectively,  at  an  estimated  cost  of  ^8,955.38. 

Prior  to  1902  the  sum  of  $22,000  had  been  appropriated,  with  which 
Start  Rock  was  wholly,  and  Sheepshead  Reef  partly,  removed  to  the 

I)rojected  depths  and  a  channel  40  feet  wide  and  4  feet  deep  at  mean 
ow  water  dredged  from  Beauf ord  Point  to  within  300  feet  of  the  head 
of  the  harbor. 

The  project  adopted  by  the  river  and  harbor  act  of  Juno  13,  1902, 
contemplates  completion  of  the  original  plan  by  the  removal  of  the 
remainder  of  Sheepshead  Reef  and  Start  Rock,  at  an  estimated  cost  of 
$17,000. 

The  present  project  is  printed  in  House  Doc.  No.  235,  Fifty -sixth 
Congress,  first  session,  and  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  page  1429. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $10, 000. 00 
July  1,  1902,  balance  unexpended 10, 000. 00 

IMPROVEMENT  OF  NEW  YORK  HARBOR,  OF  BAY  RIDGE,  RED  HOOK, 
AND  BUTTERMILK  CHANNELS,  AND  OF  GOWANUS  CREEK  CHANNEL, 
NEW  YORK;  ENLARGEMENT  OF  GOVERNORS  ISLAND. 

This  district  was  in  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  William  L. 
Guthrie,  Corps  of  Engineers,  since  March  10, 1902.  Division  Engineer, 
Col.  Chas.  R.  Suter,  Corps  of  Engineers,  to  July  24,  1901,  and  Col. 
S.  M.  Mansfield,  Coi*ps  of  Engineers,  since  that  date. 

i.  Ntw  York  Ilarhor^  Ncnv  York, — Before  the  improvement  of  the 
main  entrance  into  New  York  Harbor  was  undertaken  by  the  United 
States  the  least  depth  in  mid-channel  on  the  outer  bar  was  28.7  feet  at 
mean  low  water,  and  about  the  same  across  three  other  shoals  between 
the  bar  and  deep  water  in  the  harbor.  A  large  proportion  of  the  com- 
merce of  the  poll;,  carried  in  vessels  of  great  draft,  could  cross  these 
shoals  only  at  or  near  high  water. 

The  project  for  the  improvement  of  Gedney  Channel  was  approved 
by  the  Secretary  of  War  December,  1884,  and  extended  to  cover  the 
whole  of  the  main  entrance  to  the  harbor  December,  1886.  It  pro- 
vided for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep  at  mean 
low  water  from  deep  water  below  the  Narrows  through  the  Main  Ship 
and  Gedney  channels  to  deep  water  outside  the  bar.  The  estimated 
cost  was  $1,490,000  for  dredging  4,300,000  cubic  yards.  The  actual 
amount  dredged  to  October,  1891,  when  the  work  was  approximately 
completed,  was  4,875,079  cubic  yards. 
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The  existing  project,  for  maintenance  of  channels,  was  approved 
November  15,  1892.  The  estimated  cost  of  this  work  varies  in  differ- 
ent years;  it  is  estimated  at  1^0,000  annually. 

Under  this  project  the  amount  expended  up  to  July  1,  1902,  is 
$1,920,911.16. 

As  a  result  of  these  expenditures  the  channels  to  the  sea  have  been 
maintained  with  a  navigable  depth  of  30  feet  at  mean  low  water  and 
with  width  of  1,000  feet. 

June  30,  1902,  these  channels  arc  navigable  at  mean  low  water  by 
ships  drawing  30  feet.     The  mean  rise  of  tide  is  4i  feet. 

Under  the  terms  of  the  river  and  harbor  act  of  1899  a  project  was 
adopted  for  making  an  entrance  to  New  York  Harbor  by  way  of 
Ambrose  Channel  (fonnerly  known  as  East  Channel)  to  be  2,000  feet 
wide  and  40  feet  deep  at  mean  low  water;  the  work  was  authorized  to 
be  done  under  a  contmuing  contract  at  a  cost  not  exceeding  $4,000,000. 
It  involves  excavation  of  a  channel  about  7  miles  in  length. 

The  original  depth  through  this  channel  was  16  feet  at  mean  low 
water,  the  shoalest  part  being  the  outer  bar.  The  channel  was  used 
only  by  towboats,  scows,  ana  other  light-di-aft  vessels. 

Under  the  existing  project,  up  to  July  1,  1902,  $402,436.38  has 
been  expended  in  excavating  for  about  a  mile  in  length  on  the  outer 
bar. 

No  result  useful  to  navigation  will  be  obtained  until  the  cuts  are 
carried  through  the  outer  bar,  which  is  about  2  miles  long;  the  avail- 
able depth,  June  30,  1902,  is  about  16  feet  at  mean  low  water  on  the 
shoal  not  yet  dredged. 

The  foreign  exports  and  imports  for  the  port  of  New  York  during 
the  year  ending  June  30,  1901,  amounted  approximatelv  to  10,500,000 
tons,  valued  at  $1,188,227,632,  being  an  increase  over  tne  valuation  in 
1886,  before  the  improvement  was  begun,  of  $347,950,940.  The  entire 
cost  of  improvement  of  New  York  Harbor  up  to  date  is  less  than 
three-quarters  of  1  per  cent  of  the  increase  in  annual  value  of  foreign 
commerce  of  the  port  since  the  improvement  began,  and  is  less  than 
one  quarter  of  1  per  cent  of  the  value  of  the  present  foreign  commerce 
per  year. 

No  statistics  are  kept  of  the  local  and  coastwise  domestic  commerce. 

Further  details  of  tne  harbor  and  improvements  are  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1031. 

A  report  on  survey  of  Ambrose  (Kast)  Channel,  with  map,  was 
rinted  in  House  Doc.  No.  243,  Fifty-fourth  Congress,  second  session 
see  Annual  Keport  of  the  Chief  of  Engineers  for  1897,  p.  1053). 

GENERAL   IMPROVEMENT. 


I 


July  1,  1901,  balance  unexpended $15, 828. 90 

Amount  appropriated  by  nver  and  harbor  act  approvcMl  June  13,  1902  . .    50, 000. 00 

65,  828. 90 
June  30,  1902,  amount  expended  during  fiscal  year 13, 715. 54 

July  1,  1902,  balance  unexpended 52, 113. 3« 

July  1,  1902,  outstanding  liabilities 181.93 


July  1,1902,  balance  available 1 51,931.43 
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AMBROSE  CHANNEL. 

July  1,  1901,  balance  unexpended $1,096,630.79 

Amount  appropriated  by  sundry  civil  act  approved  June  28, 1902 150, 000. 00 

1,246,630.79 

June  30,  1902,  amount  expended  during  fiscal  year 1368, 767. 17 

June  30,  1902,  amount  withdrawn,  expenses  Office  Chief  of 

Engineers 1, 300. 00 

370, 067. 17 


July  1,  1902,  balance  unexpended 876,563.62 

July  1,  1902,  outstanding  habiUties 45,408.42 

July  1,  1902,  balance  available 831,155.20 

July  1,  1902,  amount  covered  by  uncompleted  (contracts 2, 420, 034. 28 

Amount  (estimated)  required  for  completion  of  existing  project 2, 720, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 340, 000. 00 

Submitie<l  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  G  1.) 

2.  Channi'lin  Oowamis  Bay:  Bay  Ridge  and  Red  Hook  channels^ 
in  the  harbor  of  Neio  York. — The«e  channels  lie  along  the  east  shore 
of  the  Upper  Bay,  New  York  Harbor,  and  with  Buttermilk  channel 
form  an  easterly  channel  between  the  Narrows  and  East  River,  separ- 
ated from  the  main  channel  by  a  broad  shoal  off  Gowanus  Bay  ana  by 
Governors  Island. 

Bay  Ridge  and  Red  Hook  channels  had  a  natural  low-water  depth  of 
7  to  12  feet,  and  were  available  only  for  a  limited  harbor  commerce. 

The  original  project,  adopted  in  1881,  provided  for  making  these 
channels  18  feet  deep  and  200  feet  wide,  subsequently  modified  to  make 
the  depth  26  feet  with  width  of  800  feet  in  Bay  Ridge  Channel  and 
400  feet  in  Red  Hook  Channel.  This  was  completed  in  1899,  at  a  cost 
of  about  $1,090,0(K). 

The  existing  project  was  adopted  by  the  terms  of  the  river  and  har- 
bor act  of  1899,  which  providea  for  making  Bay  Ridge  and  Red  Hook 
channels  40  feet  deep  at  mean  low  water  and  l,2oO  feet  wide.  The 
work  was  authorizen  to  be  done  under  a  continuing  contract,  at  a  cost 
not  exceeding  *2,5(M),000. 

Under  this  project,  up  to  July  1,  1902,  $185,723.62  has  been  ex- 
pended. About  10  per  cent  of  the  area  to  be  dredged  has  been  deep- 
ened. The  work  is  not  far  enough  advanced  yet  to  be  of  any  geneml 
benefit  to  the  channels,  and  the  maximimi  available  depth  June  30, 
1902,  is  20  feet  at  mean  low  water. 

The  mean  rise  of  tide  is  4.6  feet. 

The  conmiercc  of  this  part  of  New  York  Harbor  consists  of  coal, 
lumber,  iron,  and  miscellaneous  freight,  amounting  in  18^9  to  3,294,- 
826  tons,  valued  at  $106,324,148.  It  is  believed  to  be  increasing.  The 
amount  of  commerce  in  transit  through  these  channels  can  not  be 
estimated  with  any  aa-uiucy.  A  recently  established  New  York- 
Hawaiian  steamship  line  has  its  terminus  in  Bay  Ridge  Channel. 

The  additional  work  proposed  and  authorized  under  the  existing 
continuing  cx>ntract  is  necessary  to  make  the  work  so  far  done  avail- 
able for  navigation. 

Further  details  of  these  channels  are  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1899,  page  1266. 
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House  Doc.  No.  387,  Fifty-fourth  Congress,  second  session,  contains 
a  report  upon  a  survey  of  these  channels,  with  map  showing  location 
and  depths  as  existing  in  1897  (see  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  p.  1177). 

July  1,  1901,  balance  unexpended $489,215. 10 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 100, 000. 00 

589, 215. 10 

June  30,  1902,  amount  expended  during  fiscal  year $172, 038. 62 

June  30, 1902,  amount  withdrawn,  expenses  Office  Chief  of 

Engineers 900.00 

172, 938. 62 

July  1,  1902,  balance  unexpended 416,276.48 

July  1,  1902,  outstanding  liabilities 61,723.78 

July  1,  1902,  balance  available 354, 552. 70 


July  1,  1902,  amount  covered  by  uncompleted  contracts 1, 947, 747. 60 


Amount  (estimated)  required  for  completion  of  existing  project 1, 898, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 348, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 

(See  Appendix  G  2.) 

5.  Bvittermilk  Channel^  Neio  York  Hdrhor. — ^This  channel,  lying 
between  Governors  Island  and  the  Brooklyn  shore,  forms  an  easterly 
channel  from  East  River  to  the  main  channel  and  to  Red  Hook  Channel. 

Prior  to  improvement  it  had  a  natural  depth  of  26  feet  in  a  channel 
so  narrow  ana  crooked  as  to  be  hardly  navigable.  Its  available  depth 
for  navigation  was  about  20  feet. 

The  first  project  for  improvement,  adopted  in  1880,  provided  for  the 
removal  of  part  of  one  shoal  to  widen  tne  channel.     This  was  subse- 

auently  extended  to  removal  of  both  shoals  to  26  feet  depth,  making 
le  channel  about  1,000  feet  wide.  The  work  was  completed  in  1899, 
at  a  cost  of  about  $650,000. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  1902, 
provides  for  deepening  the  channel  to  30  feet  at  mean  low  water,  with 
such  width  as  the  appropriation  of  $90,000  will  suffice  for,  estimated 
at  about  400  feet. 

No  money  has  been  expended  and  no  results  obtained  under  the 
existing  project  up  to  June  30,  1902.  The  available  depth  is  26  feet 
at  mean  low  water,  with  mean  rise  of  tide  of  4.5  feet. 

The  commerce  of  Buttermilk  Channel  in  1899  amounted  to  16,587,000 
tons,  valued  at  $658,384,823.  It  is  believed  to  be  about  the  same  now 
as  then. 

The  work  proposed  under  the  existing  project  is  to  increase  the 
available  deptn. 

A  survey  of  Buttermilk  Channel  was  made  in  1900.  The  report  con- 
taining further  details  is  printed,  with  map,  in  House  Doc.  No.  122, 
Fifty -sixth  Congress,  second  session  (see  Annual  Report  of  the  Chief 
of  Engineers  for  1901,  p.  1299). 

Ajnount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $90, 000. 00 
July  1, 1902,  balance  unexpended 90,000.00 

(See  Appendix  G  3.) 
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4..  Gowan  us  Creek  channel^  New  York  Harbor.  — That  part  of  Gowanus 
Creek  improved  under  the  title  of  GowanUvS  Creek  channel  is  the  pait 
from  the  foot  of  Porcival  street  on  the  east  to  the  junction  of  Red 
Hook  and  Bay  Ridge  channels  on  the  west. 

Before  improvement  Gowanus  Creek  channel  had  an  available  low- 
water  depth  of  11  feet,  which  was  sufl5cient  at  that  time,  because  the 
channels  of  approach  in  Gowanus  Bay  had  no  greater  depth. 

The  first  project  for  improvement,  adopted  in  1881  and  subsequentl}' 
modified,  provided  for  making  a  depth  01  21  feet  at  mean  low  water  in 
the  Gowanus  Creek  channel,  with  width  extending  to  the  harbor  lines 
on  either  side.  This  was  accomplished  in  1893,  under  parts  of  appro- 
priations made  for  the  several  c-nannels,  of  which  it  is  estimatedT  that 
about  $75,000  was  applied  to  Gowanus  Creek  channel. 

The  existing  project,  adopted  in  1896,  provides  for  making  the 
channel  2(^  feet  deep  at  mean  low  water,  at  a  total  estimated  cost  of 
$70,000. 

Up  to  Julv  1,  1902,  $50,000  had  been  expended  uix>n  this  project. 

No  expenditures  were  made  during  the  past  fiscal  year. 

The  channel  has  been  made  26  feet  deep  at  mean  low  water  for  the 
full  length  and  nearly  the  projected  width;  it  has  shoaled  somewhat 
where  first  dredged,  but  it  is  still  available  for  26  feet  draft  on  either 
side  of  the  middle. 

The  mean  nse  of  tide  is  4.5  feet. 

The  commerce  received  in  Gowanus  Creek  consists  of  coal,  lumber, 
building  materials,  and  miscellaneous  goods,  amounting  to  about 
237,300  tons  of  freight  in  1899,  valued  at  $3,048,390.  In  addition, 
2,041,980  tons  of  freight  passed  through  Gowanus  Creek  channel  to 
and  from  Gowanus  Canal,  valued  at  about  $20,000,000,  making  a  totjil 
tonnage  of  2,279,280  tons.  The  annual  value  of  this  commerce  is  about 
three  hundred  times  the  total  cost  of  the  present  project. 

The  additional  work  proposed,  with  available  funds,  will  complete  the 
project,  extending  the  improvement  to  the  full  width  of  the  channel 
and  removing  shoals. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  $20, 000. 00 
July  1,  1902,  balance  unexpendtnl 20, 000. 00 

(See  Appendix  G  4.) 

b,  Enlanjenient  of  Goverjiors  Island^  New  York  Harlx/r. — The 
project  for  this  entire  work,  adopted  under  the  terms  of  the  sundiy 
civil  act  of  1901,  which  made  appropriations  for  beginning  opemtions, 
includes  an  addition  of  about  82  acres  to  the  area  of  the  island,  by 
inclosing  with  a  bulkhead  part  of  the  shoal  southwest  of  the  island  and 
filling  the  inclosure,  the  building  of  a  wharf  on  the  north  shore,  and 
dredging  to  a  depth  of  20  feet  in  front  of  the  wharf,  and  the  erection 
of  buildings.  The  work  of  enlargement,  including  constniction  of  a 
wharf  ana  dredging,  all- estimated  to  cost  $885,000,  was  assigned  to 
the  Engineer  Department. 

Work  was  begun  in  August,  1901. 

Up  to  July  1,  1902,  2,430  linear  feet  of  riprap  substructure  for  the 
bulknead  had  been  completed  and  750  feet  adaitional  is  in  progress; 
a  wharf  with  T-head  370  feet  long  and  50  feet  wide  has  been  completed, 
except  a  few  of  the  minor  details,  and  is  in  daily  use;  the  approaches 
to  the  wharf  hav©  been  dredged  to  26  feet  depth  at  mean  low  water, 
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under  a  contract  nearly  completed;  a  small  landing  near  Castle  Wil- 
liams was  filled  in  and  extended,  and  the  approach  to  it  was  dredged  to 
15  feet  depth. 

The  available  funds  will  complete  the  riprap  part  of  the  bulkhead  up 
to  Castle  Williams  wall,  an  additional  distance  of  about  1,500  feet. 

Future  appropriations  will  be  applied  to  continuing  and  completing 
the  enlargement. 

July  1,1901,  balance  unexpended $200,000.00 

Amount  appropriated  by  general  deficiency  act  approved  July  1, 1902. .    200, 000. 00 

400,000.00 
June  30,  1902,  amount  expended  during  fiscal  year 109,493.99 

July  1, 1902,  balance  unexpended 290,506.01 

July  1, 1902,  outstanding  liabilitiee 29,669.20 

July  1, 1902,  balance  available 260,846.81 

July  1, 1902,  amount  covered  by  uncompleted  contracts 26, 822. 90 

I  Amount  (estimated)  required  for  completion  of  existing  project 625, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1, 1902 400, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  G  5.) 

6,  Removing  swnken  vessels  or  craft  obstructing  or  endangering  nam- 
gation. — (a)  A  lighter,  name  unknown,  was  found  sunk  on  the  ed^e  of 
Red  Hook  Channel,  New  York  Harbor,  with  a  least  depth  upon  it  of 
8  feet  at  low  water.  It  was  removed  in  January,  1902,  and  grounded 
back  of  the  bulkhead  line  at  Edgewater,  N.  J. 

(b)  The  coal  barges  Lickt^nfds  Bros.^  Ringleader^  and  P,  J,  Ca/rle- 
ton^  each  with  a  cargo  of  about  1,500  tons  of  soft  coal,  were  sunk  in 
February  and  March,  1902,  the  first  named  on  the  west  side  of  Main 
Ship  Channel,  and  the  others  on  the  east  side,  in  about  20  to  25  feet  of 
water,  in  the  fairway  of  sailing  vessels. 

Contracts  for  their  removal  were  made,  and  the  Lichtenfds  Bros. 
and  the  Ringleader  have  been  removed,  but  not  yet  finally  disposed  of. 
Removal  of  the  P,  J.  Carleton  is  in  progress. 

(c)  The  schooner  Jacob  Rivell^  witn  cargo  of  brick,  ran  into  the  Gov- 
ernors Island  bulkhead,  New  York  Harbor,  during  a  thick  snow  squall 
in  March,  1902.  She  sunk  and  lay  in  about  20  feet  of  water,  with  her 
masts  above  the  surface.  The  wreck  was  abandoned,  and  was  removed 
in  May,  1902,  and  grounded  at  high  water  behind  the  bulkhead  line  at 
Weehawken,  N.  J. 

(See  Appendix  G  6.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  NEW  YORK 
TRIBUTARY  TO  LONG  ISLAND  SOUND,  ON  THE  SOUTHERN  SHORE  OF 
LONG  ISLAND  AND  IN  NORTHERN  NEW  JERSEY;  DELAWARE  RIVER, 
AND  WORKS  OF  IMPROVEMENT  IN  DELAWARE  BAY. 

This  district  was  in  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps 
of  Engineers,  to  October  1,  1901,  having  under  his  immediate  orders 
Capt.  Spencer  Cosby,  Corps  of  Engineers,  to  September  4,  1901;  in 
the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers,  from  October 
1,  1901,  to  June  2,  1902,  and  in  the  temporary  charge  of  Captain 
Cosby  since  June  2,  1902. 
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i.  Port  Chester  Harbor^  New  York, — [This  work  was  in  the  charge 
of  Col.  S.  M.  Mansfield,  Corns  of  Engineers,  to  January  31,  1902, 
and  in  the  charge  of  Lieut.  Col.  C.  W.  ^ymond,  Corps  of  Engineers, 
from  January  31  to  June  12,  1902.]  This  harbor,  situated  at  the 
boundary  between  the  States  of  New  York  and  Connecticut,  consists 
of  the  tidal  pai-t  of  Byram  River  and  of  a  bay  at  its  mouth  opening 
into  Long  Island  Sound. 

The  depth  in  the  river  before  improvement  was  1  foot;  and  Salt 
Rock,  in  the  river,  and  Sunken  Rock,  in  the  bay,  were  considered  to  be 
dangerous  obstructions. 

T^e  original  project  for  this  improvement  was  adopted  in  1872  and 
modified  in  1884  and  1888.  It  proposed  to  remove  Salt  Rock  to  9  feet 
below  mean  low  water,  to  buila  a  breakwater  from  Sunken  Rock  to 
Bvram  Point,  and  to  dredge  and  maintain  a  channel  to  the  Port 
Cnester  wharv^es,  at  a  total  cost  of  $57,000.  Up  to  1899,  at  a  total 
cost  of  $52,000,  this  project  has  been  completed,  except  the  dredging 
in  the  upper  harbor. 

The  existing  project,  approved  March  3,  1899,  provides  for  a  chan- 
nel 12  feet  deep  and  70  leet  wide  from  deep  water  in  the  bay  up  to 
the  town  wharf,  and  thence  9  feet  deep  and  60  feet  wide  to  the  steam- 
boat wharf,  the  work  to  be  done  by  dredging  and  rock  removal. 
Bstunated  cost,  $25,000. 

Up  to  June  30,  1902,  $22,859.71  had  been  expended  on  present 
project. 

Jfo  work  in  furtherance  of  the  project  has  been  done  during  the 
year,  as  the  available  funds  were  insufficient. 

The  work  done  under  the  present  pi'oject  has  resulted  in  the  com- 
pletion of  a  channel  of  the  proposed  depth  and  width,  except  at  and 
opposite  the  southerly  point  of  Fox  Island,  where  the  width  is  only 
about  60  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  was  about  12  feet  up 
to  the  town  wharf,  and  thence  about  9  feet  to  the  steamboat  wharf,  ana 
above  the  steamboat  wharf  2^^  feet.     Mean  range  of  tide«,  7.4  feet. 

The  commerce  of  this  harbor,  mainly  in  coal,  building  materials, 
manufactured  goods,  and  farm  produce,  amounted  to  140,000  tons  in 
1898,  to  169,500  tons  in  1899,  to  181,000  tons  in  1900,  and  to  327,500 
tons  in  1901. 

The  additional  work  proposed  is  necessary  for  completing  the  channel 
by  widening  it,  and  for  maintenance.  Detailed  description  of  this 
improvement  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1897,  pages  1084  and  1085.     Sketches  of  the  river  and  harbor  are 

?rinted  in  the  annual  reports  for  1886,  page  658,  and  for  1889,  page 
16. 

July  1,  1901,  balance  unexpended $2,140.29 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .      5, 000. 00 

July  1,  1902,  balance  unexpended 7, 140.29 

(See  Appendix  Hi.) 

i.  Mamaroneck  Harbor^  New  York. — [This  work  was  in  the  charge 
of  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31,  1902,  and 
in  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from 
January  31  to  June  12,  1902.]    This  harbor,  situated  on  the  north 
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shore  of  Lon^  Island  Sound,  consists  of  a  narrow  inlet  opening  into  a 
shallow,  broad  bay. 

Before  improvement  the  channel  to  the  old  steamboat  wharf,  half  a 
mile  up  the  inlet,  had  a  depth  of  5  feet  at  mean  low  water,  giudually 
decreasing  to  1  foot  at  the  upper  wharves.  Various  rocks  at  or  near 
the  mouth  of  the  inlet  obstructed  navigation. 

The  present  project  for  improvement,  approved  August  2, 1882,  and 
modified  April  27, 1899,  provides  for  the  removal  of  Kound  Rock  to  4 
feet  depth  and  Bush  Rock  and  Inner  Steamboat  Rock  to  7  feet  depth, 
and  for  making  a  channel  7  feet  deep  and  100  feet  wide  from  the  harbor 
entrance  to  the  upper  wharves.     Estimated  cost,  $43,000. 

Up  to  June  30,  1902,  $31,960.40  had  been  expended  in  carrying  out 
the  work. 

No  work  was  done  during  the  past  fiscal  year,  sufficient  funds  not 
being  available. 

The  condition  of  the  improvement  remains  about  the  same  as  stated 
in  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1382. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  was  7  feet.  Mean 
range  of  tides,  8  feet. 

The  commerce  of  the  harbor,  in  coal  and  building  materials  mainl}^ 
amounted  in  1896  to  29,095  tons,  in  1897  to  51,673  tons,  in  1900  to 
64,685  tons,  and  in  1901  to  20,705  tons. 

Detailed  description  of  this  improvement  is  printed  in  the  Annual 
Report  of  the  Chief  of  {Engineers  for  1900,  page  1381.  Sketch  of  the 
harbor  is  printed  in  Annual  Report  of  the  Chief  of  Engineers  for 
1886,  page  658. 

July  1, 1901,  balance  unexpended 188.20 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902 6, 000. 00 

6, 088. 20 
June  30, 1902,  amount  expended  during  fiscal  year 48. 60 

July  1, 1902,  balance  unexpended 6, 039. 60 

(See  Appendix  H  2.) 

3.  Larchmont  Harbor^  New  York. — [This  work  was  in  the  charge  of 
Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31,  1902,  and 
in  the  charge  of  Lieut.  Col.  C.  w.  Raymond,  Corps  of  Engineers, 
from  January  31  to  June  12,  1902.1— This  harbor,  situated  on  the 
northwest  shore  of  Long  Island  Sound,  4  miles  distant  from  New  York 
City  limits,  is  about  half  a  mile  wide  and  five-eighths  of  a  mile  long. 
It  is  exposed  to  easterly  and  southerly  storms.  Two  submerged  rocks 
(Umbrella  Rock  and  Huron  Rock^  obstruct  the  entrance,  which  has  a 
depth  of  18  feet,  gradually  diminishing  toward  the  head  of  the  bay. 

The  original  project  for  this  improvement,  adopted  September  19, 
1890,  provided  for  building  two  breakwaters  to  protect  the  anchorage 
ground,  one  to  extend  from  Umbrella  Rock  to  Umbrella  Point  and 
the  other  from  Huron  Rock  to  Long  Beach  Point,  at  an  estimated  cost 
of  $105,000.  Work  under  this  proiect  was  suspended  in  1891,  after 
the  first  appropriation  of  $5,000  haa  been  expended  in  conunencing 
the  two  breakwaters. 
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The  present  project,  approved  March  3,  1899,  provides  for  building 
a  breakwater  extending  southwardly  1,440  feet  from  the  6-foot  cui*ve 
off  Lfong  Beach  Point  and  for  the  removal  of  Huron  Rock  to  a  depth 
of  14  feet  at  mean  low  water.     Estimated  cost,  $108,000. 

Up  to  Juno  30, 1902,  $50,000  had  been  expended  on  present  project 

The  expenditure  during  the  fiscal  year  ending  June  30,  1902,  was 
applied  to  constructing  the  breakwater  intend^  to  protect  vessels 
using  the  harbor  from  easterly  and  southerly  winds. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  over  the 
shoalest  part  of  the  entrance  channel  at  mean  low  water  was  18  feet. 

The  general  depth  of  the  anchorage  area  of  the  harbor  is  from  6  to 
12  feet  at  mean  low  water.     Mean  range  of  tides,  7.4  feet. 

The  conunerce  of  the  harbor  is  not  large.  It  is  mainly  used  by  the 
Larchmont  Yacht  Club,  and  also  by  coasting  and  fishing  vessels  for 
night  anchorage  and  as  a  harbor  of  refuge. 

Detailed  description  of  this  improvement  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1899,  page  1213. 

A  sketch  of  Larchmont  Harbor  is  printed  in  House  Ex.  Doc.  No.  40, 
Fifty -first  Congress,  first  session. 

July  1,1901,  balance  unexi)ended $13,273.07 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     10, 000. 00 

23, 273. 07 
June  30, 1902,  amount  expended  during  fiscal  year 13, 273. 07 

July  1,1902,  balance  unexpended 10,000.00 

(See  Appendix  H  3.) 

i.  Bronx  River  and  East  Chester  Creek^  New  York, — (a)  Bronx 
River, — [This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  to  January  31, 1902,  and  in  the  charge  of  Lieut.  Col.  C.  W. 
Raymond,  Corps  of  Engineers,  from  January  31  to  June  12,  1902.] 
The  navigable  part  of  this  stream,  which  empties  into  the  East  River 
north  of  Hunts  Point,  extends  from  the  mouth  to  West  Farms,  a  dis- 
tance of  3  miles.     At  the  latter  place  it  is  crossed  by  a  dam. 

The  natural  depth  was  4  feet  at  mean  low  water  at  its  mouth,  decreas- 
ing to  less  than  1  foot  at  the  head  of  navigation. 

The  project  for  improvement  approved  June  3,  1896,  provides  for 
making  a  channel  4  feet  deep  and  100  feet  wide  at  and  near  the  mouth, 
thence  decreasing  in  width  to  50  feet  at  the  head  of  navigation,  the 
work  to  be  done  by  dredging  and  rock  removal.  Estimated  cost, 
$85,985. 

IJp  to  June  30,  1902,  $28,525.99  had  been  expended  upon  the 
improvement. 

The  expenditure  during  the  past  fiscal  year  was  applied  to  removing 
118  cubic  yards  of  rock  from  a  ledge  which  greatly  interfered  with  navi- 
gation on  the  west  side  of  the  drawbridge  of  the  Harlem  River  branch 
of  the  New  York,  New  Haven  and  Hartford  Railroad. 

The  maximum  di-aft  that  could  V)e  carried  on  June  30, 1902,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  up  to  Stephens's  dock 
was  3  feet;  above  that  point,  1  foot.  Mean  range  of  tides,  ^,^  feet  at 
the  mouth,  6  feet  at  West  Farms. 

The  commerce  of  this  river,  mainly  in  coal,  lumber,  building  mate- 
rials, cotton  goods,  drugs  for  dyeing  purposes,  and  ice,  amounted  to 
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139,310  tons  in  1897,  to  171,300  tons  in  1899,  to  166,500  tons  in  1900, 
and  to  168,000  tons  in  1901. 

The  navigation  of  the  river  has  been  greatly  benefited  by  the  work 
already  accomplished. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  1093.  No  map  of  the  Bronx 
River  has  been  printed  in  annual  reports. 

(b)  East  Chester  Creek, — [This  work  was  in  the  charge  of  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and  in  the  charge 
of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31 
to  June  12,  1902.1  Before  improvement,  this  small  tidal  stream, 
emptying  into  Pelnam  Bay,  was  navigable  at  high  tide  for  vessels 
drawmg  7  feet  as  far  as  Lockwoods,  a  distance  of  2i  miles. 

The  project  for  improvement,  approved  March  3, 1873,  provided  for 
a  channel  100  feet  wide  and  9  feet  aeep,  mean  high  water,  from  deep 
water  in  Pelham  Bay  to  a  point  3,000  feet  above  Lockwoods.  Esti- 
mated cost,  $136,500,  subsequently  reduced  to  $124,000. 

Up  to  June  30,  1902,  $90,901.32  had  been  expended  on  the  work,  of 
which  amount  $810.16  was  for  maintenance. 

No  work  was  done  during  the  past  fiscal  year,  sufiicient  funds  not 
being  available. 

The  condition  of  the  improvement,  which  is  considered  to  be  com- 
pleted, remains  about  the  same  as  described  in  the  report  of  the  Chief 
of  Engineers  for  1900,  page  1388. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  was  2  feet.  Mean  range 
of  tides,  7.1  feet. 

The  conunerce,  mainly  in  coal,  building  material,  stone,  and  miscella- 
neous freight,  amounted  to  94,928  tons  m  1896;  286,428  tons  in  1899; 
300,475  tons  in  1900,  and  in  1901  to  225,357  tons. 

For  details  regarding  work  at  this  locality  see  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  page  1089.  A  sketch  of  this  creek  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1893, 
page  968. 

July  1,  1901,  balance  unexpended $4, 017. 45 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .      8, 000. 00 

12,017.45 
June  30,  1902,  amount  expended  during  fiscal  year 2,444.76 

July  1,  1902,  balance  unexpended 9,572.69 

(See  Appendixes  H  4  and  5.) 

5,  Mattituck  Harbor^  New  York, — [This  work  was  in  the  charge  of 
Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31,  1902,  and 
in  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from 
January  31  to  June  12,  1902.]  This  harbor  is  a  tidal  inlet  extending 
in  a  southerly  direction  from  Long  Island  Sound  to  the  village  of 
Mattituck,  Long  Island,  a  distance  of  about  2  miles. 

One  mile  above  the  mouth  a  tide  milldam  with  gates  has  been  built 
across  the  stream.  The  depth  at  the  entrance,  which  is  obstructed  by 
a  shifting  sand  bar,  is  from  1  to  2  feet,  thence  up  to  the  milldam  from 
2  to  7  feet,  at  low  tide,  and  above  the  latter  the  depth  is  6  feet  at  high 
tide. 
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The  project,  approved  June  3,  1896,  provides  for  a  channel  7  feet 
deep  at  mean  low  water  from  the  entrance  to  the  dam,  and  7  feet 
deep  at  mean  high  water  above  the  dam  to  the  village,  the  width  to  be 
80  feet  except  at  the  mouth,  where  it  is  increased  to  100  feet;  the 
entrance  channel  to  be  protected  bv  parallel  jetties.  Estimated  cost, 
$83,000. 

Up  to  June  30,  1902, 5^15,000  had  been  expended  upon  the  improve- 
ment. 

The  expenditure  during  the  year  was  applied  to  the  final  payment 
on  a  contract  which  was  completed  on  July  2,  1901,  under  which  680 
feet  of  the  west  jetty  was  constructed.  This  jett}^  which  is  nearly 
completed,  will  serve  to  some  extent  to  fix  the  entrance  channel,  but 
navigation  will  not  be  materially  benefited  until  both  jetties  have  been 
completed  and  the  enti'ance  channel  has  been  deepened  by  dredging. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  was  1  foot.  Mean 
range  of  tides  at  entrance,  4.8  feet;  below  dam,  2.2  feet. 

Tne  greatt>r  part  of  the  local  freight  is  shipped  and  received  by  rail, 
as  in  its  present  condition  the  harbor  cjin  be  navigated  only  by  boats 
of  very  light  draft. 

Details  as  to  this  improvement  mav  be  found  in  Annual  lleports  of 
the  Chief  of  Engineers  for  ISiU,  page  843,  and  for  1897,  page  1095. 

No  map  of  Mattituck  Harbor  has  been  printed  in  annual  reports. 

July  1,  1901,  balance  unexpended $4, 870. 92 

June  30,  1902,  amount  expendetl  during  fiscal  year 4, 870. 92 

(See  Appendix  H  6.) 

6.  Ilarlx/rH  at  Port  Jefferntm^  TLnitlmjton.^  Glencrjve^  Flushing  Bay^ 
Can/irsi^  Bay^  and  Sag  Harbor^  N,  Y. — («)  Pt/rt  Jefferson  If  ar- 
bor,— [This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  to  Januarv  31, 1902,  and  in  the  charge  of  Lieut.  Col.  0.  W. 
Raymond,  Corps  of  fengineers,  from  January  31  to  June  12,  1902.1 
This  harbor,  situated  on  the  north  shore  of  I^ng  Island,  is  a  large  and 
deep  inland  bay,  connected  with  Long  Island  Sound  by  a  narrow 
entrance. 

Before  improvement  the  channel  depth  outside  the  entrance  was  but 
4  feet  at  mean  low  water,  whereas  the  depth  in  the  harbor  was  12  feet 
and  more  at  low  tide  up  to  within  300  feet  of  the  wharves  of  Port 
Jefferson  village. 

The  first  project  for  improvement  was  adopted  in  1871  and  completed 
in  1883  at  a  total  cost  of  Jj>79,(K)0.  Two  jetties  wen^  built  to  shelter  the 
inlet  channel,  one  east  of  the  inlet,  1,390  feet  long,  and  one  west,  940 
feet,  both  of  scant  cross  section.  A  channel  8  feet  deep  at  mean  low 
water  and  100  feet  wide  was  dredged  through  the  inlet  and  the  shoal 
outside. 

The  existing  project  for  improvement,  approved  Septi»mber  19, 1890, 
and  modified  August  18, 1894,  provides  for  dred^ng  a  channel  through 
the  harbor  entrance  12  feet  deep  and  200  feet  wide,  to  be  protected  by 
extending  and  enlarging  the  previouslv  built  jetties.  Estimated  cost, 
$145,000. 

The  expenditure  on  the  present  project  up  to  June  30, 1902,  amounted 
to  $57,187.68. 
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The  maximum  draft  that  could  be  carried  June  30,  1902,  over  the 
shoalest  place  in  the  channel  was  abount  12  feet  at  mean  low  water. 
Mean  range  of  tides:  At  entrance,  7  feet;  at  wharves,  Port  Jefferson, 
6.2  feet. 

The  commerce  of  this  harbor,  mainly  in  coal,  building  materials, 
farm  produce,  sheUfish,  and  general  merchandise,  amounted  in  1898  to 
24,940  tons,  in  1899  to  42,130  tons,  in  1900  to  40,380  tons,  and  in  1901 
to  38,200  tons. 

Detailed  description  of  this  work  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  pa^es  831  to  835. 

A  sketch  of  Port  Jeflferson  Inlet  was  printea  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1886,  page  660. 

{b)  llunttjigtan  Jfarbor. — [This  work  was  in  the  charge  of  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and  in  the  charge 
of  Lieut.  Col.  C.  W.  Raymond,  Coi*ps  of  Engineers,  from  January  31 
to  June  12,  1902.]  This  harbor  is  a  narrow  tidal  estuary  extending 
inland  from  Huntington  Bay,  Long  Island,  in  a  southerly  direction, 
for  a  distance  of  about  2  miles. 

Before  improvement  it  had  a  natural  available  depth  of  nearly  8 
feet,  mean  low  water,  for  a  stretch  of  li  miles  from  the  entrance 
southward,  thence  gradually  decreasing  to  zero  toward  the  head  of 
the  harbor. 

In  1872  the  first  project  was  adopted  under  which  in  1873  a  shoal  at 
the  harbor  entrance  was  removed  and  a  channel  2,200  feet  long,  130 
to  150  feet  wide,  and  8  feet  deep  at  mean  low  water  was  dredged  up 
to  the  town  landings  at  a  total  cost  of  ^22,500. 

In  1884  this  channel  had  completely  filled  up. 

The  present  project,  adopted  September  19,  1890,  provides  for 
dredging  and  maintaining  a  channel  8  feet  deep  and  100  feet  wide  up 
to  the  upper  wharves,  to  be  protected  by  piling  if  necessary.  Esti- 
mated cost,  $32,000. 

Up  to  June  30,  1902,  $29,489.06  had  been  expended  in  carrying  out 
and  maintaining  the  present  project. 

No  work  was  in  progress  during  the  past  ti.scal  year,  suflicient  funds 
not  being  available. 

The  maximum  draft  that  could  be  carried  »Iune  30,  1902,  was  8  feet 
at  mean  low  water.     Mean  range  of  tides,  7.2  feet. 

The  commerce  of  the  harbor,  mainly  in  coal,  farm  produce,  build- 
ing material,  and  miscellaneous  merchandise,  amounted  to  23,584  tons 
in  1897,  to  46,500  tons  in  1899,  to  45,600  tons  in  1900,  and  to  52,000 
tons  in  1901. 

Detailed  description  of  this  improvement  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  pages  1100  to  1102. 

A  sketch  of  the  upper  pait  of  the  harbor  is  printed  in  the  Annual 
Report  for  1893,  page  976. 

(f)  Glencove  Imrbor. — [This  work  was  in  the  charge  of  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and  in  the  charge 
of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31 
to  June  12,  1902.]  This  harbor  is  a  small  tidal  inlet  on  the  east  side 
of  Hempstead  Harbor,  Long  Island.  Its  channel  is  about  2  feet  deep 
at  mean  low  water,  and  a  bar  at  the  entrance  has  a  foot  less  depth. 
Before  the  improvement  was  made  vessels  waiting  for  tides  to  enter 
the  harbor  were  exposed  to  storms  from  the  north  and  northwest. 
Range  of  tides,  7.7  feet 
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The  existing  project,  approved  August  11, 1888,  and  revised  June  22, 
1895,  provides  for  the  construction  of  a  breakwater  in  Hempstead 
Harlx)r,  extending  from  the  northwest  corner  of  Glencove  dock  west- 
southwestwardly  toward  Motts  Point,  so  as  to  shelter  the  anchorage 
outside  of  Glencove  Harbor.     This  breakwater  is  to  have  a  length  of 

2.000  feet,  and  to  be  built  to  a  height  of  3  feet  above  high  water,  with 
a  top  width  of  5  feet;  estimated  cost,  lj^l35,000. 

Up  to  June  30, 1902,  $63,000  had  been  expended  in  carrying  out  the 
work. 

No  operations  were  in  progress  during  the  past  fiscal  year,  no  funds 
being  available. 

The  condition  of  the  improvement  remains  about  the  same  as  stated 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1400. 

The  commerce  of  the  harbor,  in  coal,  grain,  building  materials,  and 
general  merchandise,  amounts  to  about  700,000  tons  annually. 

The  benefit  derived  Irom  the  work  accomplished  is  fully  propor- 
tionate to  the  amount  expended. 

Details  as  to  the  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  1103.  A  map  was  printed 
in  the  Annual  Report  of  the  Chief  of  cingineers  for  1889,  page  728. 

{([)  Flushing  Bay, — [This  work  was  m  the  charge  of  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  to  January  31,  1902,  and  in  the  charge 
of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31 
to  June  12,  1902.]  Before  improvement  the  controlling  depth  in  the 
channel  up  to  Flushing  was  3.9  feet,  mean  low  water. 

The  existing  project,  approved  March  3, 1879,  and  modified  Septem- 
ber 19,  1888,  and  June  9,  1891,  provides  for  building  a  dike  4,()(>3  feet 
long  on  the  west  side  of  the  channel,  to  protect  it  from  filling,  and  for 
making  and  maintaining  a  channel  6  feet  deep  and  200  feet  wide  at 
mean  Tow  water  up  to  the  lower  bridge  at  Flushing.  Estimated  cost, 
$173,500. 

Up  to  June  30,  1902,  $122,540.53  had  been  expended  upon  this 
improvement.  How  much  of  this  amount  may  properly  be  considered 
to  nave  been  used  for  maintenance  can  not  be  defanitely  stated,  as  it 
was  necessary  during  the  progress  of  the  work  to  dredge  some  parts 
of  the  channel  repeatedly. 

No  work  was  in  progress  during  the  past  fiscal  year.  The  improve- 
ment remains  in  about  the  same  condition  as  reported  on  page  1401, 
Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  was  fully  6  feet,  as 
projected.     The  channel  required  widening.    Mean  range  of  tides, 

7.1  feet. 

The  principal  articles  of  commerce  are  coal,  building  and  paving 
materials,  dyewoods,  logwood  extracts,  and  miscellaneous  merchandise, 
amounting  to  163,395  tons  in  1897,  to  158,755  tons  in  1899,  to  177,575 
tons  in  1900,  and  to  200,473  tons  in  1901. 

Details  as  to  the  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  1106.  A  map  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engmeers  for  1899,  page  732. 
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{e)  Camarsie  Bay. — [This  work  was  in  the  charge  of  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and  in  the  charge 
of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31 
to  June  12, 1902.]  This  bay  forms  the  northwest  part  of  Jamaica  Bay 
at  Canarsie  landing.  The  original  depth  from  the  landing  to  Big 
Channel  was  4.2  feet  and  to  Island  Channel  1.3  feet  at  mean  low  water. 

The  project  for  this  improvement,  approved  June  14, 1880,  and  sub- 
sequently enlarged  in  1889  and  1896,  provides  for  the  construction  of 
two  dikes  and  dredging  between  them  where  necessary  to  secure  a 
channel  100  to  150  feet  wide  and  6  feet  deep,  connecting  the  steamboat 
dock  at  Canarsie  with  Big  Channel,  Jamaica  Bay;  also  for  a  channel 
4  feet  deep  and  about  60  feet  wide,  running  in  a  southwesterly  direc- 
tion from  Canarsie  landing  to  Island  Channel,  and  for  a  channel  5  feet 
deep  and  60  feet  wide  running  in  a  northeasterly  direction  to  Gophel 
Channel.     Estimated  cost,  $88,000. 

Up  to  June  30,  1902,  $64,674.18  had  been  expended  in  carrying  out 
the  improvement  under  the  project. 

No  work  was  in  progress  aunng  the  past  fiscal  year. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  over  the 
shoalest  part  at  mean  low  water  was  6  feet  in  the  main  channel,  2^ 
feet  in  the  West  Branch,  and  3i  feet  in  the  East  Branch.  Mean  range 
of  tides,  4.7  feet. 

The  commerce  of  Canarsie  Bay,  mainly  in  building  materials,  ferti- 
lizers, fish,  and  coal,  amounted  to  about  60,000  tons  in  1896.  In  1901 
the  commerce  of  Jamaica  Bay,  which  was  greatly  benefited  by  this 
improvement,  was  460,000  tons. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  1114.  A  sketch  of  Canarsie 
Bay  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1882,  page  670. 

(Y)  ImrboT  at  Sag  Harbor. — ^This  harbor  lies  on  the  northern  shore 
of  Long  Island,  about  24  miles  west  of  Montauk  Point.  It  is  a  small 
bay  sheltered  by  Long  Island  on  the  south  and  west  and  partly  by 
Shelter  Island  on  the  north. 

The  river  and  harbor  act  of  June  13,  1902,  adopted  a  project  for 
improvement  of  the  harbor  in  accordance  with  report  submitted  in 
House  Doc.  No.  77,  Fifty-sixth  Congress,  first  session  (see  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  p.  1451),  which  contem- 
plates protecting  the  harbor  and  landings  by  a  breakwater  estimated 
to  cost  $71,000. 

No  work  has  been  done  under  the  project 

July  1,  1901,  balance  unexpended $1,425.65 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .    39, 500. 00 

40, 925. 65 
June  30,  1902,  amount  expended  during  fiscal  year 217.10 

July  1,  1902,  balance  unexpended 40,708.55 

(See  Appendixes  H  7-11.) 

7.  Browns  Greek.,  New  York. — [This  work  was  in  the  charge  of  Col. 
S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31,  1902,  and  in  the 
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charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  Jan- 
uary 31  to  June  12,  1902.J  This  narrow  stream,  which  empties  into 
Great  South  Bay,  Long  Island,  near  Browns  Point,  had  a  natural 
depth  of  from  1  to  3  feet  at  low  tide,  a  bar  at  the  mouth  having  less 
than  1  foot. 

The  project  for  improvement,  approved  September  19,  1890,  pro- 
vides for  a  channel  100  feet  wide  and  4  feet  deep,  to  extend  from  aeep 
water  in  the  Imy  up  to  Sayville  highway  bridge,  and  to  Ik?  protected 
at  the  entrance  by  jetties  on  both  sides.     Estimated  cost,  $46,000. 

Up  to  J  une  30, 1902,  $27,627.02  had  been  exi>ended  xi\>on  the  improve- 
ment, of  which  amount  $25,000  had  been  used  to  carry  out  the  project 
and  $2,627.02  for  maintenance. 

No  work  was  in  progress  during  the  past  tiscal  year. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  over  the 
shoalest  part  at  mean  low  water  was  4  feet.  Mean  range  of  tides,  1 
foot. 

The  condition  of  the  improvement  remains  about  the  same  as  de- 
scribed in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page 
1417. 

The  commerce  of  this  creek,  mainlv  in  coal,  building  materials,  fish, 
and  shellfish,  amounted  in  1898  to  10,700  tons,  in  1899  to  11,642  tons,  in 
1900  to  12,272  tons,  and  in  1901  to  17,025  tons. 

Details  in  reference  to  this  work  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  1111.  A  sketch  of  this  creek 
is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1894, 
page  710. 

July  1,  1901,  balance  unexpended $463. 46 

June  30,  1902,  amount  expeude<l  during  fiscal  year 90.47 

July  1,  1902,  balance  unexpended 372.98 

(See  Appendix  H  12.) 

8.  Patchogue  River ^  New  York. — [This  work  was  in  the  charge  of 
Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of'  Engineers,  from 
January  81  to  June  12,  1002.)  Before  improvement  this  small  inlet, 
extending  from  Great  South  Bay,  lx>ng  Island,  to  the  village  of 
Patchogue,  had  a  natural  depth  of  al>out  2  feet. 

The  •first  project  for  improvement,  approved  September  !!♦,  1890, 
provided  for  a  channel  about  5,(KJ0  feet  long,  00  feet  wide,  and  6  feet 
deep,  to  be  protected  at  its  mouth  against  westerly  storms  bv  a  jetty 
1,700  feet  long.     Estimated  cost,  ^),000. 

Up  to  June  30,  1902,  5^0,0<MJ  had  been  expended  in  cariTiug  out 
this  project,  which  has  been  completed. 

The  present  project  for  improvement  of  Patchogue  River  has  ]>een 
mergea  into  the  general  plan  of  improvement  authorized  by  the  river 
and  liarbor  act  approviKl  rlune  13,  1902,  as  stated  in  House  Doc.  No. 
103,  Fiftv-sixth  Congress,  second  session,  and  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1901,  i>age  1249. 

This  project  provides  for  dredging  a  channel  from  Fire  Island  Inlet 
to  Patchogue.  From  the  inlet  to  the  central  basin  in  Great  South 
Bay  the  low- water  depth  is  to  l)e  lo  f<M»t  and  width  200  feet,  and  from 
the  central  basin  to  Patchogue  the  channel  is  to  be  8  feet  deep  and  100 
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feet  wide  at  mean  low  water,  all  at  an  estimated  cost  of  $66,000,  and 
$2,000  annually  for  maintenance. 

The  available  balance  was  expended  during  the  past  year  for  main- 
tenance work. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  was  6  feet.  Mean 
range  of  tides,  1  foot. 

iSie  commerce  of  this  river  is  mainly  in  coal,  lumber,  fish  and  shell- 
fish, and  miscellaneous  merchandise.  It  amounted  in  1898  to  255,200 
tons,  in  1899  to  266,800  tons,  in  1900  to  274,100  tons,  and  in  1901  to 
281,300  tons. 

Details  as  to  the  improvement  of  Patchogue  Kiver  may  be  found  in 
the  Annual  Keports  or  the  Chief  of  Engineers  for  1897,  Part  I,  page 
1108,  and  for  1901,  page  1249. 

A  sketch  is  printed  m  Annual  Keportof  the  Chief  of  Engineers  for 
1893,  page  984. 

PATCHOGUE   RIVER. 

July  1,  1901,  balance  unexpended $706. 86 

June  30  1902,  amount  expended  during  fiscal  year 706. 86 

FIRK   ISLAND   INLET. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 $66, 000 

July  1,  1902,  balance  unexpended 66, 000 

(See  Appendix  H  13.) 

9,  Passaic  River ^  JVew  Jersey, — [This  work  was  in  the  charge  of  Col. 
S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31,  1902,  and  in  the 
charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from 
January  31  to  June  12,  1902.]  This  river  is  a  stream  of  considerable 
size,  rising  among  the  highlands  in  the  northern  part  of  New  Jersey 
and  flowing  in  a  general  easterly  and  southerly  course  into  Newarh: 
Bay.  It  is  navigable  from  its  mouth  to  Passaic,  a  distance  of  about 
16  miles.  In  its  natural  condition  the  navigable  depth  to  Newark  was 
about  7  feet  at  mean  low  water;  from  Newark  to  Passaic  it  was  about 
3  feet. 

The  first  project  for  improvement,  adopted  by  the  river  and  harbor 
act  of  June  10,  1872,  was  for  providing  a  channel  from  Newark  to 
Passaic  from  6  to  7^  feet  deep  and  from  50  to  200  feet  wide,  the  first 
cost  being  estimated  at  ^123,924;  this  was  subsequentlv  increased  to 
^193,822. 

A  subsequent  project  for  improving  the  river  below  Newark  was 
authorized  by  the  river  and  harbor  act  or  June  14, 1880,  at  an  estimated 
cost  of  ^353, 875.  It  proposed  a  channel  200  feet  wide  and  10  feet  deep 
at  mean  low  water  up  to  Center  Street  Bridge,  Newark. 

The  two  projects  were  consolidated  bj^  the  river  and  harbor  act  of 
eluly  13,  1892,  the  estimated  cost  of  the  improvement  being  $547„<i97. 

The  amount  expended  under  this  consolidated  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1902,  was  1^68,350,  of  which 
$389,610  was  used  in  carrying  out  the  projects  and  $78,740  for  main- 
tenance. 

By  the  passage  of  the  river  and  harbor  act  approved  June  13,  1902, 
a  new  project  nas  been  adopted   for  part  of  the  river,  as  follows: 

ENG  1902 11 
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*' Improving  Passaic  River,  New  rFersey,  in  accordance  with  the  report 
submitted  in  House  Doc.  No.  401,  Fifty-sixth  Congress,  lirst  session, 
from  Staten  Island  Sound  through  Newark  Ifey  and  the  said  river  to 
the  Montclair  and  Greenwood  Lal^e  Railroad  bridge,  with  a  channel 
12  feet  deep  to  the  Nairn  Linoleum  Works,  and  10  leet  deep  from  that 
point  to  the  said  milroad  bridge."  Estimated  cost,  $296,000.  The  old 
project  for  improving  the  river  below  Newark  is  merged  into  this  new 
project. 

The  adoption  of  this  new  project  for  the  lower  part  of  the  river 
leaves  in  force  the  part  of  trie  old  project  above  rJewark,  which  is 
included  between  the  Montclair  and  Greenwood  Lake  Railroad  bridge 
and  Passaic. 

Up  to  June  30,  1902,  $173,734,  including  maintenance,  had  been 
expended  on  this  part  of  the  project,  leaving  approximately  $43,000, 
which  includes  the  amount  expended  for  maintenance,  as  the  estimated 
cost  of  completion.  The  annual  cost  of  maintenance  is  estimated  as 
$5,000. 

No  work  was  done  during  the  past  year  owing  to  lack  of  sufficient 
funds. 

The  maximum  drafts  that  could  be  carried  June  30,  1901,  were  as 
follows:  Nine  and  five-tenths  feet  to  the  Center  Street  Bridge,  Newark; 
7  feet  to  the  Erie  Railroad  bridge,  Newark,  and  5.25  feet  to  Passaic. 
It  is  believed  that  these  depths  still  exist.  Mean  range  of  tides:  At 
mouth  of  river,  4.7  feet;  at  Passaic,  2.5  feet. 

The  commerce  of  this  river  is  mainly  in  building  material,  iron  ore, 
fertilizers,  coal,  and  general  merchandise,  and  amounted  to  1,509,772 
tons  in  1898,  to  1,962,462  tons  in  1899,  to  2,037,363  tons  in  1900,  and 
to  2,009,356  tons  in  1901. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1900,  page  177,  and  further  details  are 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages  770 
to  774.. 

Maps  showing  mouth  of  river  and  Newark  Bay  are  printed  in 
Annual  Reports  of  the  Chief  of  Engineers  for  1882,  page  686,  and  for 
1887,  page  766,  and  maps  of  the  river  above  the  mouth  are  printed  in 
House  Doc.  No.  401,  Fifty-sixth  Congress,  first  session. 

July  1,  1901 ,  balance  unexpended $40. 00 

Jul^  12,  1901,  amount  alloted  from  appropriation  for  emergencies  in 

nver  and  harlx>r  works,  act  of  June  0,  1900 1, 000. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .  75, 000. 00 

76, 040. 00 
June  30,  1902,  amount  expendeti  during  fiscal  year 40. 00 

July  1,  1902,  balance  unexj>ended 76,000.00 


I  A  mount  (estimated)  required  for  completion  of  existing  project 264, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
llto4,  in  addition  to  the  balance  unexpended  July  1,  1902. 100, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  H  14.) 

10.  Arthur  KilU  or  Staten  Inland  Sound,  and  channel  hetire^n  Staten 
Island  a7id  New  Jersey. — [This  work  was  in  the  charge  of  Col.  S.  M. 
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Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and  in  the  charge 
of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31 
to  June  12, 1902.]  This  channel  is  an  inland  waterway,  about  17  miles 
long,  connecting  New  York  Harbor  with  Raritan  Bay»  It  consists  of 
the  Kill  van  Kull,  connecting  the  Upper  Bay  with  Newark  Bay,  and 
the  Arthur  Kill,  connecting  Newark  Bay  with  Raritan  Bay. 

The  natural  depth  through  the  channel  was  15  feet  or  more,  except 
for  a  distance  of  about  H  miles  in  Newark  Bay,  where  there  was  a 
shoal  with  a  crooked  channel  9^  feet  deep. 

The  first  project,  adopted  by  the  river  and  harbor  act  of  June  23, 
1874,  was  for  making  a  channel  from  14  to  16  feet  deep  through  this 
shoal,  at  an  estimated  cost  of  ^443,211.  The  only  work  done  under  it 
was  tne  building  of  2,237  linear  feet  of  diking,  at  a  cost  of  $50,000. 

A  second  project  was  adopted  in  1880,  which  proposed  to  dredge 
through  the  shoal  a  channel  400  feet  wide  and  14  feet  deep  at  mean 
luvv  water,  the  cost  being  estimated  at  $210,000. 

A  supplemental  project  was  adopted  by  the  river  and  harbor  act  of 
August  11,  1888,  which  had  for  its  object  the  removal  of  the  point  of 
land  known  as  Steep  Point  and  the  straightening  of  the  channel  to  the 
westward  of  the  Baltimore  and  Ohio  Railroad  oridge.  The  cost  was 
estimated  at  $26,500,  and  the  work  was  completed  in  1895,  at  a  cost  of 
$25,401.30.  This  amendment  brought  the  total  cost  of  the  improve- 
ment up  to  $286,500. 

The  river  and  harbor  act  of  June  3,  1896,  extended  the  project  to 
include  the  dredging  of  a  channel  in  Lemon  Creek,  on  Staten  Island, 
at  a  cost  of  $5,000. 

The  total  amount  expended  to  June  30,  1902,  on  all  previous  proj- 
ects was  $289,649.12  (including  $5,000  spent  on  Lemon  Creek),  whicii 
was  applied  to  diking,  to  dredging  a  channel  14  feet  deep  and  400  feet 
wide  through  the  shoal  in  Newark  Bay,  to  removing  Steep  Point,  and 
to  dredging  a  channel  in  Lemon  Creek  8  feet  deep  and  from  35  to  50 
feet  wide. 

By  the  enactment  of  the  river  and  harbor  law  of  June  13, 1902,  this 
improvement  has  been  merged  into  the  general  plan  of  improvement 
of  the  Arthur  Kill,  or  Staten  Island  Sound,  from  Kill  van  Kull  to 
Raritan  Bav,  New  York  and  New  Jersey,  which  provides  for  making 
and  maintaining  a  channel,  by  dredging  and  diking,  300  feet  wide  and 
21  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $696,000,  and 
$5,000  for  annual  cost  of  maintenance,  in  accordance  with  report  sub- 
mitted in  House  Doc.  No.  393,  Fifty-sixth  Congress,  first  session,  and 
also  printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages 
1525  to  1530. 

No  work  in  furtherance  of  the  project  was  done  during  the  past  fiscal 
year. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  through 
the  Staten  Island  channel  was  14  feet  at  mean  low  water.  Mean  range 
of  tides,  5  feet. 

The  freight  carried  through  this  waterway  consists  of  oil,  coal,  ores, 
clay  products,  chemicals,  fertilizers,  gi"ain,  machinery,  manufactures, 
and  general  merchandise,  and  amounted  in  1898  to  10,184,261  tons,  in 
1899  to  11,311,991  tons,  in  1900  to  11,047,633  tons,  and  in  1901  to 
11,651,300  tons. 
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Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1896,  page  776,  and  for  1900, 
page  178. 

Maps  of  this  work  are  printed  in  Annual  Reports  of  the  Chief  of 
Engineers  for  1881,  page  696,  and  for  1889,  page  822,  and  in  House 
Doc.  No.  393,  Fifty -sixth  Congress,  first  session. 

July  1, 1901,  balance  unexpended $2, 018. 60 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 

(including  $5,000  for  T^mon  Creek,  New  York) 110, 000. 00 

112,018.60 
June  30, 1902,  amount  expended  during  liHcal  year 167. 62 

July  1,  1902,  balance  unexpended Ill,  860. 88 


I  Amount  (estimated)  required  for  completion  of  existing  project 596, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 150, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  H  15.) 

11,  Woodhridge  Cre4'l\  New  Jersey  — A  project  for  improvement  of 
this  locality,  adopted  in  1879,  proposed  a  uniform  depth  of  12  feet  at 
mean  high  water  in  a  channel  80  feet  wide  from  the  mouth  of  the  creek 
as  far  up  as  Salamander  dock  at  Woodbridge,  the  sum  of  ^19,000  hav- 
ing been  appropriated  and  expended  in  prosecuting  the  work. 

The  project  adopted  by  the  river  ana  harbor  act  of  June  13,  1902, 
contemplates  obtaining  a  channel  8  feet  deep  at  mean  low  water,  with 
a  bottom  width  of  50  feet,  by  dredging,  from  Arthur  Kill  to  Sala- 
mander dock,  at  an  estimated  cost  of  $85,000.  It  is  estimated  that 
$3,000  will  be  remiired  annually  for  maintenance.  This  project  is 
printed  in  House  Doc.  No.  282,  Fifty-sixth  Congress,  first  session,  and 
m  the  Annual  Keport  of  the  Chief  of  Engineers  for  1900,  page  1552. 

There  were  no  operations  during  the  past  year. 

Amount  appropriated  bv  river  and  harlx)r  act  approved  June  13,  1902  . .  $17, 000. 00 
July  1,  1902,  balance  unexpended 17,000.00 

12,  Raritan  Bay^  Ntno  Je^rsey, — [This  work  was  in  the  charge  of 
Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31,  1902,  and 
in  the  charge  of  Lieut.  Col.  C.  W  .  Raymond,  Corps  of  Engineers, 
from  January  31  to  June  12, 1902.1  This  bay  is  a  large  body  of  water 
lying  between  the  southern  end  of  Staten  Island  and  the  New  Jersey 
snore.  Its  greatest  width  north  and  south  is  about  5  miles,  and  its 
greatest  length  east  and  west  is  about  7  miles.  The  Raritan  River 
empties  into  it  at  it«  west  end  betw^een  Perth  Amboy  and  South 
Amboy;  and  the  Arthur  Kill,  or  Staten  Island  Sound,  extends  north- 
ward, connecting  it  w4th  Newark  Bay. 

This  bay  had  naturallv  a  fairly  straight  channel,  11  feet  deep,  to  South 
Amboy.  The  line  of  the  deepest  water,  however,  followed  the  Staten 
Island  shore  from  Perth  Amboy  to  Seguine  Point,  where  it  was  sepa- 
rated from  deep  water  in  the  eastern  part  of  the  bay  by  a  shoal  1.5  miles 
broad  wnth  a  minimum  depth  of  14.5  feet. 

The  existing  project,  approved  March  3,  1881,  amended  September 
19,  1890,  and  June  3,  1896,  proposes  to  dredge  channels  300  feet  wide 
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and  21  feet  deep,  from  See uine  Point  to  deep  water  in  the  bay ;  through 
two  shoals  opposite  Wards  Pointy  and  from  South  Amboy  to  deep  water 
near  Great  Beds  light.     The  estimated  cost  of  the  work  was  $507,875. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1902,  was  $^1,570,  of  which  $297,314.45  was  used  in 
carrying  out  the  project  and  $144,255.55  for  maintenance.  The  latter 
sum  must  now  be  added  to  the  estimate  for  completion  of  project. 

No  work  was  done  during  the  past  fiscal  year. 

The  maximum  draft  that  coula  be  carried,  June  30,  1902,  through 
the  Wards  Point  channel  was  19.5  feet,  and  through  the  Seguine 
Point  and  South  Amboy  channels  21  feet,  all  at  mean  low  water. 
Mean  range  of  tides,  5  feet. 

The  conMnerce  of  the  bay  is  mainly  in  coal,  brick,  manufactures, 
and  general  merchandise,  and  amounted  in  1898  to  5,552,474  tons;  in 
1899  to  6,507,402  tons;  in  1900  to  6,537,977  tons,  and  in  1901  to 
4,722,048  tons. 

For  details  of  this  improvement  see  Annual  Report  of  the  Chief  of 
Engineers  for  1896,  pages  787-789. 

No  map  has  been  printed  to  accompany  annual  reports. 

July  1,  1901,  balance  unexpended $930.00 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     45, 000. 00 

July  1,  1902,  balance  unexpende<l 45, 930. 00 

(See  Appendix  H  16.) 

13,  Keymrt  Harbor.  Mataican  Creek^  Raritan^  Smithy  ami  Elizaheth 
rivers^  ana  Shoal  Harbor  atid  Compton  Creek,,  Neu)  Jersey , — {a)  Key  port 
Harbor, — [This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps 
of  Engineers,  to  January  31, 1902,  anain  the  charge  of  Lieut.  Col.  C.  \v . 
Raymond,  Corps  of  Engineers,  from  Januaiy  31  to  June  12,  1902.] 
This  harbor  consists  of  a  bay  about  1  mile  broad  on  the  south  shore  of 
Baritan  Bay. 

There  was  no  distinct  natural  channel  in  the  harbor,  the  available 
depth  to  the  wharves  being  less  than  4  feet  at  mean  low  water.  A  6- 
foot  channel  had  been  dredged  at  private  expense  before  the  United 
States  assumed  charge  of  the  improvement,  but  it  had  shoaled  again 
to  5  feet. 

The  existing  project,  approved  August  2, 1882,  contemplates  dredg- 
ing an  8-foot  channel,  200  feet  wide,  from  Raritan  Bay  to  the  steam- 
boat dock  at  Keyport,  at  an  estimated  cost  of  $40,475. 

The  amount  expended  to  June  30,  1902,  was  $45,475,  of  which 
sum  $30,500  was  used  in  carrying  out  the  project,  and  $14,975  in 
maintenance. 

No  work  was  done  during  the  past  year,  there  being  no  available 
funds. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  to  the  Key- 
port  wharves  was  about  7  feet  at  mean  low  water.  Mean  range  of 
tides,  4.9  feet. 

The  commerce  of  this  harbor  is  mainly  in  farm  products,  fertilizers, 
coal,  lumber,  fish,  shellfish,  and  miscellaneous  freight,  and  amounted 
to  105,200  tons  in  1896,  to  109,200  tons  in  1897,  to  67,500  tons  in  1899, 
and  to  45,000  tons  in  1901. 
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Further  details  as  to  this  work  are  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1897,  page  1147.  No  sketch  of  this  work 
has  been  printed  in  annual  reports. 

(5)  Matawan  Cre^k. — [This  work  was  in  the  charge  of  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  to  January  31,  1902,  and  in  the  charge 
of  Lieut.  Col.  C.  W.  Raymond,  Coips  of  Engineers,  from  January  31 
to  June  12,  1902.]  This  creek  is  a  small  tidal  stream  in  the  eastern 
part  of  New  Jersey,  which  discharges  into  Raritan  Bay  at  Keyport 
Harbor.  It  is  navigable  up  to  the  bridge  of  the  New  York  and  Long 
Branch  Railroad,  aU)ut  IJ  miles  above  its  mouth. 

In  its  natural  condition  the  mouth  was  obstructed  by  a  mud  flat, 
through  which  a  narrow  and  crooked  3-foot  channel  exist<*d.  Above 
this  flat  there  was  a  -l-foot  channel  for  a  mile,  and  l>eyond  a  narrow 
3i-foot  channel  extending  nearly  up  to  the  head  of  navigation,  at 
Matawan. 

The  existing  project  for  improving  this  stream,  by  drexiging  a  4-foot 
channel  100  leet  wide  from  the  mouth  to  Winkson  Creek,  about  1 
mile,  and  thence  75  feet  wide  to  the  railroad  bridge  at  Matawan,  was 
approved  March  3,  1881.     The  cost  was  estimated  at  ^33,120. 

The  amount  expanded  to  June  30, 1902, was  $42,120,  of  which  $21,000 
was  used  in  carrying  out  the  project  and  $21,120  for  maintenance. 

No  work  was  done  during  tne  past  year  owing  to  the  lack  of  funds. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  4  feet 
at  mean  low  water.     Mean  range  of  tides,  4.9  feet. 

The  commerce  of  this  creek  is  in  brick,  fertilizers,  farm  produce, 
and  general  merchandise,  and  amounted  to  51,000  tons  in  1899  and  to 
60^0  tons  in  1901. 

Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1145.  No  sketch  of 
this  creek  has  been  printed  in  annual  reports. 

(r)  Raritan  River. — [This  work  was  in  the  charge  of  Col.  S.  M.  Mans- 
field, Corps  of  Engineers,  to  January'  31,  1902,  and  in  the  charge  of 
Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to 
June  12, 1902.]  This  river  is  a  moderate-sized  stream  flowing  through 
the  central  part  of  the  State  of  New  Jersey  and  emptying  into  Raritan 
Ba\'  at  Perth  Amboy.  It  is  navigable  to  New  Brunswick,  N.  J.,  a 
distance  of  12  miles,  where  it  is  the  eastern  terminus  of  the  Delaware 
and  Raritan  Canal. 

In  its  natural  state  the  channel  to  New  Brunswick  was  obstructed  by 
several  extensive  shoals,  on  which  the  depth  was  from  6^  to  8i  feet 
at  mean  low  water. 

The  project  for  improvement,  approved  June  IS,  1878,  provided  for 
a  channel  200  feet  wide  and  10  feet  deep,  from  the  mouth  to  the  Dela- 
ware and  Raritan  Canal  terminus  at  New  Brunswick,  to  be  obtained  bv 
dredging,  diking,  and  rock  excavation,  the  cost  being  estimated  at  that 
time  at  $2,093,662.  Recent  and  improved  methods  for  doing  such  work 
have  made  it  probable  that  this  estimate  will  not  exceed  ^1,035,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  vear  ending  June 
30,  1902,  was  $667,895,  of  which  $659,192.32  was  used  in  carrying  on 
the  work  and  $8,642.68  for  maintaining  that  already  done. 

No  work  was  done  during  the  past  year,  owing  to  a  lack  of  sufficient 
fundi}. 
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On  June  30,  1902,  the  maximum  draft  that  could  be  carried  to  the 
head  of  navigation  was  limited  by  gravel  shoals  below  the  rock  cut  to 
8  feet  at  mean  low  water.  No  shoaling  has  been  reported  since  that 
time.  Mean  range  of  tides:  At  mouth  of  river,  5.1  feet;  at  New  Bruns- 
wick, 5.5<>  feet. 

The  commerce  of  this  river  isprincipalh^  in  coal,  ores,  luml>er,  build- 
ing materials,  and  general  merchandise,  and  amounted  in  1897  to 
1,218,752  tons,  in  1898  to  1.255,972  tons,  in  1899  to  1,523,391  tons,  in 
1900  to  1,476,645  tons,  and  in  1901  to  1,266,950  tons. 

Details  as  to  this  improvement  mav  be  found  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1897,  page  1136,  and  for  1900,  page  1505. 
A  map  of  the  river  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1885,  page  760. 

(2)  South  River. — [This  work  was  in  the  charge  of  Col.  S.  M.  Mans- 
field, Corps  of  Engineers,  to  »Ianuarv  31,  1902,  and  in  the  charge  of 
Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to 
June  12,  1902.]  This  is  a  small  stream  in  the  central  part  of  New 
Jersey,  which  discharges  into  the  Raritan  River  about  8  miles  above 
\i%  mouth. 

A  private  canal  a]K)ut  three-quarters  of  a  mile  long  had  teen  dredged 
from  near  Washington,  on  the  South  River,  to  Sayreville,  on  the 
Raritan  River,  which  shortened  the  sailing  course  about  2  miles. 

The  depth  in  the  canal  was  about  3.5  feet,  and  in  the  river  about  2.5 
feet  as  far  as  Old  bridge,  at  the  head  of  navigation,  6.3  miles  above 
the  canal. 

The  first  project  for  this  improvement  was  adopted  March  3,  1871, 
and  provided  for  dredging  a  channel  6  feet  deep  at  mean  low  water 
up  to  the  Washington  \yharves,  at  an  estimated  cost  of  $13,653.  This 
was  completed  in  1874,  at  a  cost  of  $20,000. 

The  present  project,  approved  June  14,  1880,  provides  for  correct- 
ing the  canal  outlet  and  for  obtaining,  by  dredging  and  diking,  a  chan- 
nel 100  feet  wide  and  8  feet  deep  to  Washington,  1.5  miles  above  the 
mouth;  thence  6  feet  deep  to  IJissetts,  3.7  miles  above  the  mouth; 
thence  4  feet  deep  to  Oldbridge,  6.3  miles  above  the  mouth,  at  the 
head  of  navigation.  The  cost  was  estimated  at  $194,695,  but  was 
reduced  in  1892  to  $176,975. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1902,  was  $93,000,  of  which  $78,000  was 
used  for  carrying  on  the  work,  and  $15,000  for  maintenance. 

No  work  was  done  during  the  past  year. 

The  maximum  draft  that  coula  be  carried  to  South  River  on  June 
30,  1901,  was  8  feet,  and  to  the  railroad  bridge  above,  5  feet  at  mean 
low  water.  No  shoaling  has  been  reported  since  that  time.  Mean 
range  of  tides:  At  canal,  5.34  feet;  at  Oldbridge,  4.57  feet. 

Large  brick  yards  established  along  the  banks  of  this  river  give  it  a 
commercial  importance  out  of  proportion  to  its  size. 

The  commerce  is  principallv  in  brick,  clay,  coal,  and  general  mer- 
chandise, and  amounted  in  1897  to  308,563  tons,  in  1898  to  274,381 
tons,  in  1899  to  343,202  tons,  in  1900  to  414,288  tons,  and  in  1901  to 
328,186  tons. 

Details  as  to  this  improvement  may  be  found  in  Annual  Report  of 
the  Chief  of  Engineers  for  1900,  page  181. 
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Sketches  of  South  River  are  printed  in  Annual  Reports  of  the 
Chief  of  Engineers  for  1882,  page  078,  and  for  1885,  page  704. 

(e)  Elhabeth  River, — [This  work  was  in  the  charge  of  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and  in  the  charge 
of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  tfanuary  31 
to  June  12,  1902.]  This  is  a  small  stream  in  the  eastern  part  of  5lew 
Jersey,  which  discharges  into  the  Arthur  Kill  at  Fllizahethi)ort.  Its 
width  originally  varied  from  50  to  90  feet,  and  it  had  a  high-water 
depth  of  4  feet  at  the  head  of  navigation  at  Broad  street,  Elizabeth, 
2.02  miles  above  its  mouth. 

The  existing  project,  approved  March  3,  1879,  consists  in  dredging 
a  channel  00  leet  wide  and  7  feet  deep  at  mean  high  water,  at  an  esti- 
mated cost  of  $43,100. 

The  amount  expended  on  this  work  to  June  30,  1902,  was  $43,100, 
of  which  $27,000  was  used  for  carrying  out  the  project  and  $10,100 
for  maintenance. 

No  work  was  done  during  the  past  year  owing  to  lack  of  funds. 

The  maximum  draft  that  could  be  carried  to  Bridge  street,  Eliza- 
beth, on  June  30,  1901,  was  i  foot  at  mean  low  water,  and  it  is  thought 
that  that  depth  still  exists.  Mean  range  of  tides:  At  mouth,  4.7  feet; 
at  Bridge  street,  Elizabeth,  3.4  feet. 

The  commerce  of  this  river  is  in  coal,  building  materials,  and  mis- 
cellaneous freights.  It  amounted  to  21,050  tons  \\\  1895,  to  30,000  tons 
in  1890,  to  28,805  tons  in  1S97,  and  to  29,495  tons  in  1901. 

Details  in  reference  to  this  improvement  may  be  found  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1890,  page  778,  and  for  1897, 
pages  1134  and  1185.  No  map  of  Elizabeth  Kiver  has  been  printed  in 
the  annual  reports. 

(/)  Shoal  iTarhor  and  Comptmi  Cre^'Jc. — [This  work  was  in  the  charge 
of  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and  in 
the  charge  of  Lieut.  Col.  C  W.  Raymond,  Corps  of  Engineers,  from 
January  31  to  June  12,  1902.]  This  harbor  is  on  the  south  shore  of 
Raritan  Bay,  5  miles  from  Sandy  Hook.  Corapton  Creek  is  a  narrow 
stream  emptying  into  it.  The  natural  harbor  is  inside  the  mouth  of 
the  ('reek,  where  the  depth  is  from  3  to  (>  feet  at  mean  low  tide.  The 
creek  is  navigable  for  one-quarter  of  a  mile  above  its  mouth,  where  it 
is  crossed  by  a  highwav  bridge  without  a  draw% 

The  entrance  to  this  tarbor  was  originally  obstnicted  by  a  broad,  flat 
shoal,  on  which  there  was  a  depth  of  less  tfian  1  foot  at  uu^an  low  tide, 
the  distance  between  the  deep  water  in  the  creek  and  the  4-foot  depth 
in  the  bay  being  about  one-half  mile. 

The  existing  project,  approved  September  19,  1890,  proposes  a 
channel  4  feet  deep  connecting  Compton  Creek  with  Raritan  Ba} \  the 
width  to  be  150  feet  in  the  bay  and  75  feet  in  and  near  the  moutli  of 
the  creek,  the  channel  througli  Shoal  Harbor  to  be  protected  by  a  dike 
if  necessary.     The  estimated  cost  of  the  work  was  J?04,13o. 

The  amount  expended  to  June  30,  1902,  was  $24,000,  of  which  sum 
$17,000  was  applied  to  carrying  out  the  project  and  $7,000  for  main- 
tenance. 

No  work  was  done  during  the  past  year,  owing  to  lack  of  funds. 

The  maximum  draft  that  could  be  carried  rlune  3(»,  1901,  in  the 
channel  through  Shoal  Harbor  and  Compton  Creek  was  3  feet  at  mean 
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low  water.     No  shoaling  has  been  reported  since  that  date.     Mean 
range  of  tides,  4.5  feet. 

The  commerce  of  this  locality,  in  farm  and  fish  products,  fertilizers, 
and  general  merchandise,  amounted  to  184,000  tons  in  1897,  to  194,500* 
tons  in  1898,  to  226,000  tons  in  1899,  to  179,500  tons  in  1900,  and  to 
180,000  tons  in  1901. 

Further  details  as  to  this  improvement  maybe  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1150.  No  sketch  of 
this  work  has  been  printed  in  annual  reports. 

July  1, 1901,  Imlance  unexpended $3, 550. 00 

Amount  appropriate<l  by  river  and  harbor  act  ai)proved  June  13, 1902  . .     43, 000. 00 

46,550.00 
June  30, 1902,  amount  expended  during  fiscal  year 195. 00 

July  1,  1902,  balance  unexpended 46, 355. 00 

(See  Appendixes  H  17-22.) 

H.  Shreicahury  River ^  New  Jersey. — [This  work  was  in  the  charge 
of  (Jol.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and 
in  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from 
January  31  to  June  12,  1902.]  This  river  is  a  large  tidal  basin  in  the 
eastern  part  of  Mew  Jersey,  and  consists  of  two  ba^s,  each  having  an 
area  of  about  3  square  miles,  and  known,  respectively,  as  the  North 
Branch,  or  Navesink  River,  and  the  South  Branch.  A  channel  called 
the  main  stem,  unites  the  two  branches  at  their  eastern  ends  and 
extends  northwardly  to  the  southeast  end  of  Sandy  Hook  Bay. 

Before  any  improvement  was  begun  by  the  United  States  the  avail- 
able depth  to  Oceanic,  on  the  North  Branch,  5  miles  above  the  mouth, 
was  3.5  feet;  to  Branchpoint,  on  the  South  Branch,  9  miles  above  the 
mouth,  it  was  2.5  feet. 

By  act  of  Congress  of  August  30,  1852,  $1,500  was  appropriated  for, 
and  expended  upon,  a  survey  to  ascertain  the  extent  of  a  break  through 
the  beach  between  the  Shrewsbury  River  and  the  ocean,  but  no  work 
of  improvement  was  begun. 

First  project:  By  act  of  Congress  of  July  11,  1870,  a  survey  of  the 
river  was  ordered.  The  report  on  this  survey,  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1871,  page  702,  described  a  bar 
across  the  river  nearly  opposite  the  NavesinK  lights,  and  four  smaller 
bars  above,  and  recommended  deepening  them  by  dredging,  at  an  esti- 
mated cost  of  $14,000.  The  work  was  completed  under  appropria- 
tions amounting  to  $19,000,  made  in  1871  and  1873,  and  a  new  ^loal 
near  Lower  Rocky  Point  was  also  dredged.  The  dredged  channels  did 
not  lon^  maintain  the  improved  depth  (6  feet  at  low  tide). 

Existing  project  with  modifications:  The  river  and  harbor  act  of 
1875  provided  for  a  survey  of  the  "North  and  South  branches  of  the 
Shrewsbury  River,  New  flersey."  The  report  on  this  survey,  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1876,  page  278^  pro- 
posed dredging  at  Upper  and  Lower  Rocky  Point,  and  a  training  dike  at 
the  entrance  to  the  North  Branch,  at  a  total  estimated  cost  of  ^18,000. 
This  sum  was  appropriated  by  the  river  and  harbor  act  of  1878,  but 
before  beginning  the  work  it  was  decided  to  make  a  new  and  more 
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detailed  survey  of  the  river.  This  survey  was  made  in  1878,  and  the 
report  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1879,  page  405,  presented  a  plan  tor  improving  both  bmnches  of  the 
river  and  main  stem  to  obtain  a  channel  of  6  leet  depth  at  mean  low 
water,  with  a  width  of  300  feet  in  the  main  stem  and  of  150  feet  in 
each  of  the  bi-anches,  by  dredging  and  constructing  pile  dikes  or  train- 
ing walls.  At  this  time  the  available  depth  in  the  main  stem  was  found 
to  be  5.4  feet  at  mean  low  water,  in  the  North  Branch  3.5  feet,  and  in 
the  South  Branch,  at  the  entrance,  2.6  feet,  practically  suspending  all 
navigation  in  the  latter  channel.  The  plan  was  referred  to  a  Board 
of  Engineers,  and  with  slight  modifications  was  approved  by  it  Feb- 
ruary 12,  1879.  It  provided  for  the  construction  of  7  pile  dikes  and 
for  dredging  at  seven  diflferent  shoal  points,  at  a  total  estimated  cost  of 
$142,086.  This  project  was  adopted  March  3,  1879,  when  an  appro- 
priation of  $10,000  was  made  for  beginning  work.  No  essential  mod- 
ification of  this  project  has  since  been  made.  Such  slight  changes  in 
the  positions  and  lengths  of  the  dikes  have  been  adopted  as  experience 
during  the  progress  of  the  work  showed  to  l>e  expedient,  and  many  of 
the*  shoals  have  required  redredging  to  maintain  tne  proposed  depth  of 
6  feet.  Owing  to  these  conditions  and  to  the  cost  of  dredging  oeing 
generally  greater  than  originally  estimated,  it  was  found  nece^^sary  in 
1881,  1883,  and  1887  to  add  to  the  estimate  for  the  completion  of  the 
whole  work.  The  present  project  for  improvement  is  the  project  of 
1879  with  the  modincations  indicated  above,  and  proposes  to  secure  a 
channel  of  6  feet  depth  at  meun  low  water,  with  width  of  300  feet  up 
to  the  junction  of  the  North  and  South  branches,  and  with  a  width  of 
150  feet  in  those  branches,  by  means  of  dredging  and  diking,  at  an  esti- 
mated cost  (including  appropriation  of  1878  applied  to  this  project) 
of  *234,062. 

The  sum  expended  under  the  existing  project  at  the  close  of  the 
fiscal  year  ending  June  30,  1902,  was  $254,000,  of  which  $168,500  was 
for  carrying  out  the  project  and  $85,500  for  maintenance. 

With  these  expenditures  9  dikes  have  been  built,  and  6-foot  channels, 
having  widths  of  from  60  to  200  feet,  have  been  dredged  through  the 
shoals  in  the  main  stem  and  branches;  a  temporary  channel  was  also 
dredged  west  of  Island  Beach,  in  order  to  restore  navigation  for  the 
season  of  1897.  These  channels,  not  being  permanent,  hav^e  necessi- 
tated redredging  at  various  localities  more  than  once. 

The  expenditure  during  the  past  fiscal  year  was  for  maintenance, 
and  was  applied  to  restoring  the  channel  in  the  main  stem  east  of  Island 
Beach. 

The  maximum  draft  that  could  be  carried  June  30, 1902,  in  the  main 
stem  of  the  river  was  2  feet,  in  the  North  Branch  5i  feet,  and  in  the 
South  Branch  4  feet,  at  mean  low  water.  Mean  range  of  tides:  Outer 
bar,  5  feet;  Highland  bridge,  3  feet;  Seabright  bridge,  1.3  feet. 

The  commerce  of  this  river,  mainly  in  coal,  farm  produce,  fertilizers, 
and  general  merchandise,  amounted  in  1898  to  1,003,000  tons,  in  1899 
to  906,000  tons,  in  1900  to  804,000  tons,  and  in  1901  to  488,000  tons. 
The  pasvsenger  traffic  is  important,  the  number  of  people  carried  in 
1901  being  209,204. 

Further  details  in  reference  to  this  work  may  be  found  in  Annual 
Reports  of  the  Chief  of  Engineers  for  1896,  page  797,  and  for  1900, 
page  185. 
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Sketches  of  Shrewsbury  River  are  printed  in  the  Annual  Reports  of 
the  Chief  of  Engineers  for  1879, 1881, 1882, 1887, 1890, 1891,  and  1893. 

Harbor  lines  were  established  in  the  Shrewsbury  River  in  the  vicinity 
of  Seabright  bv  the  Secretary  of  War  February  6,  1894,  and  at  the 
mouth  of  the  river,  along  the  west  shore  up  to  the  Highland  })ridge, 
March  9,  1892. 

July  1,  1901,  balance  unexpended $<),718.00 

Amount  appropriated  by  nver  and  harbor  act  approve*!  June  18,  11K)2  . .     75, 000. 00 

81,718.00 
June  30,  1902,  amount  expended  during  fiscal  year 6,  718. 00 

.July  1,  1902,  balance  unexpende<l 75, 000. 00 

(See  Appendix  H  23.) 

15,  ManoHquan  River ^  Neir  •  '(Tsey, — [This  worit  was  in  the  charge  of 
Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31,  1902,  and 
in  the  charge  of  Lieut.  Col.  C.  W .  Raymond,  Corps  of  Engineers, 
from  January  31  to  June  12,  1902.]  This  is  a  small  stream  in  the 
eastern  part  of  New  fFersey  which  empties  into  the  Atlantic  Ocean 
about  20  miles  south  of  Sandv  Hook. 

In  its  natural  condition  the  depth  of  the  river  for  several  miles 
above  its  mouth  varied  from  4  to  6  feet.  The  outlet,  however,  was 
obstructed  by  a  shifting  sand  bar  on  which  the  depth  did  not  exceed 
li  feet.  After  severe  storms  this  outlet  was  sometimes  entirely  closed, 
remaining  so  until  sufiicient  fresh  water  had  accumulated  in  the  river 
above  to  force  an  outlet  into  the  ocean. 

A  project  for  its  improvement,  adopted  by  the  river  and  harbor  act 
of  Alarch  3,  1879,  contemplated  obtaining  a  permanent  outlet  for  the 
river  nearly  at  right  angles  to  the  shore,  with  a  depth  of  6  feet  at 
mean  low  water,  also  dredging  a  channel  in  the  lower  river  to  the 
same  depth.  The  estimated  cost  was  $52,120.  Work  was  suspended 
in  1883,  after  three  appropriations,  amounting  to  $39,000,  had  been 
expended  on  the  improvement. 

The  existing  project,  approved  March  3,  1899,  which  is  a  modifica- 
tion of  the  original  project,  contemplates  obtaining  an  outlet  6  feet 
deep,  for  the  river,  and  also  in  deepening  the  channel  just  above  the 
mouth  to  the  same  depth,  at  an  additional  cost  of  $18,300  over  the 
amount  expended  ana  on  hand,  making  the  total  estimated  cost  of 
the  improvement  $59,300,  to  which  should  be  added  $1,075  expended 
for  maintenance. 

The  amount  expended  to  June  30,  1902,  was  $40,075,  of  which 
$39,000  was  used  for  carrying  out  the  project  and  $1,075  for  main- 
tenance. 

No  work  was  done  during  the  past  year. 

The  available  balance  will  be  held  until  another  appropriation  shall 
have  been  made,  with  the  expectation  that  better  prices  will  be 
obtained  for  a  greater  amount  of  work. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  about 
2  feet  at  mean  low  water.     Mean  range  of  tides,  2.4  feet. 

The  commerce  amounts  practically  to  nothing.  The  river  is  used 
principally  by  pleasure  craft  during  the  summer  season. 

Detailed  description  of  this  improvement  with  map  is  printed  in  the 
Annual  Report  oi  the  Chief  of  Engineers  for  1898,  page  1070. 
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Full  history  of  the  work  and  map  are  printed  in  the  Annual  Reports 
of  the  Chief  of  Engineers,  for  1880,  Part  I,  pages  547  to  556,  ana  for 
1882,  Part  I,  page  701. 

July  1,  1901,  balance  iinexpemled $5, 925. 00 

July  1,  1902,  balance  unexpended 5, 925. 00 

(See  Appendix  H  24.) 

16,  Delaware  Rii)ei\  Netr  Jcvney  and  Penn^ylranui, — [This  work 
was  in  the  charge  of  Lieut.  Col.  C.  W.  Riiyniond,  Corps  of  Engineers, 
to  October  1,  1001,  and  of  Col.  Jared  A.  Smith,  Coqxs  of  Fingineers, 
from  October  1, 1901,  to  June  2,  1902.]  Trenton,  the  head  of  natural 
navigation  on  the  Delaware  Kiver,  is  about  HO  miles  al)ove  the  upper 
end  of  the  port  of  Philadelphia.  In  its  original  condition  this  stretch 
of  river  was  obstructed  by  several  shoals.  Between  liordentown  and 
Trenton,  a  distance  of  about  5  miles,  a  narrow  and  circuitous  channel 
existed  which  carried  only  from  3  to  6  feet  at  mean  low  water.  At 
Kinkora  Bar,  alx)ut  9  miles  below  Trenton,  there  was  a  shoal  carrying 
7i  feet,  and  at  Fivemile  Bar,  opposite  the  upper  part  of  Philadelphia, 
a  shoal  crossed  the  Pennsylvania  channel,  carrying  only  3  to  4  feet  at 
mean  low  water;  there  was,  however,  a  deptH  of  13  feet  past  Five- 
mile  Bar  in  the  New  Jersey  channel  south  of  Petty  Island. 

Below  Philadelphia  the  river  in  its  original  condition  presented 
obstructions  at  Mifflin  Bar  which  reduced  the  depth  at  mean  low 
water  to  17  feet;  at  Schooner  Ledge  and  Cherry  Island  Flats,  to  18 
feet;  at  Bulkhead  Shoal  and  Baker  Shoal,  to  about  20  feet;  and  at 
Duck  Creek  Flats  to  about  20  feet. 

In  that  part  of  the  Delaware  River  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  reliev- 
ing commerce  from  the  obstructions  which  exist  in  the  upper  9  miles 
of  the  river,  and  toward  deepening  the  channel  across  Kinkora  Bar. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadel- 

Ehia  and  the  bay  were  confined  to  dredcring,  except  at  Schooner 
•edge,  where  solid  rock  was  removed.  The  work  was  done  under 
appropriations  for  special  localities,  and  also  under  geneml  appropria- 
tions for  the  Delaware  River  below  Bridesburg. 

A  Board  of  Engineers  convened  by  direction  of  the  Secretary  of 
War  for  the  purpose  of  considering  the  subject  of  the  permanent 
improvement  of  Delaware  River  and  Ba\',  recommended,  under  date 
of  January  23, 1885,  the  formation  of  a  ship  channel  from  a  point 
opposite  Philadelphia  and  about  midway  between  the  American  Ship- 
building Company's  yard  and  the  Gas  Trust  wharf  to  deep  water  m 
Delaware  Bay,  having  a  least  width  of  600  feet  and  a  depth  of  26  feet 
at  mean  low  water.  The  formation  of  such  a  channel  was  to  be 
obtained,  except  at  Schooner  Ledge,  where  rock  would  have  to  be 
removed,  by  regulating  the  tidal  flow  by  means  of  dikes,  with  recourse 
to  dredging  where  necessary  as  an  aid  to  such  contnicting  and  regu- 
lating works. 

The  estimated  cost  of  obtaining  a  channel  of  the  above  dimensions 
was  about  $2,425,000,  which  covered  the  estimated  cost  of  the  perma- 
nent improvement  of  the  Delaware  River  between  the  upper  part  of 
Philadelphia  and  deep  water  in  the  bay.  The  annual  cost  of  main- 
tenance was  estimated  at  10  per  cent  of  the  original  cost  for  dredging 
and  1  per  cent  of  the  original  cost  for  dikes.  This  estimate  of  cost  did 
not  include  the  improvement  of  Philadelphia  Harbor,  which  was  a 
separate  project. 
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In  the  river  and  harbor  act  approved  March  3,  1899,  Congress 
adopted  a  new  project  for  the  improvement  of  the  river,  providing 
for  the  formation  of  a  channel  600  feet  wide  and  30  feet  deep  from 
Christian  street,  Philadelphia,  to  deep  water  in  Delaware  Bay,  at  an 
estimated  cost  of  $5,810,000.  This  project  superseded  the  project  of 
1885,  which  provided  for  a  depth  or  26  feet  at  mean  low  water.  At 
the  time  of  adoption  of  the  new  project  the  26-foot  channel,  with 
widths  varying  from  200  to  600  feet,  had  been  formed  from  the  upper 

!)ait  of  Philadelphia  Harbor  to  the  bay,  except  at  the  following-named 
ocalities:  Tinicum  Island  Shoal,  depth  from  23.6  feet  to  26  feet  over 
a  distance  of  about  4,200  feet;  above  Schooner  Ledge,  depth  from  24 
feet  to  26  feet  over  a  distance  of  about  4,800  feet;  from  below  Marcus- 
hook  to  Bellevue,  depth  from  23  to  26  feet  over  a  distance  of  about 
13,500  feet.  These  distances  are  measured  on  the  range  lines.  The 
distances,  measured  between  the  26-foot  curves  on  the  lines  of  deepest 
water,  were  much  shorter. 

At  the  same  time  there  was  between  Trenton  and  Philadelphia  a 
channel  6  feet  deep  at  mean  low  water  through  Perriwig  Bar,  a  depth 
of  7  feet  in  the  eastern  channel  at  Bordentown,  a  channel  8i  feet  deep 
through  Kinkora  Bar,  and  a  channel  26  feet  deep  over  the  whole  widtn 
through  Five-mile  Bar. 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
River  from  1836  to  June  30,  1902,  under  appropriations  for  special 
localities  and  the  general  river,  was  $3,296,534.05,  of  which  $124,496.75 
was  expended  on  the  part  of  the  river  between  Trenton  and  Philadel- 
phia. 

The  total  amount  expended  on  the  26-foot  project,  from  its  adoption 
in  1885  until  it  was  superseded  by  the  30-foot  project  in  1899,  was 
$1,598,621.51,  of  which  about  $200,000  is  estimated  to  have  been 
applied  to  maintenance. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1902,  the  sum  of 
$328,852.22  was  expended  on  tne  work  of  existing  project  in  surveys, 
in  completing  the  work  of  rock  removal  opposite  Petty  Island,  in 
continuing  operations  at  Baker  Shoals  for  the  formation  of  a  30-foot 
channel,  and  in  the  construction  of  a  bulkhead  for  the  reception  of 
dredged  material.  None  of  this  amount  was  applied  to  maintenance 
of  improvement. 

The  changes  during  the  past  fiscal  year  are  summarized  as  follows: 

The  rock  opposite  Petty  Island  has  been  entirely  removed  to  a  plane 
of  26  feet  below  mean  low  water. 

At  Baker  Shoal  the  work  of  bulkhead  construction  has  resulted  in 
the  completion  of  about  11,697  linear  feet  of  the  structure.  The  work 
of  dredging  under  the  30-foot  project  has  resulted  in  the  formation  of 
a  channel  30  feet  deep  at  mean  low  water,  about  20,500  feet  long,  and 
with  an  average  width  of  400  feet  through  the  upper  part  of  Baker 
Shoal 

The  greatest  draft  of  water  that  could  be  carried  at  mean  low 
water  on  June  30,  1902,  over  the  shoalest  part  of  the  river  below 
Philadelphia  was  about  20.2  feet  at  Cherry  Island  Flats.  The  nature 
of  the  bottom  is  such,  however,  that  vessels  pass  over  it  without  diffi- 
culty.    The  mean  range  of  tide  is  5.35  feet. 

For  1890  the  total  foreign  freight  movement  of  the  Delaware  River 
was  estimated  at  2,923,994  tons  and  the  total  domestic  freight  move- 
ment at  8,433,276  tons;  total,  11,356,270  tons.    For  1901  the  total  foreign 
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freight  movement  was  estimated  at  4,462,628  tons  and  the  total 

domestic  freight  movement  at  19,627,896  tons;  total,  24,090,524  tons. 

The  additional  work  proposed  in  the  approved  project,  and  for  a 

5 art  of  which  funds  were  provided  by  the  river  and  harbor  act  of 
une  13,  1902,  is  necessary  to  make  tne  improvement  available  and 
will  largely  benefit  commerce. 

COMMERCIAL  STATISTICS. 

The  following  statement  concerning  the  foreign  commerce  of  the  Delaware  River 
for  the  years  ending  December  31,  lOOO  and  1901,  is  compiled  from  the  reports  of 
the  Board  of  Trade,  the  Commercial  Exchange,  and  the  Maritime  Exchange  of  the 
city  of  Philadelphia: 


Articles. 


IMPORTS. 


Chalk 

Drugs  and  chemicals 

Hemp,  jute,  flax,  and  their  fabrics 

Iron  ore 

Sugar 

Miscellaneous 


1900. 


T\m8. 

12,761 

92,135 

27,426 

511.958 

829,009 

2^3,266 


Total 1,316,554 


EXPORTS. 


Coal 

Qrain  and  flour 

Petroleum  and  products , 
Miscellaneous 


794,563 

1, 443, 508 

756, 134 

519, 321 


Total I    3,513,526 


1901. 


Tons, 

44,213 

89,678 

81,151 

832,651 

863,052 

418,304 


1,279,044 


687,274 
1,076,777 
1,041,866 

377,677 


3,183,584 


The  following  statement  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  River  for  the  years  ending  December  31, 1900  and  1901,  has  been  compiled 
from  returns  made  by  shippers,  consignees,  and  carriers: 


1900. 


Articles. 


Tons. 


ARRIVING. 


Chemicals 

Coal 

Lumber... 
Sand 


1         86,166 

I        639,840 

678,266 

912  440 

Miscellaneous". *.!!!".!!.*!!!!!!!!'.'.!!!!!.'!!!!]! !!!.1..!|  4,384i8i4 


Total 6,731,625 


DEPARTING. 


Chemicals 

Coal 

Fertilizers 

Iron,  manufactured 
Miscellaneous 


76,467 

8,025.877 

153,010 

106,870 

4,266,150 


Total 12.628,374 


Value. 


81,552.913 

2,116.301 

7,555.519 

711,719 

791.984.153 


1901. 
Tons.  Value. 


1,782,854 

27,801,651 

1,527.521 

4,829,835 

576,591,018 


82,563 

493, 761 

961.743 

1,100,601 

3,921,329 


92,363,603 

1,558.889 

12,661.662 

748.577 

561,459,801 


803,920,6a')       6,559,997  I  578.792.535 


84.334 

8,085,591 

101,723 

123.511 

4, 672, 940 


1.952.160 

36,988.151 

1,554,188 

4,896,443 

151,954,286 


612,532,879  ,  13,068.099     497,345,228 


The  apparent  large  decrease  in  the  value  of  the  miscellaneous  domestic  commerce 
for  the  vear  1901  as  compared  with  1900  is  due  chiefly  to  the  method  of  computation 
used.  In  1900  shippers  in  only  a  few  instances  furnished  valuer,  au<l  in  other  cases 
a  value  of  $350  per  ton  was  arbitrarily  assumed  for  miscellaneous  freight;  in  1901 
shippers  themselves  furnished  the  values.  The  amounts  shown  for  the  latter  year 
are  believed,  tb^^ore,  to  be  more  reliable  than  those  for  the  previous  year. 
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July  1,  1901,  balance  uiiexpende<l $441, 666. 43 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902.  600, 000. 00 

1,041,666.43 

June  30,  1902,  amount  expended  during  fiscal  year 134, 200. 48 

July  1,  1902,  balance  unexpended 907, 465. 95 

July  1,  1902,  outstanding  liabilities 130, 660.  78 

July  1,  1902,  balance  available 776,805.17 


July  1,  1902,  amount  covered  by  uncompleted  contracts 96, 000. 00 

I  Amount  (estimated)  required  for  completion  of  existing  project 4,  710, 000. 00 
Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June 
30,  1904,  in  atidition  to  the  balance  unexpended  Jul}^  1,  1902 800, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  H  25.) 

17.  Ir oil  pier  in  Delaware  Bav^  near  Lewes^  Del. — ^[This  work  was  in 
the  charge  of  Lieut.  Col.  C.  W.  Kaymond,  Corps  of  Engineers,  to  June 
12, 1902!]  The  original  project  for  this  work  proposed  the  construc- 
tion of  a  landing  pier  about  1,700  feet  in  length,  extending  from  the 
shore  south  of  the  breakwater  into  Delaware  &y  to  a  depth  of  22  feet 
at  mean  low  water,  the  pier  to  consist  of  a  substructure  of  wrought- 
iron  screw  piles,  surmounted  by  a  timber  superstructure.  The  work 
was  commenced  in  1871  and  completed,  except  as  to  superstructure, 
in  1880. 

The  work  done  to  June  30,  1890,  resulted  in  the  construction  of 
1,155  linear  feet  of  pier  21  feet  in  width,  and  546  linear  ieet  42  feet  in 
width,  or  a  total  length  of  1,701  feet.  The  depth  of  water  at  the 
outer  end  of  the  pierhead  was  about  21  feet  at  mean  low  water. 

Since  construction  the  pier  has  been  repaired  and  cared  for  by  the 
United  States. 

The  total  expenditure  to  June  30,  1902,  was  $385,389.40.  Of  this 
amount  $27,000  was  applied  to  the  maintenance  of  the  improvement. 

The  right  to  use  the  pier  for  railway  purposes,  granted  in  the  act  of 
July  15,  1870,  has  never  been  exercisea  and  doubtless  never  will  be, 
as  the  pier  has  not  sufficient  strength  to  support  the  weight  of  modern 
freight  engines.  It  is  therefore  impossible  to  obtain  any  assistance 
from  the  railroad  company  in  maintaining  and  repairing  the  structure. 

During  the  past  fiscal  year  no  work  has  been  in  progress. 

The  pier  is  of  great  use  for  the  purposes  of  the  Government  engi- 
neer, light-house,  and  quarantine  services.  It  is  of  very  great  value 
to  vessels  frequenting  the  breakwater  harbor  in  winter,  when  the  har- 
bor is  packea  with  floating  ice,  rendering  the  anchorage  dangerous. 
At  such  times  vessels  eagerly  seek  its  shelter  and  protection. 

It  is  proposed  to  hold  the  available  balance  of  $820.60  for  mainte- 
nance and  repairs  as  needed. 

The  mean  range  of  tide  at  the  pier  is  4.5  feet. 

July  1,  1901,  balance  unexpended $820.60 

July  1,  1902,  balance  unexpended 820.60 

(See  Appendix  H  26.) 
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18.  Ddmoare  hreahoater^  Delaware, — [This  work  was  in  the  charge 
of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  to  June  12, 1902.] 
The  final  report  of  the  local  oflScer  upon  this  work  was  submitted  June 
19, 1899,  ana  is  printed  in  the  Annual  Re|)ortof  the  Chief  of  Engineers 
for  1899,  page  1346. 

The  depths  in  the  protected  anchorage  vary  from  11^  to  18  feet  at 
mean  low  water,  ana  the  harbor  is  available  tor  vessels  drawing  up  to 
about  16  feet. 

The  amount  expended  on  this  work  up  to  June  30,  1902,  was 
$2,807,479.06.  No  portion  of  this  amount  has  been  applied  to  main- 
tenance. 

During  the  past  fiscal  year  a  survey  of  the  breakwater  harbor  was 
in  progress  as  a  part  of  a  survey  of  the  national  harbor  of  refuge. 
The  map  of  this  survey  has  not  yet  been  completed.  During  tne 
year  $9.93  was  spent  for  blue  prints  and  inspection. 

The  mean  mnge  of  tide  is  4.5  feet. 

The  Maritime  Exchange  of  Philadelphia  maintains  a  station  on  the 
breakwater,  and  through  cables  between  the  mainland  and  its  station 
is  in  communication  with  the  shipping  of  the  harbor.  Its  reports 
state  that  during  the  year  1901  1,615  vessels,  exclusive  of  tugs  and  fish- 
ing and  small  coasting  craft,  anchored  under  the  protection  of  the 
breakwater. 

It  is  propased  to  reserve  the  available  balance  of  $874.38  for  repairs 
to  the  breaKwater  and  for  surveys  and  examinations  of  the  work. 

July  1,  1901,  balance  unexpended $884. 57 

June  30,  1902,  amount  exj^ended  during  fiscal  year 9. 93 

Julv  1,  1902,  balance  unexpende<l 874. 64 

July  1,  1902,  outetanding  liabilities .26 

July  1,  1902,  balance  available 874. 38 

(Sec  Appendix  H  27.) 

19.  Harbor  of  refugt\  Delaware  Bay^  Delaware. — [This  work  was 
in  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  to 
June  12, 1902.]  The  project  for  the  construction  of  this  haroor,  which 
was  adopted  and  provided  for  on  the  continuous-contmct  system  in  the 
river  and  harbor  act  of  June  3,  1896,  includes  the  construction  of  a 
breakwater  on  the  line  of  least  depth  along  the  eastern  branch  of  the 
shoal  known  as  the  '* Shears"  and  the  construction  of  a  row  of  ice 
piers  across  the  upper  end  of  the  harbor  to  protect  it  from  ice  descend- 
ing the  bay,  at  a  total  cost  not  to  exceed  $4,665,000. 

The  act  provides  that  in  making  the  contracts  the  Secretary  of  War 
shall  not  obligate  the  Government  to  pay  in  an}^  one  fiscal  year,  begin- 
ning July  1,  1897,  more  than  25  per  cent  of  the  whole  amount  author- 
ized to  be  expended. 

No  expenditures  were  made  on  this  improvement  previous  to  June 
30,  1896. 

Up  to  the  close  of  the  fiscal  year  ending  Juno  30, 1902,  $2,090,765.82 
had  been  expended  in  the  construction  of  the  breakwater  and  ice  piers. 
No  part  of  tnis  amount  was  applied  to  the  maintenance  of  the  work. 

Tne  breakwater  was  completed  on  December  11, 1901. 

The  superstructure  of  the  breakwater  has  a  length  of  7,950  feet  and 
the  substructure  a  length  of  8,040  feet  measured  on  the  low-water  line. 
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A  project  for  the  construction  of  10  ice  PJers  was  submitted  on  April 
5,  1900,  and  approved  April  23,  IIXX).  This  work  was  commenced 
during  the  fiscal  year  ending  June  30,  1901,  and  is  still  in  progress. 
Up  to  June  30,  1902,  65,1G9  tons  of  stone  had  been  deposited  m  the 
ice  piers  under  this  project,  thereby  completing  the  substructures  of 
all  of  them  and  the  superstructures  of  three  of  them.  Under  date  of 
June  7,  1902,  a  project  was  submitted  for  the  construction  of  additional 
piers.     This  project  has  not  yet  been  approved. 

The  funds  on  hand  are  considered  sufficient  for  the  completion  of  the 
work  now  projected. 

The  great  value  of  this  harbor  to  commerce  is  due  to  its  location. 
It  is  about  equidistant  from  New  York,  Philadelphia,  and  the  capes  of 
Chesapeake  Bay  (the  ocean  entrances  to  the  ports  of  Baltimore,  Nor- 
folk, and  Newport  News),  and  is  therefore  an  especially  convenient 
point  of  ciiU  for  the  entire  commerce  of  the  North  Atlantic  coast.  It 
is  now  largely  used  by  vessels  awaiting  orders  to  ports  for  discharge 
or  loading.  During  the  year  ending  December  31, 1901, 1,615  vessels 
(not  including  small  craft)  called  at  this  haVbor. 

Bv  the  construction  of  the  breakwater  the  usefulness  of  this  anchor- 
age  has  been  greatly  increased,  not  onl}'  as  a  port  of  call,  but  also  as  a 
harbor  of  refuge.  Vessels  bound  from  northern  to  southern  or  from 
southern  to  northern  ports  are  able  to  go  to  sea  in  doubtful  weather 
with  the  assumnce  of  hnding  ample  protection  at  the  Delaware  capes 
if  overtaken  by  storm. 

Details  as  to  this  improvement  may  be  found  in  Annual  Report  of 
the  Chief  of  Engineers  for  1897,  page  1216.  A  map  is  printed  in 
House  Ex.  Doc.  No.  112,  Fifty-second  Congress,  first  session. 

The  mean  range  of  tide  is  4.5  feet. 

July  1,  1901,  balance  unexpended $438,420.91 

June  30,  1902,  amount  expended  during  fiscal  year 289, 852.  73 

July  1,  1902,  balance  unexpended 148,568.18 

July  1,  1902,  outstanding  liabilities 18,521.92 

July  1,  1902,  balance  available 130,046.26 

July  1,  1902,  amount  covered  by  uncompleted  contracts 20, 000. 00 

(See  Appendix  H  28.) 

W,  Memoving  axmhen  vessels  or  craft  obstructing  or  endangering 
navigation — (a)  Wreck  of  canal  hoot  John  Hevron, — ^This  wreck  was 
sunk  in  Arthur  Kill,  near  Sewaren,  N.  J.,  and  was  a  menace  to  navi- 
gation. It  was  reported  on  August  22,  and  its  removal  was  author- 
ized on  August  24.  The  wreck  was  wholly  removed  on  August  24, 
1901,  at  a  cost  of  $210. 

(i)  Unhuncn  vrreck  in  Newark  Bay. — This  wreck,  which  was  afloat 
in  the  channel  of  Newark  Bay,  was  reported  on  August  31,  and  was 
completely  removed  September  2,  at  a  cost  of  $210,  alfotmentof  which 
was  made  September  4,  1901. 

{c)  U7iknoiim  wreck  in  Raritan  Eiver^  near  New  Brunswick, — This 
wreck  was  carried  down  the  river  during  the  spring  freshets  and  sunk 
in  the  channel  a  short  distance  below  New  Brunswick,  and  was  a  seri- 
ous obstruction  to  navigation.  Report  was  made  on  March  31,  its 
approval  was  authorized  April  2,  and  the  wreck  was  removed  on  Apiil 
16,  1902,  at  a  cost  of  $383.60. 
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{d)  Wreck  of  coal  hanje  II,  L.  ColUir  in  tlie  Bronx  River ^  Neio 
York. — This  wreck  was  sunk  in  the  Bronx  River,  near  the  head  of 
navigation,  in  such  a  manner  as  almost  to  block  the  channel.  It  was 
reported  on  June  21,  estimate  for  its  removal  was  sulnnitted,  and  allot- 
ment made  by  the  Department  on  June  25, 11^02.  Its  removal  has  not 
yet  been  commenced. 

{fi)  The  foUowinff-named  wrecks  were  also  removed  during  the  past 
fiscal  year:  The  hydnui  lie  dredge  Potomac^  sunk  in  the  Delaware  Break- 
water Harbor;  the  three-masted  schooner  Lavlnla  CmnjfhelU  sunk  in 
Delaware  Bay;  the  canal  boat  //.  O,  Webster^  foundered  in  the  L'^pper 
Delaware  River,  at  a  point  a)K)ut  800  feet  above  the  mouth  of  Penny- 
pack  Creek,  and  500  feet  off  the  Pennsylvania  shore;  the  three-masted 
schooner  Llda  Fawlrr^  sunk  on  the  east  side  of  the  main  ship  channel 
in  Delaware  Bay  in  21  f(^et  of  water,  about  li  miles  alnjve  Fourteen 
Foot  Bank  light-house,  and  the  bow  compartment  of  the  canal  chunker 
Beaver^  sunk  in  the  Delaware  River  during  a  severe  storm,  alongside 
H.  Disston  &  Co.'s  bulkhead  at  Tacony. 

{/)  The  removal  of  the  wreck  of  the  schooner  Lottie  K,  Frmxd 
from  Delaware  Ba3%  under  a  contract  dated  February  18,  1897,  with 
Thomas  Poynter  and  Elijah  D.  Register,  of  Lewes,  Del.,  in  progress 
during  the  fis<*al  year  ending  June  30,  1897,  was  not  completed,  and 
the  annulment  of  the  contract  was  reconnnended  June  10,  1898,  and 
approved  June  18,  1898.     This  wreck  has  not  yet  been  removed. 

The  amount  expended  during  the  past  fiscal  year  upon  removal  of 
wrecks  is  $5,270.25. 

(See  Appendix  H  29.) 

IMPROVEMENT  OF  ICE  HARBOR  AT  MARCUSHOOK,  PA.,  AND  OF 
RIVERS  AND  HARBORS  IN  SOUTHERN  NEW  JERSEY  AND  IN  DEIJI- 
WARE;  INLAND  WATERWAY  FROM  CHINCOTEAGUE  BAY  TO  DEL- 
AWARE BAY,  VIRGINIA,  MARYLAND,  AND  DELAWARE. 

This  district  was  in  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps 
of  Engineers,  to  October  1,  1901,  and  of  Col.  Jared  A.  Smith,  Corps 
of  Engineers,  since  that  date,  th(».  officer  in  charge  having  under  his 
immeoiate  orders  Capt.  Spencer  Cosbv,  Corps  of  Engineers,  to  Sep- 
tember 4,  1901. 

i.  Ice  harlnrr  at  Marcushook^  Pa, — In  1785  the  C-ommon wealth  of 
Pennsylvania  built  two  wharves  upon  crib  piers  at  Marcushook  for 
the  convenience  of  conmierce.  In  1829  an  appropriation  was  made  by 
Congress  for  repairing  the  piers  and  improving  tlie  harbor. 

ect  was  adopted  for  a  harbor  in  the  Delaware  River 
s  against  moving  ice.     The  old  work  at  Marcushook 


In  1866  a  pro; 
to  protect  vesse 


was  utilized  as  far  jis  possible.  The  amount  expended  from  1866  to 
June  80,  1902,  was  ^212,284.28.  Since  1889  all  expenditures  have 
been  for  repairs  and  maintenance.  The  last  amount  appropriated  for 
the  work  was  $5,00o,  by  act  of  September  19, 1890. 

The  harbor  covers  an  area  of  12  acres,  of  which  about  one-half  has 
a  depth  of  12  to  18  feet  and  the  other  half  18  to  25  feet  at  mean  low 
water. 

The  protection  consists  of  the  old  landing  piers  and  seven  detached 
piers  having  superstructures  of  wooden  cribs  tilled  with  stone  and 
superstructures  faced  with  cut  stone. 

The  detached  piers  apjK^ar  to  be  in  good  condition.     The  landing 
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piers  are  in  bad  condition,  owing  to  deca}^  and  loss  of  material.     It  is 
now  proposed  to  repair  these  piers  at  an  estimated  cost  of  $1,500. 

The  available  balance  is  sufficient  to  serve  all  probable  necessities 
for  repairs  for  a  considerable  time. 

July  1,  1901,  Imlance  imexpende<l ^1,  715.  72 

July  1,  1902,  balance  ujiexpended 1,  715.  72 

July  1,  1902,  outstiinding  liabilities 1. 52 

July  1,  li)02,  balanw  available 1 ,714.  20 

(See  Appendix  II.) 

2.  liiuieocan  liirrr^  Kew  Jersey. — The  Rancocas  River  is  a  small 
tributary  of  the  Delaware  River,  its  mouth  bein^  about  11  miles  above 
the  Pennsylvania  Railroad  terminal  and  ferry  at  Camden,  N.  J. 

In  its  original  condition  the  minimum  depth  was  4^  feet  at  mean 
low  water  from  th(^  junction  of  the  forks  near  Centerton  to  its  mouth, 
a  distance  of  1\  miles.  Above  Centerton  the  depth  on  the  Mount 
Holly  Branch,  a  distiince  of  5^  miles,  was  generally  about  ^k  feet. 
From  the  forks  to  Moores  Landing  on  the  Lumberton  Bmnch,  a  dis- 
tani'c  of  3.6  miles,  the  low- water  aepth  over  shoal  places  was  3  feet. 
The  mean  range  of  tides  at  Centerton,  above  mean  low  water,  is  about 
5  feet. 

The  original  project  of  1881  proposed  the  formation,  by  a  dike  at 
Coates  Bar  and  dredging  elsewhere,  of  a  channel  from  150  to  200  feet 
wide  and  6  feet  deep  at  mean  low  water  from  the  mouth  to  Centeiix)n, 
and  thence  to  Mount  Holly  a  channel  5  feet  deep. 

Operations  under  this  project  were  carried  on  from  1881  to  1885. 
To  tne  close  of  the  fiscal  year  ending  June  30,  1895,  operations  had 
been  directed  to  the  formation  of  a  low-water  channel  100  feet  wide 
and  6  feet  deep  from  the  mouth  to  Centerton,  and  50  feet  wide  and  5 
feet  deep  for  a  distance  of  about  1}  miles  above  Centerton.  The 
amount  expended  on  this  project  was  $37,500.30. 

The  appropriation  of  $2,000  for  this  river,  made  in  the  act  of  June 
3, 1896,  was  required  by  the  act  to  be  expended  in  the  improvement  of 
the  Lumberton  Branch. 

During  the  fisciil  year  ending  June  30,  1898,  the  project  was  com- 
pleted by  dredging  through  the  shoals  at  Pattersons  Landing,  below 
raxsons  Landing,  and  partly  through  the  shoal  above  Paxsons  Land- 
ing, the  channel  naving  a  width  of  30  feet  and  a  mean  low-water  depth 
of  6  feet 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $2,000  for 
this  river,  to  be  expended  in  the  Lumberton  Branch. 

During  the  fiscal  year  ending  June  30,  1900,  the  project  for  the 
expenditure  of  this  appropriation,  which  was  approved  April  8,  1899, 
was  completed  by  dredging  a  channel  with  deptn  of  from  6  to  7  feet 
at  mean  low  water  and  a  width  of  30  feet  through  the  shoal  below 
Moores  Landing. 

The  total  expenditures  upon  this  project  to  June  30,  1902,  were 
*41,500.21. 

No  work  has  been  done  during  the  past  fiscal  year. 

The  expenditures  thus  far  do  not  indicate  that  any  permanent  bene- 
fits can  be  obtained  by  dredging.  The  minimum  low-water  depths 
June  30, 1902,  from  the  forks  to  the  mouth  of  the  river  did  not  exceed 
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4  feet.  On  the  LumDerton  Branch,  below  Moores  Landing,  the  mini- 
mum depth  was  3J  feet.  On  the  Mount  Holly  Branch  the  original 
conditions  have  not  been  perceptibly  improved. 

There  is  at  present  no  definite  project  for  the  improvement  of  the 
main  channel  or  its  forks. 

Most  of  the  articles  of  freight  received  and  shipped  are  such  as 
would  ordinarily  be  transported  on  very  light-draft  vessels  and  short 
distances  only.  The  reduction  of  freight  rates  to  result  from  an 
increase  of  depth  would  therefore  be  small  and  not  at  all  commensurate 
with  the  cost. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $3,000  for 
continuing  the  improvement  on  the  Lumberton  Branch.  The  average 
annual  re<?eipts  and  shipments  of  freight  reported  for  the  years  1890 
to  1894  were  237,928  tons,  and  for  the  years  1897  to  1901,  359,373 
tons.  In  1890  the  receipts  and  shipments  were  reported  to  be  171,300 
tons. 

July  1, 1901,  balance  unexpended «$399.  70 

Amount  appropriated  by  river  and  harbor  act  approved  ^une  13, 1902. . .    *  3, 000. 00 


July  1, 1902,  Imlance  unexpended 3, 399.  70 

(See  Appendix  I  2.) 

3.  Cooper  Creel',  New  Jemey, — This  creek  flows  in  a  northwesterly 
direction  in  Camden  County,  K  J.,  and  empties  into  the  Delaware  River 
at  Camden,  a  short  distance  above  Cooper  Point.  The  creek  is  navi- 
gable at  mean  high  water  for  a  distance  of  5  miles  from  its  mouth  for 
vessels  dmwing  11^  feet,  and  for  a  further  distance  of  4  miles  for  ves- 
sels drawing  5  feet.  The  mean  range  of  tides  at  the  mouth  is  6  feet. 
For  a  distance  of  1\  miles  from  the  mouth  the  width  of  the  stream 
averages  about  80  feet  at  low  water  and  about  120  feet  between  the 
banks,  and  the  channel  in  its  original  condition  had  a  depth  at  mean 
high  water  of  from  12  to  15  feet,  except  at  one  place  where  the  depth 
was  Oi  feet. 

The  project  for  this  improvement  was  adopted  in  the  river  and  har- 
bor act  of  June  3,  1896,  and  is  printed  in  tne  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  page  1102.  It  provides  for  the  fomiation 
by  dredging  of  a  channel  70  feet  wide  at  bottom  and  18  feet  deep  at 
mean  high  water  from  the  mouth  of  the  creek  to  Browning's  Chemical 
Works,  and  a  channel  of  the  same  dimensions  through  the  bar  just  out- 
side the  mouth,  in  all  a  distance  of  about  9,000  feet.  The  estimated 
cost,  including  contingencies,  is  $35,000. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $37,000  for 
completing  this  improvement,  of  which  $2,500,  or  so  much  thereof  as 
might  be  necessary,  was  to  be  expended  in  rebuilding  the  dike  on  the 
Government  reservation  in  the  Delaware  River  at  Woodbury  Creek. 

The  amount  expended  on  this  project  to  June  30, 1902,  was $28, 176. 10. 

The  dredging  resulted  in  the  formation  of  a  channel  extending  from 
the  mouth  to  the  Camden  Iron  Works,  7,500  feet  long,  50  to  70  feet 
wide,  except  at  the  bridges,  where  the  widths  are  30  feet,  and  18  feet 
deep  at  mean  high  water,  except  on  the  water  pipe  })elonging  to  the 
city  of  Camden,  where  the  hign-water  depths  are  14  to  15  feet. 

During  the  past  fiscal  year  no  work  was  done  upon  the  improvement. 

«  Pertains  to  Mount  Holly  Branch.  ^  For  Lumberton  Branch 
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The  channels  thus  far  dredged  appear  to  have  been  fairly  well 
maintained. 

The  city  of  Camden  has  a  water  main  crossing  Cooper  Creek  at  State 
street,  which  is  practically  at  the  mouth,  because  below  that  point  the 
adjacent  land  on  both  sides  is  swampy  andcov^ered  at  high  water.  This 
crossing  is  less  than  half  a  mile  from  the  contour  of  12  feet  depth  in 
the  Delaware  River.  The  low-water  depth  over  the  water  pipe  is  but 
9  feet,  which  necessarily  limits  the  draft  of  vessels  entering  and  leav- 
ing the  stream,  irrespective  of  improvements  to  a  greater  depth. 

It  is  proposed  to  complete  the  improvement  with  funds  now  avail- 
able as  soon  as  the  city  removes,  or  sufficiently  lowers,  the  water  pipe. 

The  commerce  of  Cooper  Creek  is  considerable,  and  consists  largely 
of  coal,  sand,  and  stone.  The  average  annual  receipts  and  shipments 
of  freight  during  years  from  1895  to  1901  were  308,250  tons.  For 
1901  the  receipts  and  shipments  are  reported  to  have  been  726,888  tons. 

July  1,  1901,  balance  unexpended $8,823.90 

July  1,  1902,  balance  unexpended 8, 823. 90 

(See  Appendix  13.) 

^.  Mantvxi  Creek.  New  Jersey, — The  Mantua  Creek  is  a  small  stream 
flowing  into  the  Delaware  River  at  a  point  about  10  miles  below  the 
terminal  and  ferry  of  the  Pennsylvania  Railroad  at  Camden,  N.  J. 

In  its  original  condition  it  was  navigable  at  high  water  for  a  distance 
of  one-half  mile  above  its  mouth  to  the  phosphate  works  of  the  I.  P. 
Thomas  &  Sons  Company  for  vessels  of  13  feet  draft;  thence  3^  miles 
farther  to  Paulsboro  for  vessels  drawing  9  feet;  thence  3i  miles  to 
Parkers  Landing  for  tugs  and  barges  drawing  6  feet,  this  being  the 
head  of  steam  navigation;  thence  4.1  miles  to  Mantua,  \\\  miles  above 
the  mouth,  small  boats  and  barges  of  3  to 4  feet  draft  passed  upon  the 
tide.  The  navigable  portion  is  generally  bordered  by  low  ground, 
protected  from  overflow  by  earthen  banks.  The  general  course  of  the 
stream  is  tortuous,  and  its  navigation  is  much  obstructed  by  bars, 
sharp  bends,  and  the  upper  portion  by  stumps  and  overhanging  trees. 
The  stream,  on  account  of  its  flat  watershed,  is  subject  to  only  mod- 
erate freshets,  which  seldom  exceed  2  to  3  feet  above  tide  water. 
The  range  of  tide  is  6  feet  at  the  mouth,  4.5  feet  at  Paulsboro,  3.4  feet 
at  Berkley,  and  2  feet  at  Mantua. 

The  low-water  width  near  the  mouth  averages  160  feet,  decreasing 
to  about  100  feet  at  Paulsboro.  Above  Paulsboro  the  width  decreases 
to  88  feet  at  Parkers  Landing  and  near  Mantua  to  50  feet. 

The  apj)roved  project  for  the  improvement,  which  was  adopted  by 
Congress  in  river  and  harbor  act  of  March  3,  1899,  contemplates  the 
dredging  of  a  channel  100  feet  wide  on  the  bottom  and  12  feet  deep 
from  the  Delaware  River  through  the  marsh  to  the  phosphate  works, 
a  distance  of  2,200  feet;  thence  80  feet  wide  on  the  bottom  and  8  feet 
deep  to  Paulsboro,  6,300  feet,  making  a  channel  nearly  direct  by  cut- 
ting off  three  bends;  thence  to  Parkers  Landing  near  Berkley,  3  miles, 
witn  one  cut-off  60  feet  wide  and  7  feet  deep;  and  the  dredging  of  a 
cut-off  350  feet  long,  50  feet  wide,  and  3  feet  deep,  9,000  feet  above 
Berkley;  also  the  removal  of  overhanging  trees  above  Berklev  and 
the  construction  of  jetties  on  both  sides  at  the  mouth  of  the  creek. 

The  estimated  cost  of  this  improvement  was  $145,030.  Such  land 
and  rights  as  were  considered  necessary  for  the  cut-offs  were  pur- 
chased in  September,  1900,  at  a  cost  of  ^,000. 
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Previous  to  June  30, 1902,  theamount  expended  on  this  improvement, 
including  land  purchased,  was  $27,872.34,  of  which  $24,808.34  was  on 
the  present  project. 

As  a  result  the  channel  between  the  phosphate  works  and  Paulsboro 
was  completed  as  planned,  with  three  cut-otfs.  Ijiitest  reports  indicate 
that  the  dredged  channels  have  been  fully  maintained. 

No  work  or  improvement  has  been  in  progi'ess  during  the  past  fiscal 
year.  The  small  amount  expended  was  for  maintenance  of  bank  of 
channel  at  the  lower  cut-off. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $35,000  for 
continuing  the  improvement.  It  is  proposed  to  expend  this  sum  in 
dredging  a  channel  from  the  Delaware  River  to  the  phosphate  works 
and  in  constructing  jetties  for  preservation  of  the  channel  at  the  mouth 
of  the  creek. 

Most  of  the  freight  carried  in  and  out  of  this  creek  is  of  a  kind  which 
would  generally  be  carried  upon  small  vessels  of  light  di*aft.  The 
total  of  freights  to  and  from  all  points  in  the  creek  in  1901  was 
202,703  tons. 

July  1,  1901,  balance  uiiexpende<l $162. 27 

Amount  appropriated  by  nver  and  har]x)r  act  appro ve<l  June  13, 1902. . .     35, 000. 00 

35, 152. 27 
June  30,  1902,  amount  expended  during  fiscal  year 24. 61 

July  1,  1902,  balance  unexpended 35, 127. 66 

(See  Appendix  14.) 

5.  Allmvay  Creek ^  New  Jersey. — This  is  a  small  tributary  of  the  Del- 
aware River,  flowing  westerly  in  the  southwestern  part  of  New  Jersey, 
its  mouth  being  about  50  miles  below  Camden,  N.  J. 

In  its  original  condition  Alloway  Creek  was  obstructed  between  its 
mouth  and  Quinton,  a  distance  of  about  10  miles,  by  shoal  areas  in  the 
upper  half  of  the  stream,  which  reduced  the  low-water  depths  to  from 
1.8  to  4  feet.  The  original  project  of  1889  proposed  the  dredging  of 
a  channel  6  feet  deep  at  mean  low  water  and  00  feet  wide  from  Quin- 
ton to  a  point  about  1,0(»  feet  above  Upper  Hancock  Bridge;  thence 
a  channel  of  the  same  depth  and  75  feet  wide  to  a  localit}-  known  as 
the  '•'Square,"  where  the  work  is  to  be  supplemented  by  a  dike.  At 
a  locality  known  as  the  ''Canal,"  in  addition  to  a  channel  of  the  last- 
named  dimensions,  the  width  of  the  stream  was  to  be  increased  to  about 
150  feet  between  the  low-water  lines.  The  project  was  modified  on 
December  10,  1896,  so  as  to  provide  for  a  clike  formed  by  a  single 
row  of  piles  above  Upper  Hancock  Bridge.  This  modification  does 
not  increase  the  original  estimated  cost  of  the  work,  which  is  ^25,000. 

The  total  expenditure  on  this  project  to  June  80,  1902,  including 
$1,200  for  maintenance  of  dredged  channels,  was  $ls,000. 

As  a  result,  channels  have  been  dredged  from  40  to  75  feet  wide  and 
6  feet  deep  through  shoal  places;  below  the  Square,  at  the  Square,  at 
"Smith  Keeves,'  at  and  near  the  Canal,  just  below  Upper  Hancock 
Bridge,  from  Upper  Hancock  Bridge  to  a  distance  of  1,400  feet,  above 
and  below  Robinsons  Landing,  Upper  and  Lower  Fowsers,  rpi)er  and 
Lower  Lamberts,  and  Quinton;  and  dikes  300  and  404  feet  in  length 
had  been  constructed  at  the  Square  and  above  Upper  Hancock  Bridge, 
respectively. 

No  work  of  improvement  was  done  in  the  past  fiscal  year. 
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The  maximum  draft  which  could  be  carried  over  the  shoals  at  low 
water  June  30,  1902,  was  3^  feet. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $3,000  for 
continuing  the  improvement. 

It  will  require  tne  expenditure  of  the  entire  amount  appropriated 
to  restore  and  maintain  channels  previously  dredged. 

The  shipments  from  this  creek  in  1901  were  reported  to  amount  to 
19,125  tons  and  the  receipts  44,500  tons.  The  shipments  consist  of 
canned  goods,  glassware,  produce,  timber,  etc.  The  receipts  are  arti- 
cles for  local  manufacturers  and  consumers.  To  what  extent  freight 
rates  have  been  reduced  by  the  improvements  can  not  be  definitely 
stated. 

Amount  appropriated  by  river  and  harbor  at!t  approved  June  13, 1902. . .    $3, 000. 00 

July  1,  1902,  balance  unexpended 3, 000. 00 

July  1,  1902,  outstanding  liabilities 4. 96 

July  1,  1902,  balance  available 2, 995. 05 

(See  Appendix  15.) 

6.  Gosheii  Creek^  Neic  Jersey, — This  is  a  very  small  creek  in  the 
southern  part  of  the  State;  it  flows  in  a  northwesterly  course  into  the 
Delaware  Bay  at  a  point  about  16  miles  north  of  Cape  May.  The 
navigable  portion  is  near  the  mouth,  where  it  is  subject  to  ebb  and 
flow  of  tides  from  the  bay. 

In  its  original  condition  Goshen  Creek  carried  a  low-water  depth 
of  from  2  to  4  feet,  with  a  least  low-water  width  of  20  feet  and  a 
high-water  width  of  36  feet  from  Goshen  to  a  point  about  4,000  feet 
below,  and  thence  to  the  mouth,  a  distance  of  al)out  2,500  feet,  a  low- 
water  depth  of  from  3  to  5  feet,  with  a  least  width  of  30  feet. 

The  project  for  its  improvement,  adopted  in  1891,  proposed  the 
deepening  and  widening  by  dredging  of  the  4,000  feet  of  the  creek 
below  Goshen  Landing  to  a  low- water  depth  of  3  feet  and  a  width  of 
30  feet;  the  formation  of  a  dredged  charmel  3  feet  deep  and  about  50 
feet  wide  through  the  bar  at  the  mouth  to  the  limit  of  the  sand 
beyond  the  low-water  line,  and  the  protection  of  the  channel  by  a 
sheet-pile  jetty. 

During  the  fiscal  year  ending  June  30,  1898,  an  estimate  for  the 
completion  of  the  project,  based  on  a  careful  survey  of  existing  con- 
ditions, was  made.  In  order  to  maintain  the  dredged  channel  it  was 
found  necessary  to  extend  the  dike  somewhat  farther  inshore  and 
dredge  through  the  bar  at  the  mouth  of  the  creek,  which  increased 
the  cost  of  the  project  from  $12,000,  as  originally  estimated,  to  $17,000. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $8,000  for 
the  completion  of  this  improvement.  During  the  fiiscal  year  ending 
June  30,  1899,  a  project  for  the  expenditure  of  this  sum  and  of  a  bal- 
ance remaining  rrom  a  previous  appropriation  was  submitted  and 
approved.  The  project  provides  for  dredging  a  channel  with  a  low- 
water  depth  of  3  feet  entirely  through  the  mouth  of  the  creek,  and  for 
repairing  and  extending  the  existing  dike  and  constructing  a  shore 
dike  on  the  upper  side  of  the  mouth  of  the  creek.  Work  under  this 
project  was  commenced  during  the  fiscal  year  ending  June  30,  1899, 
and  was  completed  in  the  year  ending  June  30,  1900,  leaving  an 
unexpended  balance  of  $841.72,  which  has  been  held  for  necessary 
exammations  and  repairs. 
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The  amount  expended  on  this  improvement  to  June  30,  1902,  was 
$16,159.78. 

No  work  of  improvement  was  done  in  the  past  fiscal  year. 
The  commerce  of  the  creek  is  very  small. 

July  1,  1901,  balance  unexpended $841.  72 

June  30,  1902,  amount  expended  during  fiscal  year 1. 50 

July  1,  1902,  balance  unexpended 840. 22 

(See  Appendix  16.) 

7.  Tuckertan  Oreek^  New  Jersey. — ^This  is  a  small  tidal  creek  flow- 
ing into  Little  Egg  Harbor  on  the  Atlantic  coast  northeast  of  Atlantic 
City.  A  preliminary  examination  and  survey  of  the  creek  were  made, 
and  a  report  recommending  its  improvement,  with  estimate  of  cost, 
was  submitted  to  Congress  and  printed  in  House  Doc.  No.  274,  Fifty- 
sixth  Congress,  first  session;  also  in  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  pages  1612-1615. 

The  present  low-water  depth  at  Tuckerton  is  15  inches,  which 
increases  gradually  to  4  feet  at  the  mouth  of  the  creek,  a  distance  of  2 
miles.  From  the  mouth  of  the  creek  across  the  flats  to  Gaunts  Point, 
three-fourths  of  a  mile,  the  low-water  depths  are  2  to  2^  feet.  The 
mean  tidal  range  is  2i  feet. 

It  is  proposed  to  dredge  a  channel  5  feet  deep  and  75  feet  wide 
from  the  upper  landing  to  the  lower  landing,  about  a  quarter  of  a  mile 
below,  and  tnence  a  depth  of  6  feet  to  Gaunts  Point,  and  to  construct 
a  dike  on  north  side  of  channel  opposite  Tuckerton  Cove. 

The  estimated  cost  of  the  improvement  is  161,880. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $12,000  for 
improving  Tuckerton  Creek,  in  accordance  with  the  project  contained 
in  the  aforementioned  document. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $12, 000. 00 
July  1,  1902,  balance  unex]:)ended 12, 000. 00 

(See  Appendix  I  7.) 

8.  Raccoon  Creeh^  Neko  Jersey. — This  creek  rises  in  Gloucester 
County,  flows  in  a  northwesterl}'  direction,  and  empties  into  the  Dela- 
ware feiver  at  a  point  nearly  opposite  Marcushook,  Pa.  A  preliminary 
examination  and  survey  of  Haccoon  Creek  was  made  in  1899,  and  a 
report,  with  estimate  of  cost  of  improvement,  was  submitted  to  the 
Secretary  of  War  under  date  of  December  IS,  1899,  and  printed  in 
House  Doc.  No.  231,  Fiftv -sixth  Congress,  first  session;  also  on  pages 
1590  to  1598,  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

It  is  navigable  at  high  water  for  a  distance  of  1|  miles  above  its 
mouth  to  Bridgeport  for  vessels  of  9  feet  draft;  thence  ■^^  miles  farther 
to  Springer's  wharf  for  vessels  drawing  7  feet,  and  thence  4f  miles  to 
Sweuesboro,  the  head  of  steam  navigation,  for  boats  and  l)arges  hav- 
ing a  draft  of  4  feet.  Above  Swedesboro  the  stream  is  narrow,  shoal, 
and  very  crooked. 

The  navigable  portion,  when  it  leaves  fast  land,  winds  through 
meadows  lying  2  or  3  feet  above  low  water,  which,  except  for  the  2 
miles  immediately  below  Swedesboro,  are  generally  protected  from 
overflow  by  revetted  earthen  banks. 

Navigation  is  much  obstructed  by  bars  and  a  few  sharp  bends. 
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The  average  of  tide  at  the  confluence  with  the  Delaware  River  is  6 
feet;  at  Bridgeport,  If  miles  above  the  mouth,  it  is  also  6  feet;  at 
Kirb^^s  Landmg,  3  miles  above  the  mouth,  5.8  feet;  at  Davenport's 
wharf,  4i  miles  from  the  mouth,  5.6  feet;  at  Leap's  wharf,  5i  miles 
from  the  mouth,  5.6  feet;  at  Adolph  Black's  wharf,  7f  miles  above  the 
mouth,  5.3  feet,  while  at  Swedesboro  it  is  4.9  feet,  though  at  the  latter 
place  it  is  considerably  influenced  b}'  winds  and  freshets. 

The  project  of  improvement  is  to  dredge  a  channel  7  feet  deep  at 
mean  low  water  and  75  feet  wide  to  Bridgeport,  If  miles  from  the 
mouth;  thence  60  feet  wide  to  Springer's  wharf,  5  miles  from  the 
mouth;  thence  5  feet  deep  and  40  feet  wide  to  head  of  navigation  at 
Swedesboro,  9f  miles  from  the  mouth. 

The  estimate  includes  dredging  371,400  cubic  yards  of  material,  at 
a  total  cost  of  $102,135. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $15,000 
for  improving  the  creek  in  accordance  with  the  report  contained  in 
the  aforementioned  document. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .  $15, 000. 00 
July  1,  1902,  balance  unexpended 15,000.00 

(See  Appendix  18.) 

9.  Wilmington  Harbor^  Delaware.  — ^The  harbor  of  Wilmington ,  Del. , 
is  in  the  Christiana  River,  and  includes  a  length  of  about  4  miles  above 
its  mouth  at  the  Delaware  Kiver.  It  also  includes  the  navigable  por- 
tion of  the  Brandywine  River,  which  flows  into  the  Christiana  River 
at  a  point  about  If  miles  above  its  mouth. 

Previous  to  1836,  when  the  first  appropriation  for  the  improvement 
of  the  Christiana  River  was  made,  the  low-water  depth  at  the  entrance 
to  this  stream  was  about  8i  feet.  The  minimum  depth  in  the  channel 
in  the  portion  of  the  river  below  Third  Street  Bridge,  Wilmington, 
was  8  feet.  This  depth  was  increased  in  1836  by  dredging  to  10  feet 
below  low  water. 

A  history  of  this  improvement  under  various  projects  is  given  on 
pages  246  to  249,  Annual  Report  of  the  Chief  of  Engineers  for  1901. 

Under  provisions  of  the  nver  and  harbor  act  of  June  3,  1896,  the 
latest  project  for  a  channel  of  21  feet  depth  from  the  mouth  to  the 
pulp  works,  a  distance  of  4  miles,  was  adopted. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $45,000, 
and  authorized  contracts  for  completing  the  project. 

The  total  expenditures  for  this  improvement  from  1836  to  June  30, 
1902,  were  $842,442.62. 

Of  this  amount  there  had  been  expended  since  1896  upon  the  project 
for  a  channel  21  feet  deep  $440,247.84. 

No  work  of  improvement  has  been  in  progress  during  the  past  fiscal 
year. 

June  30,  1902,  the  channel  depths  below  the  mouth  of  the  Brandy- 
wine  River  generally  ranged  from  15  feet  to  2#  feet,  with  a  few  isolated 
places  where  depths  were  21  feet  or  more.  At  the  pulp  works  the 
depths  were  10  to  12  feet,  and  thence  down  to  the  Brandywine  River 
mid-channel  depths  ranged  from  12  to  18  feet. 

The  rapid  shoaling  of  this  channel  indicates  that  the  project  depth 
of  21  feet  at  mean  low  water  can  not  be  maintained  under  present  con- 
ditions at  any  reasonable  cost. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $50,000,  with 
the  proviso  that  not  more  than  $25,000  of  the  amount  shall  be  expended 
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The  amount  expended  on  this  improvement  to  June  30,  1902,  was 
$16,159.78. 

No  work  of  improvement  was  done  in  the  past  fiscal  year. 
The  commerce  of  the  creek  is  very  small. 

July  1,  1901,  balance  unexpended $841.  72 

June  30,  1902,  amount  expended  during  iiscal  year 1. 50 

July  1,  1902,  balance  unexpended 840. 22 

(See  Appendix  I  6.) 

7.  Tuckertan  Creek^  New  Jersey. — ^This  is  a  small  tidal  creek  flow- 
ing into  Little  Egg  Harbor  on  the  Atlantic  coast  northeast  of  Atlantic 
City.  A  preliminary  examination  and  survey  of  the  creek  were  made, 
and  a  report  recommending  its  improvement,  with  estimate  of  cost, 
was  submitted  to  Congress  and  printed  in  House  Doc.  No.  274,  Fifty- 
sixth  Congress,  first  session;  also  in  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  pages  1612-1615. 

The  present  low-water  depth  at  Tuckerton  is  15  inches,  which 
increases  gradually  to  4  feet  at  the  mouth  of  the  creek,  a  distance  of  2 
miles.  From  the  mouth  of  the  creek  across  the  flats  to  Gaunts  Point, 
three-fourths  of  a  mile,  the  low-water  depths  are  2  to  2i  feet.  The 
mean  tidal  range  is  '2^  feet. 

It  is  proposed  to  dredge  a  channel  5  feet  deep  and  75  feet  wide 
from  the  upper  landing  to  the  lower  landing,  about  a  quarter  of  a  mile 
below,  and  tnence  a  depth  of  6  feet  to  Gaunts  Point,  and  to  construct 
a  dike  on  north  side  of  channel  opposite  Tuckerton  Cove. 

The  estimated  cost  of  the  improvement  is  $61,380. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $12,000  for 
improving  Tuckerton  Creek,  in  accordance  with  the  project  contained 
in  the  aforementioned  document. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $12, 000. 00 
July  1 ,  1 902,  balance  unexpendeti 12, 000. 00 

(See  Appendix  17.) 

8.  Raccoon  Creek^  New  Jersey. — This  creek  rises  in  Gloucester 
County,  flows  in  a  northwesterl}'  direction,  and  empties  into  the  Dela- 
ware River  at  a  point  nearly  opposite  Marcushook,  Pa.  A  preliminary 
examination  and  survey  of  Raccoon  Creek  was  made  in  1899,  and  a 
report,  with  estimate  of  cost  of  improvement,  was  submitted  to  the 
Secretary  of  War  under  date  of  December  18,  1899,  and  printed  in 
House  Doc.  No.  231,  Fifty -sixth  Congress,  first  session;  also  on  pages 
1590  to  1598,  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

It  is  navigable  at  high  water  for  a  distance  of  IJ  miles  above  its 
mouth  to  Bridgeport  for  vessels  of  9  feet  draft;  thence  8i  miles  farther 
to  Springer's  whart'  for  vessels  drawing  7  feet,  and  thence  4f  miles  to 
Swedesboro,  the  head  of  steam  navigation,  for  boats  and  barges  hav- 
ing a  draft  of  4  feet.  Above  Swedesboro  the  stream  is  narrow,  shoal, 
and  very  crooked. 

The  navigable  portion,  when  it  leaves  fast  land,  winds  through 
meadows  lying  2  or  3  feet  above  low  water,  which,  except  for  the  2 
miles  immediately  below  Swedesboro,  are  generally  protected  from 
overflow  by  revetted  earthen  banks. 

Navigation  is  much  obstructed  by  bars  and  a  few  sharp  bends. 


RIVER   AND   HARBOR   IMPROVEMENTS.  185 

The  average  of  tide  at  the  confluence  with  the  Debiware  River  is  6 
feet;  at  Bridgeport,  If  miJes  above  the  mouth,  it  is  also  6  feet;  at 
Kirbys  Landing,  3  miles  above  the  mouth,  5.8  foet;  at  Davenport's 
wharf,  4:i  miles  from  the  mouth,  5.6  feet;  at  leap's  wharf,  5f  miles 
from  the  mouth,  5.6  feet;  at  Adolph  Black's  wharf,  7f  miles  above  the 
mouth,  5.3  feet,  while  at  Swedesboro  it  is  4.1)  feet,  though  at  the  latter 
place  it  is  considerably  influenced  by  winds  and  freshets. 

The  project  of  improvement  is  to  dredge  a  channel  7  feet  deep  at 
mean  low  water  and  75  feet  wide  to  Bridgeport,  If  miles  from  the 
mouth;  thence  60  feet  wide  to  Springer's  wharf,  5  miles  from  the 
mouth;  thence  5  feet  deep  and  40  feet  wide  to  head  of  navigation  at 
Swedesboro,  9i  miles  from  the  mouth. 

The  estimate  includes  dredging  371,400  cubic  yards  of  material,  at 
a  total  cost  of  $102,135. 

The  river  and  harbor  act  of  June  13,  1002,  appropriated  $15,000 
for  improving  the  creek  in  accordance  with  the  report  contained  in 
the  aforementioned  document. 

Amount  appropriated  bv  river  and  harbor  act  approved  June  13,  1902. .  $15, 000. 00 
July  1,  1902,  balance  un'expended 15,000.00 

(See  Appendix  18.) 

9.  Wilmington  Harbor^  Delaware. — ^The  harbor  of  Wilmington,  Del. , 
is  in  the  Christiana  River,  and  includes  a  length  of  about  4  miles  above 
its  mouth  at  the  Delaware  Kiver.  It  also  includes  the  navigable  por- 
tion of  the  Brandywine  River,  which  flows  into  the  Christiana  River 
at  a  point  about  If  miles  above  its  mouth. 

Previous  to  1836,  when  the  first  appropriation  for  the  hnprovement 
of  the  Christiana  River  was  made,  the  low-water  depth  at  the  entrance 
to  this  stream  was  about  8^  feet.  The  minimmn  depth  in  the  channel 
in  the  portion  of  the  river  below  Third  Street  Bridge,  Wilmington, 
was  8  feet.  This  depth  was  increased  in  1836  by  dredging  to  10  feet 
below  low  water. 

A  history  of  this  improvement  under  various  projects  is  given  on 
pBg-es246to  249,  Annual  Report  of  the  Chief  of  Engineers  for  1901. 

Under  provisions  of  the  river  and  harbor  act  of  June  3,  1896,  the 
latest  project  for  a  channel  of  21  feet  depth  from  the  mouth  to  the 
palp  works,  a  distance  of  4  miles,  was  adopted. 

The  river  and  harbor  act  of  Alarch  3,  1899,  appropriated  $45,000, 
and  authorized  contracts  for  completing  the  project. 

The  total  expenditures  for  this  improvement  from  1836  to  June  30, 
1902,  were  $842,442.62. 

Of  this  amount  there  had  been  expended  since  1896  upon  the  project 
for  a  channel  21  feet  deep  $440,247.84. 

No  work  of  improvement  has  been  in  progress  during  the  past  fiscal 
year. 

June  30,  1902,  the  channel  depths  below  the  mouth  of  the  Brandy- 
wine  River  generally  ranged  from  15  feet  to  2#  feet,  with  a  few  isolated 
S laces  where  depths  were  21  feet  or  more.  At  the  pulp  works  the 
epths  were  10  to  12  feet,  and  thence  down  to  the  Brandywine  River 
mid-channel  depths  ranged  from  12  to  ]  8  feet. 

The  rapid  shoaling  of  this  channel  indicates  that  the  project  depth 
of  21  feet  at  mean  low  water  can  not  be  maintained  under  present  con- 
ditions at  any  reasonable  cost. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $50,000,  with 
the  proviso  that  not  more  than  $25,000  of  the  amount  shall  be  expended 
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until  arrangemeuts  have  been  made  by  the  city  of  Wilmington,  and 
approved  by  the  Secretary  of  War,  to  dispose  of  the  sewage  from  the 
city  *•'  in  such  manner  as  to  prevent  the  filling  of  the  channel  and  the 
largely  increased  cost  of  maintenance  caused  thereby." 

The  average  annual  receipts  and  shipments  of  freight  reported  for 
the  years  1895  to  1901  were  920,373  tons. 

July  1,  1901,  balance  unexpended $65,193.13 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .  50, 000. 00 
Taken  up  on  accountof  erroneous  payments 56.66 

115, 249.  79 
June  30,  1902,  amount  exi>ended  during  fiscal  year ^. 54, 595. 19 

July  1,  1902,  balance  unexpended 60,654.60 

July  1,  1902,  outstanding  liabilities 8,022.50 

July  1,1902,  balance  available 52,632.10 

(See  Appendix  19.) 

10,  Apj>oquinim,ink^  MurderJciM^  and  MispiUion  rwers^  Delaware. — 
{a)  Appoqumimtnk  River, — This  is  a  small  tidal  stream  flowing  east- 
wardly  into  the  Delaware  River  at  a  point  20  miles  south  of  Wilming- 
ton, Del.  The  approved  project  is  based  upon  the  results  of  a  survey 
made  in  1889,  when  the  mean  low-water  depth  at  the  mouth  of  the 
river  was  but  2  feet,  and  the  shoalest  depth  inside  was  4^  feet. 
The  most  serious  obstructions  to  navigation  were  the  many  bends  in 
the  lower  and  middle  sections. 

The  project  provides  for  a  channel  8  feet  deep  at  mean  low  water 
having  a  width  of  80  feet  from  the  bridge  at  Odessa  to  near  Town- 
send's  wharf,  a  distance  of  3i  miles,  and  thence  to  the  mouth  of  the 
river  a  width  of  100  feet,  a  distance  of  6  miles.  The  estimated  cost 
of  the  improvement  was  $39,963. 

The  amount  expended  upon  this  unprovement  to  June  30, 1902,  was 
$24,912.07. 

The  resulting  depth  over  the  shoalest  part  of  the  river  was  6^  feet. 
The  full  width  has  riot  been  obtained.  A  history  of  the  work  done  is 
given  on  page  351,  Annual  Report  of  the  Chief  of  Engineers  for  1901. 

No  worJk  was  done  on  the  improvement  in  the  past  fiscal  year. 

At  the  close  of  the  fiscal  year,  June  30,  1902,  the  low-water  depth 
over  the  bar  at  the  mouth  was  2i  feet,  and  thence  to  Odessa  it  prob- 
ably exceeds  7  feet  in  a  narrow  channel. 

The  average  annual  receipts  and  shipments  of  freight  reported  from 
1893  to  1901  were  23,432  tons.  In  1890,  in  which  year  the  project  was 
adopted,  the  receipts  and  shipments  reported  were  19,132  tons 

(5)  Murderhill  Itiver, — This  is  a  small  tidal  stream  flowing  north- 
eastwardly into  Delaware  Bay,  about  62  miles  south  of  Wilmington, 
Del.  Its  navigable  portion  is  about  9  miles  long.  At  the  time  of  the 
adoption  of  the  present  project  in  1892,  the  flats  opposite  the  mouth  of 
the  river  were  covered  to  a  depth  of  about  2  feet  at  low  water  for 
nearly  a  mile  from  shore.  The  average  width  of  the  river  was  90  feet, 
and  the  average  depth  6  feet;  average  tides,  4.6  feet. 

Under  the  provisions  of  the  river  and  harbor  act  of  July  13, 1892,  a 
projecit  was  adopted  with  a  view  to  obtaining  a  channel  7  feet  deep 
and  80  feet  wide  at  low  water  from  Frederica,  at  the  head  of  naviga- 
tion, to  the  mouth  of  the  river,  and  thence  160  feet  wide  arv^  \  l^^t 
deep  across  the  flats  to  the  deep  water  of  Delaware  Bay. 

Tne  estimated  cost  of  completing  the  project  was  $47,550. 
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The  amount  expended  upon  the  project  to  June  30,  li>02,  was 
$28,300.78.  The  sum  of  il,5(X)  from  tne  appropriation  of  August  18, 
181)4,  was  expended  in  removing  shoal  at  mouth  of  St.  Jones  liiver. 

No  work  was  done  during  the  past  liseal  year. 

At  the  end  of  the  fiscal  year  June  3(>,  li5o2,  the  channel  lU'ross  the 
flat8  had  nearly  disappeared,  a  slight  depression  only  being  found. 
The  low-water  depth  was  about  2  feet,  it  is  evident  that  a  channel 
can  not  be  maintained  across  the  flats  unless  it  })e  protectiid  by  jetties 
of  some  material  which  will  be  permanent. 

{c)  Mli^pilllfm  liirt-r. — This  is  a  small  tidal  stream  flowing  easterly 
into  Delaware  Bay  nearly  opposite  Cape  May  and  about  17  miles  north- 
west of  Capo  Ilenloi^n. 

It  is  navigable  for  more  than  14  miles.  The  mouth  of  the  river  is 
OTeatly  obstructed  by  very  wide  flats  over  which  vessels  can  enter  and 
demrt  only  at  high  water,  the  tidal  range  being  about  4.5  feet. 

The  river  from  Milford  to  the  mouth  was  imnroved  by  the  General 
Government  between  the  years  1879  and  1881>,  ana  5^17,000  was  expended 
in  making  a  channel  40  feet  wide  and  6  feet  deen  at  mean  low  water. 

The  present  project  for  the  improvement  at  tne  mouth  of  the  river 
provides  for  a  cut  across  the  flats  in  a  southeasterly  direction,  having 
a  width  of  150  feet  and  a  depth  of  6  feet  at  mean  low  water,  beginning 
opposite  the  light-house  ana  (»nding  in  de(»p  water  in  the  bay,  the  cut 
to  DO  prote<?tea  on  the  upper  or  north  side  b}'  a  bank  made  of  the  exca- 
vated material.     The  estimated  cost  wjis  JB24,O0O. 

The  amount  expended  to  June  30,  11H)2,  was  Sv42,3()0.37,  of  which 
$25,356.75  was  applied  on  the  i)roject  of  1891. 

No  work  of  improvement  was  carried  on  during  the  imst  fiscal  year. 

June  30,  ll>0!i,  there  was  very  little  trace  of  a  channel  across  the  bar, 
and  a  sand  point  at  the  mouth  of  the  river  had  gradually  extended  so 
as  to  nearly  close  the  channel.  Above  that  point  conditions  have 
remained  essentially  the  same. 

Under  the  provisions  of  the  emergency  river  and  harbor  act  of  thine 
6, 1900,  a  preliminary  examination  and  survey  of  this  stream  were  made 
from  the  6-foot  curve  in  Delaware  Bay  to  the  head  of  navigation  at 
Walnut  Street  Bridge,  Alilford,  a  distance  of  14.4  miles,  and  reix)ils 
thereon  are  printed  in  the  Annual  Report  of  the  Chief  of  Engineei*s 
for  1901,  page  1365. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  Jfl5,000  for 
maintenance  of  the  channels  of  the  Appoquinnnink,  Murderkill,  and 
Mispillion  rivers.  The  freight  carried  on  the  Appoquinimink  River 
is  reported  as  being  25,075  tons,  that  on  the  Murderkill  a  little  more 
than  one-half  that  amount,  and  that  on  the  Mispillion  River  four  and 
one-half  times  as  nuich. 

July  1,  1901,  balance  imexpnded $420.40 

Amount  appropriated  by  river  and  harbor  act  appro  veil  June  13,  1902. . .     15, 000. 00 

15, 420. 40 

June 30,  1902,  amount  expende<l  during  fiscal  year *:i()2 

Jane  30j  1902,  amount  returned  to  Trea.'^urv  to  credit  of  ap- 
propriation for  emergenciea  in  rivers  and  liarlwrs,  act  June 
6,  1900 27.  dS 

:m.:«) 

July  1,  1902,  balance  unexpended] 15,389.10 

(See  Appendixeij  1 1()-12.; 
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11.  Symma  River. — This  river  was  formerly  known  as  Duck  Creek; 
it  is  a  small  tidal  stream  flowing  easterly  into  the  Delaware  River  at  a 
point  about  26  miles  south  of  Wilmington,  Del.  The  navigable  por- 
tion of  the  river  was  originally  about  9  miles  long;  the  minimum  mean 
low-water  depth  over  shoal  places  was  2^  feet  in  the  river  and  4  feet 
at  the  bar  where  it  enters  the  Delaware  River.  The  mean  range  of 
the  tide  at  the  mouth  is  nearly  6  feet. 

In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  the  channel  across  the  bar  at  tne  mouth. 

By  direction  of  Congress  the  improvement  of  the  bar  was  commenced 
first,  and  during  the  following  four  years  three  appropriations,  aggre- 
gating $10,000,  were  expended  in  dredging  a  channel  100  feet  wide 
and  8  feet  deep  at  mean  low  water  across  the  oar.  The  dredged  channel 
soon  filled  up  again. 

A  new  project  was  adopted  in  1887  with  a  view  of  obtaining  a  chan- 
nel of  7-foot  depth  throughout,  with  a  width  of  60  feet  in  the  river  and 
100  feet  at  the  bar;  the  channel  over  the  bar  to  be  protected  by  a  stone 
jettj' .  The  estimated  cost  of  the  improvement  was  $90,698.40.  The 
first  appropriation  for  work  on  this  project  was  in  1888,  and  was  for 
dredging.  The  subsequent  appropriations  for  continuing  the  improve- 
ment have  also  been  applied  to  dredging. 

The  total  expenditures  to  June  30,  1902,  were $42,  747. 54 

Total  upon  project  of  1887 32,  747. 54 

The  dredging  originally  contemplated  had  been  completed,  except 
the  shoal  at  the  mouth  of  the  river. 

No  work  of  improvement  was  done  in  the  past  fiscal  year. 

Under  the  provisions  of  the  emergency  river  and  harbor  act  of  June 
6, 1900,  a  preliminary  examination  and  survey  were  made  with  a  view 
to  securing  2  crosscuts  to  shorten  the  distance  between  the  head  of 
navigation  on  this  river  and  Delaware  Bay.  The  re{>ort  on  the  survey 
is  printed  in  House  Doc.  No.  90,  Fifty-sixth  Congress,  second  ses- 
sion, and  on  pages  1363-64,  Annual  Repoil  of  the  Chief  of  Engi- 
neers for  1901.  It  recommends  the  construction  of  2  cut-offs  60  feet 
wide  and  7  feet  deep  at  mean  low  water — one  2,445  feet  long,  extend- 
ing from  the  turn  just  below  Limekiln  wharf  to  the  turn  just  above 
Mill  Creek;  the  otner  2,200  feet  long,  extending  from  below  Koth- 
wells  Landing  to  the  turn  between  Deep  Hole  and  Brick  Store  Landing. 
The  cost  of  work  was  estimated  at  $16,000. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $15,000  for 
improving  Smyrna  River  in  accordance  with  the  report  above  men- 
tioned, with  the  proviso  "  that  no  part  of  said  amount  snail  be  expended 
until  a  satisfactory  title  of  the  land  required  for  crosscuts  ana  other 

S)rtions  of  this  improvement  shall  be  obtained  without  expense  to  the 
overnment." 

The  freight  tonnage  for  1901  was  somewhat  less  than  in  1900,  but 
the  general  tendency  to  an  increase  during  ten  years  is  very  marked. 

July  1,  1901,  balance  unexpended 1252.46 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .     15, 000. 00 

July  1,  1902,  balance  unexpended 15,252.46 

(See  Appendix  1 13.) 

12.  hldnd  waterway  from  Chincoteagne  Bay.,  Virginia.,  to  Delaware 
Bay^  at  or  near  Lewes^  Dd. — ^The  original  project,  based  on  a  survey 
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made  in  1884,  contemplated  the  construction  of  a  (continuous  waterway 
70  feet  wide  and  0  feet  deep  at  mean  low  water  from  Chincoteaj^ue 
Inlet  at  the  southwesterly  end  of  Chincotea^ueBay,  Virginia,  to  Dela- 
ware Bay,  at  or  near  L(?wes,  Del.  The  entire  length  of  the  proposed 
channel  is  nearly  7o  mihjs,  of  which  about  57  miles  is  through  seveml 
shallow  interior  bays  sepanited  from  the  Atlantic  Ocean  by  narrow* 
strips  of  sandy  })each  and  soil;  the  remaining  KJ  miles  to  consist 
mainly  of  canals  to  l)e  fomied  l)y  dredging. 

The  estimated  cost  was  l?3r>0,(5()0. 

In  1892  the  line  of  location  was  slightly  modified  and  the  proposed 
dimensions  of  the  canal  were  reduced  from  a  width  of  70  feet  to  !iOfeet 
on  the  bottom.  The  estimated  cost  from  Kehoboth  Bay  to  Delaware 
Bay  was  reduced  to  ^;i41,224.  This,  however,  supposed  that  the  work 
would  be  done  in  about  two  years  in  one  large  contmct. 

A  cut  has  })een  made  4  miles  long.  20  feet  wide  at  bottom,  and  4  feet 
deep  below  the  mean  level  of  Assawaman  Bay  across  the  neck  of  land 
lying  between  Little  Assawaman  Bay  and  Whites  C^reek,  a  tri})utary 
of  Indian  River  Ba}',  and  three  temporary  wooden  bridges  built  over 
it.  A  cut  20  feet  wide  and  0  feet  d(M»p  below  datum  (mean  low  water 
of  Rehoboth  Bay)  has  been  made  from  that  depth  in  Rehoboth  Bay  to 
a  point  1,250  feet  south  of  the  Delaware,  Maryland  and  Virginia  Iljiil- 
road  crossing  at  Rehoboth,  a  distance  of  i*,0(M)  feet;  and  another  cut, 
in  continuation  of  this,  extending  to  the  railroad  reservation,  a  dis- 
tance of  1,125  feet,  has  been  made  to  a  depth  of  2  feet  below  mean 
low -water  level;  and  north  of  the  railrotid  crossing  a  cut  was  made  to 
a  point  1,000  feet  north  of  the  boundary  of  the  railroad  tmck.  Of  this 
latter  distance,  the  lower  800  feet  was  excavated  to  a  depth  of  \)i  feet 
and  the  remaining  200  feet  to  an  average  depth  of  15  feet  atove  datum, 
the  depth  of  cuttmg  in  the  iirst  averaging  approximately  17i  feet,  and 
in  the  latter  about  8  feet.  The  cut  between  Assawaman  Ba\^  and 
Whites  Creek  was  made  and  the  three  bridges  built  in  181)1.  The 
remainder  of  the  work  described  was  done  between  181»3  and  Febru- 
ary, 1896. 

The  amount  expended  on  the  project  to  June  30,  1902,  was 
$168,421.88,  no  })oiiion  of  this  amount  having  been  ajmlied  to  mainte 
nance,  and  the  condition  of  the  work  between  Ocean  View  and  Reho- 
both when  last  examined,  in  June,  1901,  was  as  follows:  The  cut  made 
between  Whites  Creek  and  the  head  of  Little  Assawaman  Bay  to  a  depth 
of  4  feet  had  shoaled  in  the  middle  portion,  the  depths  there  being 
about  2i  feet.  These  shoals  are  formed  where  the  sandy  side  slopes, 
bare  of  all  vegetation,  fall  in  considerably  during  heavy  niins.  The 
depths  in  the  cut  through  low  or  marsh  ground  had  maintained  them- 
selves very  well.  The  cut  made  to  a  depth  of  6  fet^t  from  Rehoboth 
Bay  along  Millers  Creek  toward  the  high  ground  i)ack  of  Rehoboth 
during  the  working  season  of  IS94  was  in  fair  condition  except  for  the 
closing  of  the  entrance  to  the  canal  bv  the  formation  of  a  bar  in  line 
with  the  bav  shore. 

The  river  and  harbor  act  of  flune  3,  1896,  appropriated  $25,000  for 
continuing  this  improvement,  to  be  used  between  Delaware  Bay  and 
Indian  River;  but  provided  that  no  |mrt  of  the  appropriation  should 
be  expended  till  the  right  of  way  should  be  secured  without  cost  to 
the  United  States.  The  right  of  wa}^  over  or  through  any  railroad  or 
county  bridge  was,  however,  not  su})jected  to  the  proviso,  but  might 
be  secured  by  condemnation  proceedings.     Previous  to  the  passage  of 
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this  act  deeds  to  the  land  covering  the  entire  right  of  way  had  been 
vested  in  the  United  States,  with  the  exception  of  that  portion  cross- 
ing the  Delaware,  Maryland  and  Virginia  Railroad  at  Rehoboth. 

In  January,  1899,  the  commissioners  of  Rehoboth  conveyed  to  the 
United  States  a  quitclaim  deed  to  whatever  title  that  corporation  had 
*to  the  land  at  the  railroad  crossing.  The  railroad,  however,  held  the 
right  of  way  by  a  franchise  from  the  State. 

In  May,  1899.  the  commissioners  for  condemnation  of  the  right  of 
wav  of  the  Delaware,  Maryland,  and  Virginia  Railroad  Company  at 
at  Rehoboth  awarded  the  sum  of  $37,343.58  to  the  railroad  company 
as  being  in  full  for  all  damages  to  them  and  for  the  erection  and  main- 
tenance of  a  bridge  across  the  waterway.  No  funds  have  thus  far  been 
made  available  for  the  payment  of  this  award.  No  action  has  there- 
fore been  taken  toward  the  construction  of  the  bridge  by  the  railroad 
company. 

The  proviso  restricting  the  expenditure  of  the  appropriation  of  June 
3, 1896,  having  been  construed  by  the  law  officers  of  the  Department  to 
apply  only  to  that  portion  of  the  right  of  way  secured  without  cost  to 
the  llnited  States,  the  unexpended  lunds  were  held  to  be  available  for 
work  under  the  existing  project,  and  in  April,  1902,  a  contract  was 
awarded  for  jetty  construction  and  dredging  to  restore  channel  depths. 
Work  under  the  contract  had  not  been  commenced  at  the  end  or  the 
fiscal  year. 

The  expenditures  of  the  past  fiscal  year  were  for  necessary  surveys, 
advertising,  etc.,  preliminary  to  commencing  work  under  contract. 

No  commerce  of  sufficient  amount  for  consideration  was  reported  for 
the  fiscal  year  ending  June  30,  1901. 

The  ultimate  cost  of  making  this  a  route  for  any  considerable  com- 
merce is  believed  to  be  greatly  in  excess  of  the  probable  benefits  in 
freight  rates. 

July  1,  1901,  balance  unexpended $26,044.94 

June  80,  1902,  amount  expended  during  fiscal  year 716. 82 

Jul V  1 ,  1902,  balance  unexpended 25, 328. 12 

July  1,  1902,  outstanding  liabilities 188. 06 

July  1,  1902,  balance  available 25, 140. 06 

July  1,  1902,  amount  covered  by  uncompleted  contracts 22, 500. 00 

(See  Appendix  I  14.) 

13,  Eenvoving  sunken  vessels  or  craft  ohstructing  or  endan^jerinq  nav- 
igation, — During  the  past  fiscal  year  wrecks  were  removed  as  follows: 
Canal  boat  !Zeas^  from  Smyrna  Kiver,  Delaware;  lighter  No.  33,  from 
Schuylkill  River,  Pennsylvania;  bow  box  of  hinged  barge  Saijjlotver^ 
from  Chester  Kiver,  Pennsylvania;  schooner  Melvina.,  from  Mahon 
River,  Delaware;  and  canal  boat  Peter  A.  Rogers^  from  Schuylkill 
River,  Pennsylvania. 

Examinations  of  two  wrecks  have  been  made  and  examinations  of 
three  more  have  been  ordered. 

The  amount  expended  for  the  examination  and  removal  of  wrecks 
during  the  year  was  $2,719.85. 

(See  Appendix  I  15.) 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IX  MARYLAND 
TRIBUTARY  TO  CHESAPEAKE  BAY,  AND  OF  BROAD  (^REEK  AND 
NANTICOKE  RIVERS,  DELAWARE  AND  MARYLAND. 

This  district  wji-s  in  the  charge  of  Ijieut.  Col.  O.  H.  Ernst,  Corps 
of  Engineers,  to  July  31,  1J>01,  and  of  Col.  IVter  C.  Ilains,  Corps  of 
Engineers,  since  that  date. 

1,  Elh  liiver^  MoryUind, — Before  improvements  were  (commenced 
there  was  practically  no  navigation  above  Cedar  Point.  The  original 
project,  djited  July  i7, 1874,  was  for  a  channcil  (>  feet  deep  at  low  wat^r, 
or  8  feet  at  high  water,  from  Cedar  Point  to  Elkton,  and  in  the  Little 
Elk  as  far  as  Bennett's  wharf.  The  mean  range  of  the  tide  is  2  feet. 
Such  a  channel  was  estimated  to  cost  si^8r),(KK)  if  75  feet  wid(»,  and  about 
$25,000  if  50  feet  wide,  cheap  dikes  Inking  recpiired  for  regulating  th(» 
banks,  and  to  provide  a  place  behind  \vni<*h  to  deposit  tlie  material 
dredged  from  the  shoals.  The  first  work  was  done  in  1S74,  when 
95,0^  was  expended  in  building  a  dike  and  dredging  to  a  width  of  25 
feet  and  a  depth  of  6  feet  at  mean  low  water  in  front  of  it  and  for  about 
300  feet  below.  Two  years  later  the  channel  was  made  40  feet  wide 
from  the  bridge  at  Elkton  to  about  one-half  mile  below.  In  1884  w 
channel  was  completed  80  feet  wide  thi'ough  the  l)ar  near  the  mouth  of 
the  Little  Elk  River,  and  70  feet  wid«'  thence  to  the  bridge  at  Elkton, 
the  depth  IxMng  7  feet  at  mean  low^  water.  In  18J*H  a  channel  100  fc(»t 
wide  and  8  feet  deep  from  deep  water  })elow  Cedar  Point  to  the  bridge 
at  Elkton  w^jis  completed.  Tlie  expenditure  on  the  original  and  fol- 
lowing projects  has  amounted  to  JM:0,500.  The  channel  has  shoaled, 
and  in  the  report  on  the  survey  of  1809  it  is  proposed  to  restore  the 
channel  to  8  feet  deep  at  mean  low  water,  and  100  leet  wide,  at  an  esti- 
mated cost  of  816,665,  with  an  annual  cost  of  Ji^2,500  for  maintenance. 
The  river  and  harbor  law  of  June  13,  10U2,  appropriates  Jpl 6,665  for 
this  river.  The  tonnage  of  the  river  for  lOol  is  rei>orted  to  be  20,487. 
Two  tugboats  of  6i  and  7^  feet  draft,  and  163  vessels  of  an  aggregate 
tonnage  of  61,125  and  a  gre^itest  draft  of  8^,  feet  are  reporti^aas  trad- 
ing on  the  river.     Two  })oat  yards  are  engaged  in  l)uikhng  }>arges. 


8u)>je(>t. 


Wh«'n  ■ 


made.  ■  IXHumerit. 


Aiiiiunl  nriH)rt. 


Survey ■    1H73    1ST3,I..815. 

Do 1873    i lS74,p.M. 

Do !    1889    1 1 JSOO,  p .  %i» . 

D*i '    1899    1  H«iuso  la'),  fK-.tlUVrnp..  1st  M->s '  I'WD.y*.  16<.r>. 

HiBtor>' ' ' :  1894,  p.  rJ4. 


I 


Amount  appropriate<l  bv  river  iiiid  harbor  tt«-t  appnjvi^l  June  J:{,  1902  . .  $1*1,  (>(>o.  00 
July  1,  1902,  balanf'e  un'exjH-nded lO,  (JH5. 00 

(See  Appendix  J  1.) 

2.  Susquehanna  River  almve  inid  helotn  ITai^re  de  Orace^  JfJ.  -  -The 
original  governing  depth  was  5  feet  at  mean  low  watxir.  The  mean 
range  of  the  tide  is  2  feet.  The  channel  above  Havre  de  Grace  was  nar- 
row and  one  cause  of  ice  gorges.  The  original  projc^ct  is  dated  Feb- 
ruary 22,  1863,  and  was  for  a  channel  12  feet  deep  and  100  feet  wide, 
at  an  estimated  cost  of  ^5U,0()0.  Improvements  have  been  in  progress 
since  1853,  and  up  to  August  22,  1882,  when  the  existing  project  was 
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adopted,  $97,390  had  been  expended  upon  them.  The  existinpf  project 
is  to  give  a  channel  15  feet  cleep  at  mean  low  water  below  Havre  de 
Grace  aad  to  remove  the  shoal  opposite  Watson  Island  (which  is  above 
Havre  de  Grace)  to  a  depth  of  8  feet  at  the  same  sta^e  of  the  tide,  at 
an  estimated  cost  of  $168,000.  The  amount  expended  on  that  project 
is  $63,765.95,  and  resulted  in  dredging  a  channel  below  Havre  de  Grace 
to  a  depth  of  12  feet  and  in  partially  removing  the  shoal  near  Watson 
Lsland.  No  work  has  been  done  since  1889  and  the  channels  have 
shoaled  again,  but  to  what  extent  can  not  be  determined  until  an  exam- 
ination is  made.  Ten  thousand  dollars  was  appropriated  by  the  river 
and  harbor  law  approved  June  13,  1902,  for  work  above  and  below 
Havre  de  Grace,  and  $9,734.05  is  also  available  of  former  appropria- 
tions, but  this  latter  sum  is  restricted  in  expenditure  to  the  part  of 
the  river  above  the  bridge;  $19,734.05  is  therefore  available  for 
operations  under  the  existing  project,  and  the  expenditure  of  this  sum 
will  be  undertaken  in  carrying  forward  work  under  it.  Efforts  have 
been  made,  without  avail,  to  secure  complete  commercial  statistics  of 
the  river. 

lie  fereii  cent. 


Subject. 


When 
made. 


Sun-ev 1890-91 

History ! 


DcK'ument. 


House  Ex.  52, 62d  Cong.,  1st  se«s 


Annual  report. 


1892,  p.  994. 
1900,  p.  218. 


July  1,  1901,  balance  unexpended $9, 734. 05 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .     lo,  000. 00 

July  1, 1902,  balance  unexpended 19,  734. 05 

(See  Appendix  J  2.) 

S,  Patapsco  River  and  cJtannd  to  Baltimore^  Md. — The  controlling 
depth  was  17  feet  when  in  October,  1853,  improvements  were  com- 
menced. The  original  project  was  dated  April  15, 1853,  and  was  for  a 
channel  22  feet  deep  at  mean  low  water  and  150  feet  wide,  at  an  estima- 
ted cost  of  $390,000.  Pages  231  and  232  of  the  Annual  Report  for 
1900  describe  the  successive  stages  in  which  operations  were  carried 
on  whereby  the  facilities  for  navigation  from  the  Chesapeake  Bay  to 
Baltimore  were  improved  by  dredging,  under  the  various  projects, 
until,  in  1892,  there  was  a  ship  channel  27  feet  deep  at  mean  low  water, 
600  feet  wide  at  bottom  in  the  straight  reaches  and  over  1,200  feet  in 
the  angles.  The  cost  of  those  operations  amounted  to  $3,316,030. 
The  existing  project  has  cost  to  date  $1,153,106.70.  It  was  approved 
Jul};  10,  1896,  and  is  to  increa.se  the  depth  of  the  channel  to  30  feet, 
retaining  the  bottom  width  and  making  the  side  slopes  3  feet  base  to 
1  foot  vertical.  It  was  estimated  to  cost  $2,500,000,  and  $50,000  per 
annum  for  maintenance,  but  the  project  will  be  completed  with  an 
expenditure  considerably  less  than  the  estimate,  owing  to  the  fact 
that  the  material  was  dumped  in  the  bay,  whereas  it  was  at  first  thought 
it  might  be  necessary  to  put  it  ashore.  The  channel  is  in  subdivisions, 
being  named,  respectively,  the  Fort  McHenry,  the  Brewerton,  the 
Cut-oflf,  and  the  Cfraighill  divisions. 

During  the  past  fiscal  year  work  on  the  exis^,ing  project  has  resulted  in 
increasing  the  width  (for  a  30-foot  depth)  of  the  Fort  McHenry  Chan- 
nel from  565  feet  to  600  feet;  the  Brewerton  from  460  feet  to  590  feet; 
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the  Cut-off  from  450  foot  to  62i)  foot,  and  the  Cmighill  from  5t>5  foot 
to  600  foot.  Most  of  th(»  anglos  huvo  also  boon  given  the  3o-foot  depth 
for  their  original  widtli  of  over  l.L'oo  feet. 

The  continuing  contmct  now  in  execution  will  complete  the  existing 
project,  but  the  channel  is  not  adequate  for  the  connrn'rce  of  the  ]X)rt 
and,  the  depth  at  least,  should  be  increased  to  accommodate  the  full 
di^aft  of  the  vessels  using  the  port.  The  moan  range  of  tide  is  little 
over  1  foot.  With  this  necessity  in  view  Congress,  bv  con<'urnMit  res- 
olution, called  for  an  estimate  of  the  cost  of  increasing  the  depth  of 
the  channel  to  35  feet  and  the  width  to  1,000  feet.  That  estimate  is 
nrinted  in  Senate  Doc.  No.  118,  Fifty-sixth  Congress,  second  session. 
it  was  explained  in  response  to  the  concurrent  resolution  that  the  esti- 
mate was  a  hurried  one  and  could  not  be  made  with  accuracy  with  the 
data  available. 

The  draft  that  can  now^  be  carried  to  Baltimore  over  the  shoalest 
part  of  the  channel  is  30  feet  at  mean  low  water.  There  are  a  few 
shoals  of  a  trifle  less  depth,  but  these  will  soon  be  removed. 

The  tonnage  movement  of  the  port  has  been  as  follow\s: 

Fiscal  year  ending  June  30 —  Tons.        Fipcal  vear  ondiuj?  June  30 —         Tons. 

1889 3,243,017  18W) 6,363,894 

1890 4,237,361  ,  1897 6,868,120 

1891 4,495,469  I89K 7,339,405 

1892 5,224,042  mm 6,843,620 

1893 4,607,176  '  1900 7,941,580 

1894 4,752,946  1901 8,055,017 

1895 4,794,964  i  1902 7,529,870 

The  statistics  of  the  port  for  the  past  fiscal  year  are  illustrated  briefly 
by  the  following  table: 

Dntiable  imports  have  increaeixl |1, 972, 977. 00 

Free  imports  have  increaeed |2, 074, 179. 00 

Domestic  exports  have  decreased $25, 658, 317. 00 

Tonnage  (foreini)  has  decrcase<l t«»nH. .  647, 300 

Duties  coUectea  have  incireasetl $485, 723. 56 

Duties  on  merchandise  in  bond  have  decreased $7, 959. 97 

Duties  on  merchandise  in  bond,  with  and  without  appraisement,  have 
decreased $69,072.87 


Subjeirt. 


Hlftory 
Do.. 

Sonrey  . 
Do.. 
Do.. 


Whon 
made. 


Document.  '  Annual  rei)ort. 


1 


18M 
1896 
1901 


1S7^.  i».  1«. 

1900,  p.  231. 

House  Ex.  57.  63d  Cong..  3d  seBS li<9ft.  ]>.  1201. 

House  50,  54th  Cong.,  2<1  sess 1S97,  p.  1308. 

Senate  118,  56th  Cong.,  2d  sew 1901,  p.  1395. 


July  1,  1901,  balance  unexjK'uded $566, 2t;8.  76 

Amount  appropriated  by  nver  and  harbrjr  act  approved  June  13,  1902  . .     25,  (XX).  00 

591,268.76 
Jane  30,  1902,  amount  exi)endeti  durinp  iiscal  year 319, 375. 52 

July  1,  1902,  balance  unexpended 271,893.24 

July  1,  1902,  outstanding  habilitiefii 3,100.00 

Julyl,  1902,  balance availablt^ 268,793.24 

July  1,  1902,  amount  covere<l  by  unc«  uii]  Jetcd  contractH 155, 365. 11 

•  (See  Appendix  J  3.) 
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Ii„  CJmniiel  to  Curtis  Bay^  in  Patapaco  River ^  BaJtiirurre  Harbor^ 
Maryland, — There  was  a  controlling  depth  of  20  feet  at  mean  low 
water  in  1803,  when  the  first  project  for  improvement  was  undertaken. 
The  mean  range  of  the  tide  is  a  little  over  1  foot.  The  original 
project  was  dated  July  15,  1892,  and  was  for  a  channel  27  feet  deep  at 
mean  low  water  and  a  bottom  width  of  150  feet,  at  an  estimated  cost 
of  $85,000.  Forty  thousand  dollars  of  the  estimate  was  appropriated, 
and  with  this  total  expenditure  the  channel  was  first  made  25  feet  deep 
for  the  project  width  and  then  dredged  to  27  feet  depth  for  a  widtri 
of  70  feet  in  the  axis  of  the  150-foot  channel.  That  project  never  was 
completed.  It  was  superseded  by  a  project  in  the  river  and  harbor 
law  approved  June  13,  1902,  for  deepening  the  channel  to  30  feet  and 
widening  it  to  250  feet,  and  authority  granted  to  make  continuing 
contract  to  complete  the  work.     The  estimated  cost  is  $196,000. 

This  bav  is  in  the  collection  district  of  Baltimore,  and  the  statistics 
are  attached  to  the  report  for  that  harbor. 


Subject.  )^J^,f"  1  Documont. 


nuuh 


Survey ISHO       House  Ex.  102,  51st  Couk-.  2c1  kcss. 

n(» 1901       Semite  11 H,  56th  CouK..  2(1  scss 

Hi-story 


Annual  report. 


1891,  p.  1243. 
1901,  p.  1394. 
1901,  p.  265. 


Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .  $50, 000. 00 
July  1 ,  1902,  balance  unexpended 50, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  proje(tt 146, 000. 00 

Amount  that  can  be  profitably  expende<l  in  fiscal  vear  ending  June  80, 

1904,  in  addition  to  the  balance  imexpended  July  1 ,  1902 146, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
I    4,1897. 

(See  Appendix  J  4.) 

5,  Uarhor  of  southwest  Baltimore  {Spring  Garden)^  Md, — No  work 
has  been  done  by  the  United  States,  but  the  city  of  Baltimore  dredged 
a  channel  from  the  main  ship  channel  to  the  foot  of  Eutaw  street, 
which  has  a  controlling  depth  of  15  feet  at  mean  low  water.  The 
average  rise  of  the  tide  is  about  15  inches.  In  response  to  a  resolu- 
tion ot  the  House  of  Representatives  an  estimate  was  furnished  March 
7,  1896,  of  the  cost  of  deepening  the  channel  to  a  depth  of  27  feet.  It 
is  for  a  channel  100  feet  wide  on  the  bottom,  with  side  slopes  of  1  on 
3,  from  the  main  ship  channel  near  Fort  McHeniy  to  the  foot  of 
Eutaw  street,  with  a  turning  basin  400  feet  l)y  400  feet  near  the  upper 
end,  at  an  estimated  cost  of  $314,000.  Five  thousand  dollars  was 
appropriated  June  23,  1896,  but  it  was  deemed  inexpedient  to  start 
the  work  with  that  small  sum.  June  13,  1902,  $88,000  was  appro- 
priated and  authority  granted  to  enter  into  contracts  for  the  comple- 
tion of  the  work. 

The  commercial  statistics  of  the  port  of  Baltimore  include  this  harbor. 


Siiltjt'ct. 


Reference. 
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July  1,  1901,  balance  unexpende<1 $6,000.00 

Amount  appropriated  by  nver  and  harbor  act  approved  Juno  13,  lfH)2  . ,  88, 000. 00 

July  1,  1902,  balance  unexpended 93,0(X).00 


Amount  (e«tiinate<l)  required  for  completion  of  existing  project 221, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vcar  ending  June  'SO^ 

1904,  in  addition  t<>  the  balance  unexpended  July  1 ,  1902 221, 000. 00 

Submitted  in  compliance  with  retiuirementti  of  sundrv  civil  act  of  June 

4,  1897. 

(See  Appendix  J  5.) 

6.  Ilai^bors  at  Rochhall^  QueensP>ini^  C/afhf/7'n<\  and  (ktinhnd<je; 
and  Chester^  Choptaiik\  Warwick,  Ihcomokf ,  arid  Wlanniva  rlvern^  and 
Tuaskin  Creek\  Maryland, — {a)  Rockhnll  Harbor  and  Inner  harhor  at 
Uockhall, — In  1894  the  controlling  depth  wa.s  5  feet,  with  an  average 
range  of  tide  of  1.1  feet.  With  116,000,  appropriati^d  June  3,  1896, 
a  project  was  carried  out  in  1897-98  by  dredging  a  cut  80  feet  wide 
and  10  feet  deep  at  mean  low  water  from  the  10-foot  curve  in  Swan 
Creek  Inlet  to  the  10-foot  depth  in  Chesapeake  Bay,  and  a  channel 
100  feet  wide  and  10  feet  deep  from  that  depth  in  Swan  Creek  Inlet 
to  the  old  pier  at  Rockhall.  A  turning  basin,  embracing  the  old  and 
new  piers,  was  also  dredged.  The  date  of  this  original  project  was 
September  23,  1890,  and  the  estimated  cost  $16,600.  Tlie  amount 
expended  to  June  30,  1902,  is  Ifl6.597.12.  and  Jp2.88  was  returned  to 
the  Treasury. 

A  report  on  a  survey  made  in  1899  contains  a  project  for  dredging 
a  channel  150  feet  wiclo  and  12  foot  deep  at  me^n  low  water,  at  an 
estimated  cost  of  $43,065.  Sev(mty-four  thousand  dollars  was  appro- 
priated in  the  river  and  harbor  law  approved  June  13,  1902,  for  this 
and  other  harbors  and  rivers  on  the  easterly  shore  of  the  Chesapeake 
Bay.  There  has  been  considerable  shoaling,  but  the  draft  that  can  be 
carried  June  30,  1902,  at  mean  low  water  over  the  shoalest  part  can 
not  be  determined  until  an  examination  is  made.  Al>out  50  vessels  of 
from  6  to  50  tons  make  this  har})or  their  headquarters,  and  2  steamers 
make  a  dailj'  service  from  Baltimore.  Full  statistics  of  commerce  are 
included  in  the  report  of  the  engineer  officer  in  charge  (see  Appendix 
J,  herewith). 

The  harbor  is  in  the  collection  district  of  Baltimore. 


Subject  mSiA  Document.  Aiinuni  rt'port. 


Survey ■    1«»1      House  Ex.  56, 52d  Cong.,  Ist  scss ■  1892.  p.  999. 

Do 1H94       House  Ex.  200.  «M  Cong..  3d  80S8 i  1895.  p.  Ilea. 

Do \    1899       House  99, 60th  Cong.,  IstHosH !  1900.  p.  1670. 

History ■ " ,  1900.  p.  2lJ<. 


1 


(5)  Queenstmcn  Uarfxtr, — The  original  project  was  submitted  in  March, 
1871,  and  was  for  a  channel  100  feet  wide  at  bottom  and  8  feet  deep  at 
mean  low  water,  at  an  estimated  cost  of  $9,500.  Before  1871  the  con- 
trolling depth  was  6  feet,  with  a  mean  range  of  tide  of  18  inches,  but 
since  that  time  (with  an  expenditure  of  $18,010. 57  in  dredj^in^  to  June 
80,  1900)  a  project,  adopted  KSepteml>er  30,  1896  (which  is  similar  to 
former  ones),  for  a  channel  8  feet  deep  at  mean  low  water  and  100  feet 
wide  from  the  8-foot  curve  in  the  Chester  River  to  the  inner  harbor, 
has  has  bc^n  completed. 
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A  report  on  a  survey  made  in  1899  recommends  the  dredging  of  a 
channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  at  an  esti- 
mated cost  of  $23,100.  In  the  river  and  harbor  law  approved  June  13, 
1902,  Congress  appropriated  $74,000  for  this  and  other  harbors  ana 
rivers  on  the  easterly  shore  of  the  Chesapeake  Bay.  The  amount 
expended  to  June  30,  1902,  is  $19,000.  The  maximum  draft  that 
could  be  carried  over  the  shoalcst  part  of  the  channel  June  30,  1902, 
was  8  feet  at  mean  low  water. 

The  tonnage  of  the  harbor  is  reported  to  be  as  follows: 

1898 25,845 

1900 12,373 

1901 11,328 

References. 


««">J-'-         '■  mad" 

Document. 

Annual  report 

.  .        .... 

Survey 1870 

Do                      '    1899 

HouMB  Ex.  60. 4lRt  Cons:..  3d  scaa 

1871,  p.  618. 

House  92.  SOtn  Coniir. .  Ist  seas ' 

1900,  p.  1678. 
1900.  p.  219. 

History 1 

{c)  Clmhome  Harbor. — Claiborne  is  on  the  eastern  shore  of  Eastern 
Bay,  an  estuary  of  Chesapeake  Bay,  about  6  miles  east  from  Bloody 
Point  light-house.  No  improvement  there  has  ever  been  made  by  the 
United  States.  The  controlling  depth  is  9  feet  at  mean  low  water, 
with  a  mean  range  of  tide  of  2  feet.  A  report  on  a  survey  made  in 
1899  proposes  to  dredge  a  channel  12  feet  deep  at  mean  low  water  and 
300  feet  wide  from  the  12-foot  contour  in  Eastern  Bay  to  the  railroad 
pier  in  the  harbor,  a  distance  of  about  1,900  feet,  and  thence  shore- 
ward along  the  south  side  of  the  pier  to  a  width  of  195  feet  for  a  length 
of  600  feet.  The  estimated  cost  of  the  channel  is  $17,490.  An  esti- 
mate of  $2,500  is  also  submitted  for  an  extension  of  the  existing  jetty, 
but  such  extension  is  not  advised  unless  it  should  hereafter  be  round 
necessary.  The  river  and  harbor  law  of  June  13,  1902,  makes  an 
appropriation  of  $74,000  for  this  and  other  harbors  and  rivers  on  the 
easterly  shore  of  the  Chesapeake  Bay. 

Refereiice. 


Subject.  ^l^T^  '  Dooumcut. 


made 


Survey i    1899       House  81, 56th  t'ong. ,  1st  sess 


Annu&l  report 


1900,  p.  1677. 


(rf)  Cmahridxje  IlarlKyr, — This  harbor  is  on  the  eastern  side  of  the 
Choptank  River,  about  20  miles  above  its  mouth.  In  1870,  before 
operations  were  commenced,  there  was  a  controlling  depth  of  4  feet, 
with  an  average  rise  and  fall  of  tide  of  1.9  feet.  The  improvement  of 
the  harbor  was  commenced  in  1871  with  a  project  submitted  in  March 
of  that  year  for  an  entrance  way  of  100  feet  in  width  and  to  provide 
sufficient  harl)or  accommodations  of  a  depth  of  10  feet  at  mean  low 
water.  The  estimated  cost  was  $36,000.  Ten  thousand  dollars  was 
appropriated  March  3, 1871,  and  work  begun.  On  this  and  succeeding 
projects  $50,237  was  expended  to  June  30,  1896,  resulting  in  a  channel 
160  feet  wide  and  12  feet  deep  at  mean  low  water  from  that  depth  in  the 
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Choptank  River  to  the  railroad  wharf,  a  distanoo  of  nearly  a  mile.  The 
inner  harbor  below  the  bridge  had  been  dredged  over  its  whole  irreg- 
lar  area  to  a  depth  of  1<)  feet,  and  the  jjart  of  the  harbor  above  the 
bridge  for  a  distance  of  750  fe(»t  had  been  dredgcnl  to  a  depth  of  S  feet 
and  a  width  of  215  feet.  Nothing  has  been  done  since.  A  third  sur- 
vey was  made  in  l^slHI,  and  the  improvements  then  reconnnended  were 
for  a  12-foot  low-water  channel  J 50  feet  wide  from  the  12-foot  <?urve 
in  the  Choptank  River  to  a  point  5(M)  f(»ot  outside  the  Haltimore,  Ches- 
apeake and  Atlantic  Railroad  Company's  .steam})oat  wharf,  and  from 
this  point  gradually  widening  to  the  narlK)r  line  at  tlu^  wharf;  from  the 
steamboat  wharf  to  Mill  wharf,  to  increase  th(Mvidth  an  average  of  200 
feet  with  a  depth  of  8  feet,  making  an  anchonige  })asin;  increasing  the 
width  of  the  low(»r  harbor  40  feet  on  the  north  side  and  widening  the 
upper  harbor  an  average  of  'SW  feet  along  the  channel  already  drcniged 
to  a  depth  of  8  feet.  The  estimated  cost  of  the  project  is  ^8,120.  In 
the  river  and  harbor  law  approved  June  13,  VM>2,  Congress  appropri- 
ated $74,000  for  this  and  otner  harlK)r8  and  rivers  on  th(^  easterly  shore 
of  the  Chesapeake  Bjiy. 


Uefereiu'Ci*. 


Biibjwt. 


Survey  . 

Do.. 

Do.. 
History. 


When  I 
made.  I 


I>(K-uni('iit. 


Aiinuftl  ri'iMtrt 


1H70    I  Hou8eEx.C0,41stroii(f.,3<lsM.'ss IHTl.p.filo. 

1887    ' lS87.p.H51. 

1896    !  Honst' 119. 51th  Cohk.. *^«1  Noss 1  lHy7,i».12y<]. 

' IXW.  p.  lat. 


(e)  Cheater  Rivef*^  Marylmid^  from  CrumpUm  to  JontfS  LdiuUny. — 
Before  operations  were  undertaken  vessels  at  low  tide  drawing  6  feet 
of  v^ter  could  reach  Crumpton,  33  miles  above  the  mouth,  and  from 
that  point  to  Jones  Ijanding,  6i  miles,  the  controlling  depth  was  3  feet 
with  a  mean  range  of  tide  of  1.2  feet.  The  project  for  improvement 
adopted  October  21,  ISJH),   is  for  a  fi-foot  low-water  channel  fron 


Crumpton  to  Jones  Landing,  at  an  estimated  cost  of  $12,750;  increased 
in  1896  to  i>14,250,  and  still  later  to  $19,502.50.  There  has  been  but 
one  project  for  this  river.  By  June  30,  1900,  the  projected  channel 
had  been  brought  to  within  less  than  a  half  mile  of  Jones  Landing  by 
dredging.  No  work  has  been  done  on  the  river  since.  The  amount 
expended  to  June  30, 1902,  is  §13,979.20.  The  dredged  portion  of  the 
channel  has  generally  been  well  maintained,  but  at  one  place  has 
shoaled  to  a  depth  of  3.8  feot.  Owing  to  the  fact  that  a  part  of  the 
channel  has  not  been  improved,  a  draft  of  onh^  2  feet  can  be  carried 
through  on  June  3(),  1902.  The  river  and  harbor  law  of  June  13, 
1902,  appropriates  $74,00()  for  this  and  other  rivers  and  harbors  on 
the  easterly  shore  of  the  Chesapeake  Bay. 
The  tonnage  of  the  river  for  1J>0L  was  repoited  to  be  41,733. 

AV/V/v'/ifv'x. 


Subject. 


When 
made. 


Survey 1»89 

Biitory 


I 


DiK'ument. 


Aiiinml  rcfKirt. 


HOIISO  Ex.  (io,  .'list  C'oTlK..  l^t  s^^«* 1**W.  P-  ^fj**- 
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198         REPORT  OF  THE   CHIEF   OF   ENGIKEER8,  U.  8,  ARMY. 

(/)  Clioptanh  River. — The  controlling  depth  before  improvements 
were  begun  in  1880  was  2  feet  at  mean  Tow  water,  with  a  mean  range 
of  tide  of  2  feet.  The  original  project,  which  is  the  existing  one,  was 
adopted  June  14,  1880,  and  is  for  a  channel  75  feet  wide  and  8  feet 
deep  at  mean  low  water  from  the  8-foot  dej)th  near  Denton  to  the 
bridge  at  Greensboro,  8  miles  above,  at  an  estimated  cost  of  $79,000. 
The  expenditures  to  June  30,  1902,  amounted  to  $59,901.52  and  com- 
pleted tne  project  with  the  exception  of  a  1,600-foot  length  of  channel 
where  but  7  feet  was  dredged.  There  has  been  some  shoaling  and 
the  maximum  draft  that  can  now  be  carried  over  the  shoalest  part  of 
the  channel  is  6  feet.  No  work  was  done  in  the  fiscal  year  ending  June 
30,  1902.  The  river  and  harbor  law  of  June  13,  1902,  appropriates 
$74,000  for  this  and  other  rivers  and  harbors  on  the  easterly  snore  of 
the  Chesapeake  Bay. 

The  tonnage  of  the  river  is  reported  to  be  as  follows: 

1890 6,904 

1899 21,399 

1900 157,094 

Five  steamers  are  engaged  in  a  daily  service  to  Baltimore,  and  a 
large  number  of  sailing  vessels  also  trade  on  the  river. 

References. 


Sulgect. 


When 
made. 


Survey  . 
History. 


1879 


Congressional  document. 


Annual  report. 


1880.  p.  634. 
1900.  p.  220. 


ig)  Warwick  River, — This  stream,  formerly  known  as  Secretary 
Creek,  is  an  estuarv  2  miles  long  of  the  Choptank  River,  and  had  a 
controlling  depth  of  4  feet,  with  an  avei^age  rise  and  fall  of  1.7  feet  in 
the  tide.  Prior  to  1892  private  parties  and  the  General  Government 
had  each  expended  $6,000  in  improving  it  to  a  depth  of  9  feet  for  a 
narrow  channel,  but  August  4, 1892,  the  existing  project  was  adopted, 
which  is  for  a  channel  100  feet  wide  and  10  feet  deep  at  mean  low 
water  from  the  10-foot  depth  in  Choptank  River  to  Secretiiry  Landing, 
at  the  head  of  the  river,  including  a  turning  basin  at  the  latter  point, 
at  an  estimated  cost  of  $18,600.  To  June  30,  1902,  there  had  been 
expended  $12,000  on  this  project,  and  this  resulted  in  completing  the 
turning  basin  and  the  channel  except  for  a  length  of  450  feet  at  Devils 
Wind  Gap.  There  was  no  dredging  done  in  the  fiscal  year  ending  June 
30,  1902,  l)ut  the  maximum  draft  that  can  be  cjirried  through  is  8.5 
feet.  Seventy-four  thousand  dollars  was  appropriated  by  the  river 
and  harbor  law  of  June  13,  1902,  for  this  ana  other  rivers  and  harbors 
on  the  easterly  shore  of  the  Chesapeake  Bay.  Two  steamers  with  a 
daily  service  and  100  sailing  vessels  are  reported  as  trading  on  the 
river. 

References. 
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{)i)  Pfusnnoke  Rivn\ — The  controlling  depth  before  improvements 
were  begun  was  on  the  mud  flats  at  the  mouth  of  the  river,  being  4:^ 
feet  at  luean  low  water,  with  an  average  rise  of  tide  of  2.21  feet.  A 
survey  was  made  in  1878.  The  improvement  of  the  river  was  com- 
menced in  1879  under  a  project  dated  November  19,  1878,  for  the 
exj)enditure  of  an  appropriation  of  1^10,000,  made  June  18,  1878, 
which  is  given  in  much  detail  on  pages  505  and  506  of  the  annual 
report  for  1879.  The  estimated  cost  was  $7,851.25.  From  1879  to 
1888  a  channel  7  feet  deep  at  mean  low  water  and  not  l(»ss  than  80  feet 
wide  had  been  dredged  between  Snowhill  and  Shad  Landing,  a  dis- 
tance of  about  4i  miles,  at  a  cost  of  J^20,5O0.  A  survey  was  again 
made  in  1894-95.  The  existing  project,  adopted  October  1,  1896,  is 
for  a  channel  between  Snowhill  and  Shad  landing,  9  feet  deep  at 
mean  low  water  and  from  100  to  130  feet  wide,  at  an  estimated  cost 
of  $14,000.  Up  to  the  close  of  the  fiscal  year  ending  June  30,  1902, 
there  had  been  $8,000  expended  upon  it,  resulting  in  a  channel  9  feet 
deep  with  widths  varying  from  SO  to  130  feet.  From  the  lower  cut- 
off to  Snowhill,  a  distance  of  about  1  mile,  the  channel  requires 
widening  to  complete  the  project.  On  September  21,  1900,  the  maxi- 
mum draft  that  could  be  carried  over  the  shoalest  part  of  the  river 
under  improvement  was  9  feet  at  mean  low  water,  but  shoaling  has 
since  occurred,  so  that  on  June  30, 1902,  the  maximum  draft  was  only 
7.5  feet.  The  sum  of  $74,000  was  appropriated  in  the  act  of  June  13, 
1902,  for  this  and  other  rivers  and  harbors  on  the  easterly  shore  of 
the  Chesapeake  Bay. 

The  following  is  the  reported  tonnage  for  the  river: 

1898 46,742 

1899 50,866 

1900 183,429 

One  semiweeklj'  steamer  and  sailing  vessels  of  an  aggregate  ton- 
nage of  6,610  are  reported  as  trading  on  the  river. 

References^. 
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Siibje<?t.  j    2iade     '  Congressional  do<'iinn'nt.  \  Annual  reiK>rt. 


Sarrey 1878     ' 1879.  p.  507. 

IK) 1894-96  I lH95,p.ll67. 

OiiginAl  project ' 1H79.  p.  Wy. 

mSoTf 1 1900,  p.  2-28. 


(i)  Ww(yniico  Hivfr.— In  1871  before  operations  were  commenced 
there  was  a  controlling  depth  of  8  feet  at  mean  low  water  to  within  2 
miles  of  Salisbury,  and  1  foot  at  Salisbury,  with  an  average  rise  and  fall 
of  tide  of  3  feet.  The  original  project  was  dated  June  21,  1872,  and 
was  for  a  channel  7  feet  deep  and  75  feet  in  width,  at  an  estimated 
cost  of  $17,(X)0.  In  1885  there  had  been  dredged  a  channel  to  Salislmry 
with  a  depth  of  7  feet  at  mean  low  water  and  a  least  width  of  75  feet, 
which  had  cost  the  United  States  $50,000.  The  existing  project  was 
adopted  December  29,  1890,  and  provides  for  a  channel  9  feet  deep  at 
mean  low  water  with  a  width  of  from  100  to  150  feet,  from  the  like 
depth  near  Fruitland  wharf  to  the  drawbridge  at  Salisbury,  at  an  esti- 
mated cost  of  $23,200,  subsequently  increased  to  $29,998.  "  Up  to  June 
80,  1902,  there  has  been  $23,198  expended  on  the  existing  project  and 
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the  dredging  involved  in  the  project  is  completed,  but  shoaling  has 
taken  place  to  the  extent  of  about  41,200  cubic  yards  of  material.  The 
maximum  draft  at  mean  low  water  that  could  be  carried  through,  June 
30, 1902,  is  reported  to  be  8  feet.  The  sum  of  $74,000  is  appropriated 
for  this  and  other  rivers  and  harbors  on  the  easterly  shore  of  the 
Chesapeake  Bay  in  the  river  and  harbor  law  of  June  13,  1902. 
The  tonnage  of  the  river  is  reported  to  be  as  follows: 

1891 36,252 

1899 252,292 
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{j)  Tya^kln  Creek. — ^This  stream  is  also  known  as  Wetiixjuin  River. 
It  is  a  small  tributary  of  the  Nanticoke  River,  having  a  length  of 
about  6  miles.  No  work  h^  ever  been  done  on  this  creek.  The  con- 
trolling depth  in  the  creek  is  8  feet,  but  on  the  bar  at  the  mouth  it  is 
reported  to  be  but  3^^  feet  at  mean  low  water,  with  an  average  rise  and 
fall  of  the  tide  of  3  feet.  *The  present  commerce  is  not  large,  but  the 
prospective  commerce  is  reported  as  justifying  an  improvement  of  the 
stream.  An  examination  of  the  stream  was  made  in  1888,  and  an 
examination  and  survey  was  also  made  in  1899.  The  latter  report 
proposes  a  channel  9  feet  deep  at  mean  low  water  with  a  width  of  120 
feet,  at  an  estimated  cost  of  $13,200.  The  river  and  harbor  law  of 
June  13,  1902,  appropriated  $74,000  for  this  creek  and  certain  rivers 
and  harbors  on  the  easterly  shore  of  the  Chesapeake  Bay. 
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July  1,  1901,  balance  unexpended 1924.37 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .    74, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


74, 924. 37 
603.15 


July  1,  1902,  l)alance  unexpended 74,321.22 

(See  Appendixes  J  0-16.) 

7.  La  Trajype  River^  Md, — This  stream,  formerly  known  as  Divid- 
ing Creek,  has  a  len^h  of  about  3  miles  and  is  a  tributarv  of  the 
Choptank  Rivor.  The  controlling  depth  prior  to  1893  was  4  leet  with 
a  mean  range  of  tide  of  18  inches,  but  was  afterw^ards  increased  to  8 
feet  l)y  dredging  under  private  subscription.  The  original  project  is 
the  existing  one  adopted  August  5,  1892,  and  is  for  a  cnannel  160  feet 
wide  and  1 1  feet  deep  at  mean  low  water  across  the  bar  at  the  mouth, 
and  for  a  width  of  76  feet  and  a  depth  of  8  feet  inside  the  bar  as  far 
as  Trappe  Landing,  with  a  turning  basin  at  the  latter  point,  at  an 
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estimated  cost  of  $7,250,  subsequentlv  increased  to  $9,750.  The 
amount  expended  to  June  30,  1902,  is  $7,213.87,  and  has  resulted  in 
completing  the  project  except  for  a  length  of  1,200  feet  over  the  bar, 
where  the  width  is  but  100  feet.  There  has  been  no  dredging  done 
since  1895,  and  the  maximum  draft  that  can  be  carried  over  the  shoalest 
pail;  of  the  channel  on  June  30,  1902,  is  unknown. 
The  tonnage  of  the  river  is  reported  to  be  as  follows: 

1S93 29,094 

1899 12,593 

1900 8,089 

Three  steamers  and  14  schooners  are  reported  as  regularly  trading 
on  the  river. 

References. 


Subject. 


Snnrey  . 
History. 


When 
made. 


1891 


Document. 


Howie  114,  54th  Cong.,  2d  flens. 


Annual  rep<irt. 


1891.  p.  121f>. 
1900,  p.  222. 


July  1,  1901,  balance  unexpended $36. 13 

July  1,  1902,  balance  unexpendeil 36.13 

See  (Appendix  J  16.) 

8.  Nomticoke  River ^  Ddaxcare  and  Maryland, — This  work  is  com- 
pleted and  no  appropriation  has  been  made  for  further  improvement. 
The  original  controlling  depth  was  8  feet.  Before  the  adoption  of 
the  existing  project  a  channel  9  feet  deep  at  mean  low  water  and  100 
feet  wide  had  been  dredged  from  the  railroad  bridge  at  Seaford  to  a 
point  8,000  feet  below  at  a  cost  of  $5,000.  The  existing  project, 
adopted  September  22,  1890,  is  for  a  channel  9  feet  deep  at  mean  low 
water  and  100  feet  wide,  the  width  to  be  increased  to  about  150  feet 
at  sharp  turns,  the  improvement  to  be  extended  to  within  100  feet  of 
the  county  bridge,  where  it  is  to  widen  out  fan  shape,  at  an  estimated 
cost  of  $13,000.  The  amount  expended  on  the  existing  project  to  the 
close  of  the  fiscal  year  ending  June  30,  1902,  was  $5,213.50  (which 
included  an  appropriation  of  $5,000  in  the  act  of  August  18, 1894,  for 
Broad  Creek  River,  Delaware),  and  resulted  in  completing  the  proj- 
ect. No  work  has  been  done  since  July  25,  1900.  The  maximum 
draft  that  can  be  carried  June  30,  1902,  at  mean  low  water  over  the 
shoalest  part  of  the  improvement  is  reported  to  be  9  feet.  The  aver- 
age rise  and  fall  of  the  tide  is  3.4  feet. 

The  tonnage  of  the  river  is  repoi-ted  to  be  as  follows: 

1898 18,121 

1899 17,221 

1900 87,467 

Fifty-five  sailing  vessels  are  reported  to  be  engaged  in  trading  on 
the  river. 

References, 


Subject. 


Bztmination 

Bimrey 

Htatory 


Document. 


Annual  ri'port. 


House  Ex.  120, 52d  Cong., 2d  seas 1898,p.l23t. 

House  Ez.323,&3d  Cong., 3d  seas I  1895,p.ll6.S 

'  1900,p.224. 
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July  1  1901 ,  balance  unexpended 

June  30,  1902,  amount  expended  during  fiscal  year 


$852. 86 
66.36 


786.60 


July  1,  1902,  balance  unexpended 

(See  Appendix  J  17.) 

9.  Broad  Creek  Biver^  Delavmre. — ^This  is  a  tributary  of  the  Nanti- 
coke  River,  and  in  1881  the  controlling  depth  was  li  feet,  with  a  mean 
range  of  tide  of  3  feet.  *  In  1889  a  channel  6  feet  deep  at  mean  low 
water  and  50  feet  wide  had  been  dredged  from  Bethel  to  Laurel  at  a 
cost  of  $35,000.  The  existing  project,  adopted  August  5, 1892,  is  for 
a  channel  70  feet  wide  and  8  feet  deep  at  mean  low  water,  between 
Bethel  and  Laurel,  at  an  estimated  cost  of  $15,000.  The  projected 
channel  has  been  dredged  except  for  a  short  distance  at  the  upper  end, 
where  it  is  reduced  to  60  feet  in  width  to  secure  the  stability  of  some 
wharves.  The  amount  expended  to  June  30,  1902,  on  the  existing 
project  is  $14,625.20.  The  improvement  is  pmctically  completed  and 
no  appropriation  has  been  madfe  since  1899.  The  maximum  draft  that 
can  be  carried  June  30, 1902, at  mean  low  water  over  the  shoalest  part 
of  the  channel  is  reported  to  be  8  feet. 


Subject. 

When 
made. 

Congressional  document. 

Annual  report. 

Survey  

1879 

1880,  p.  640. 
1900,  p.  225. 

History 

July  1,  1991 ,  balance  unexpended 

June  30,  1902,  amount  expended  during  fiscal  year 


$385.75 
10.95 


374.80 


July  1,  1902,  balance  unexpended 

(See  Appendix  J  18.) 

10,  ManoJcln  River^  Maryland, — The  controlling  depth  of  this  stream 
before  1891  was  on  the  mud  flats  at  the  mouth,  and  was  less  than  2 
feet,  with  an  average  rise  of  tide  of  2.(>  feet.  The  existing  project, 
which  is  the  original  one,  was  adopted  November  24,  1890,  and  is  for 
a  channel  6  feet  deep  at  mean  low  water  and  100  feet  wide  from  Locust 
Point  to  Sharps  Point,  across  the  mud  flats,  a  distance  of  2i^  miles,  at 
an  estimated  cost  of  $30,000.  The  amount  expended  to  June  30, 1902, 
is  $22,384.97,  and  $2,000  additional  was  expended  on  the  upper  river, 
which  is  not  included  in  the  existing  project.  With  those  funds  a 
channel  was  dredged  to  the  project  depth,  but  with  a  width  varying, 
and  in  no  plaice  greater  than  80  feet,  boundings  were  taken  between 
August  2  and  15,  1900,  which  showed  a  mnge  of  depths  from  4.5  to 
7.3  feet  over  areas  that  had  formerly  been  dredged.  The  maximum 
draft  that  could  be  carried  through  ffune  30,  1902,  was  4  feet  at  mean 
low  water.  No  appropriations  have  been  made  for  this  river  since 
1899,  and  no  work  has  been  done  since  1900. 

References. 


Subject. 


When 
made. 


Survey ;    1889 

History 


Document. 


House  Ex.  149,  5lHt  Cong.,  1st  seas . . , 


Annual  report. 


1890,  p.  959. 
1900,  p.  227. 
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July  1 ,  1901,  balantre  unexpended $237. 95 

Jniio  30,  1902,  amount  exfiended  during  fiscal  year 1 22. 92 

July  1,  1902,  l>alance  unexpende<l 115. 03 

(See  Appendix  J  19.) 

11,  Removing  sunhm  resaeh  or  craft  ffftHfrnetiJuj  or  endangerim]  nam- 
gation. — The  schooner  EldrUlg<\  sloop  Kphrniin  Lyttee^  sloop  Maggie^ 
and  hull  of  an  old  pile  driver  were  wrecked  and  sunk  in  Cambridge 
Harbor,  Maryland,  in  1897  and  1898,  were  abandoned,  and  were 
obstructions  to  navigation.  They  were  all  south  of  the  drawbridge, 
in  from  4^  to  7  feet  of  water.  The  wrecks  were  removed,  at  a  cost 
of  $633,  and  unobstructed  navigation  restored  in  August,  1901. 

The  barge  Mllgendntt  was  sunk  in  the  upix»rend  of  the  Chesapeake 
Bay  July  7, 1901,  was  almndoned,  and  was  an  obstruction  to  navigation. 
The  wreck  was  removed  August  12,  1901,  ])y  the  owners  without  cost 
to  the  United  States. 

The  schooner  Ida  K.  Comley^  with  a  cargo  of  bituminous  coal,  sunk 
in  the  Chesapeake  Bay  ptf  Sandy  Point  light-house  in  September,  1901. 
The  wreck  was  removed  October  5,  1901,  at  a  cost  of  li^500,  and 
unobstructed  navigation  restored. 

The  total  amount  expended  during  the  past  fiscal  year  on  rcnnoval  of 
wrecks  was  $1,133. 

(See  Appendix  J  20.) 

IMPROVEMENT  OF  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  OF  JAMES 
RIVER,  AND  OF  HARBOR  AT  MILFORD  HAVEN,  VIRGINIA,  AND  OF 
CERTAIN  RIVERS  IN  MARYLAND  AND  VIRGINIA  ON  THE  WESTERN 
SHORE  OF  CHESAPEAKE  BAY;  PROTECTION  OF  JAMESTOWN  ISLAND, 
VIRGINIA. 

This  district  was  in  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps 
of  En^neers. 

i.  Potomac  Rivet*  at  Wa^ihiiigton^  D,  C\ — The  existing,  which  is  also 
the  original,  project  for  this  improvement  was  adopted  by  act  of  Con- 
gress of  August  2,  1882,  and  contiiins  the  following  provision  as  to 
channel  depui: 

It  is  regarded  as  necessary  to  the  proper  execution  of  this  plan,  as  thus  defined, 
that  the  channel  depths  in  both  Washington  and  Georgetown  harbors  should  be 
Bufficient  to  accommodate  the  largest  draft  vessels  that  can  be  brought  up  to  Arsenal 
Point,  with  such  additional  depth  at  the  wharves  that  vessels  lan  nu*eive  their  full 
cargoes  without  grounding  at  low  water. 

The  projected  depth  was  not  stated  in  feet,  but  by  the  above  imposed 
condition  was  at  that  time  limited  to  20  feet  at  low  tide,  and  this  depth 
was  adopted  in  all  estimates  for  the  work. 

By  act  of  March  3,  1899,  Congress,  however,  authorized  the  dredg- 
ing of  channels  24  feet  deep  at  low  tide  through  all  shoals  in  the  Poto- 
mac River  below  Washington,  D.  C.  This  work  is  now  in  progress 
under  a  continuing  contmct,  and  it  is  anticipated  that  it  will  be  com- 
pleted during  the  ensuing  fiscal  year. 

Upon  the  completion  of  this  dredging  of  the  shoals  in  the  Potomac 
River  below  ^\ashington,  the  adopted  project  for  improving  the 
Potomac  River  at  Washington,  I).  C,  will,  without  any  alteration,  pro- 
vide for  a  similar  increase  in  channel  depth  at  Washington,  for  which, 
however,  the  present  estimates  make  no  provision. 

The  desirability  of  extending  the  advantages  of  increased  depth  in 
the  Lower  Potomac  River  at  an  early  date,  so  that  deep-draft  vessels 
may  reach  the  navy -yard  and  wharves  at  Washington,  is  obvious  and 
need  not  be  dwelt  upon  here. 

The  present  project  has  for  its  object  the  improvement  of  the  navi- 
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gation  of  the  river  by  widening  and  deepening  its  channels,  reclama- 
tion of  the  flat8  by  depositing  on  them  the  material  dredged  from  the 
channels,  the  freeing  of  the  Washington  Channel,  so  far  as  it  can  be 
done,  of  sewage,  and  the  establishment  of  harbor  lines  beyond  which 
no  wharves  shall  be  built.  To  etfect  these  the  project  provides  for  20 
feet  depth  in  the  channels  at  low  water,  for  nlling  in  the  flats  to  a 
height  of  3  feet  above  the  flood  plane  of  1877,  and  for  a  tidal  reservoir 
or  basin  above  Long  Bridge,  to  be  provided  with  inlet  and  outlet  gates 
of  ample  dimensions,  to  work  automatically,  and  so  arranged  as  to 
admit  of  the  basin  being  filled  from  the  Virginia  Channel  on  the  flood 
tide  and  discharged  into  the  Washington  Channel  on  the  ebb.  An  ample 
system  of  drainage  for  the  reclaimed  area  was  also  contemplated. 

A  training  dike  on  the  Virginia  shore,  extending  downstream  from 
the  foot  of  Analostan  Island,  was  added  to  the  project  in  1890. 

The  project  also  provides  for  the  interception  of  all  sewage  now 
discharged  into  the  Washington  Channel  and  its  conveyance  to  the 
James  Creek  sewer  canal,  but  this  work  was  not  included  in  the  esti- 
mated cost  of  the  improvement,  which,  as  revised  in  1897,  is  $2,953,020. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1902,  was  $2,346,411.76. 

The  expenditure  resulted  in  the  dredging  of  a  channel  20  feet  deep 
and  550  feet  wide  through  the  bar  above  Long  Bridge,  and  in  restoring 
the  standard  20-foot  navigation  by  redredging  shoals  due  to  freshets; 
in  increasing  the  width  of  the  natural  channel  just  below  Long  Bridge 
by  50  to  500  feet  and  in  deepening  it  to  20  feet;  in  dredging  a  channel 
350  feet  wide  and  20  feet  deep  through  the  bar  in  the  Virginia  Channel 
near  Giesboro  Point;  in  dredging  the  Washington  Channel  to  a  width  of 
400  feet  and  a  depth  of  20  feet  for  a  navigation  channel,  and  in  dredging 
between  this  navigation  channel  and  the  wall  of  the  adjacent  reclaimea 
area  to  a  depth  of  12  feet;  in  dredging  at  the  junction  of  the  Washington 
and  Virginia  channels;  in  dredgmg  the  tidal  reservoir  (111  acres)  to  a 
depth  or  about  8  feet:  in  the  construction  of  the  reservoir  outlet,  and  in 
the  construction  of  35,289  linear  feet  of  sea  wall,  of  which  4,190  linear 
feet  has  been  taken  down  and  relaid,  and  5,965  linear  feet  of  trainingdike. 

The  total  amount  of  material  dredged  from  the  channels,  from  the 
commencement  of  the  improvement  (1882)  to  date  and  deposited  on  the 
flats,  is  about  11,565,427  cubic  yards. 

The  area  of  land  reclaimed  by  these  operations  is  621.12  acres  (or, 
including  reservoirs,  789.42  acres),  which,  by  act  of  March  3,  1897, 
was  declared  to  be  a  public  park,  under  the  name  of  Potomac  Park. 

The  maximum  draft  that  could  be  carried  through  the  Washington 
Channel  on  June  30,  1902,  at  mean  low  tide,  was  20  feet;  for  the  Vir- 
ginia Channel  it  was  19.5  feet. 

Th(^  benefits  to  navigation  from  the  improvements  have  been  marked. 
V(»ss(^ls  can  come  to  Washington  loaded  more  heavily  than  was  for- 
merly the  case.  The  value  of  the  commerce  to  be  benefited  may  be 
judged  of  by  examination  of  the  following  table,  showing  the  com- 
m(;rce  of  tlie  port  of  Washington,  in  tons,  from  1887  to  1901,  inclusive: 


i 


Tons. 

1887 618,972 

1888 581 ,  575 

1889 488,680 

1890 519,696 

1891 551,219 

1892 766,954 

1893 653, 433 

1894 644,588 


TODB. 

1895 693,450 

1896 723,657 

1897 593,684 

1898 646,239 

1899 716,549 

1900 661,420 

1901 706,661 
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The  items  of  work  remaininpf  to  be  completed  are  the  dredging  to 
full  width  of  the  Virginia  Channel,  the  niamtenance  of  both  the  chan- 
nels (Washington  and  Virginia),  the  misingof  the  incompletely  mised 
portions  of  the  area  to  the  full  height  contemplated  by  the  project, 
the  completion  of  the  sea  wall  of  the  tidal  re,servoir,  the  construction 
of  the  reservoir  inlet  gates,  and  completion  of  thetmining  dike  on  the 
right  of  the  Virginia  Channel  above  jLong  Bridge. 

Tor  more  detailed  ac(*ount  of  this  work  reference  is  made  to  the  last 
annual  report. 

July  1,  1901 ,  iMtlain-e  iinexpi'nded $92, 088. 17 

Amount  appropriate  by  river  and  harbor  act  aj)proved  June  13,  1902  . .     75, 000. 00 

167,988.17 
June  30,  1902,  amount  expende<l  <lnring  fiscal  year 80,  'S90. 93 

July  1,  1902,  balance  unexpended 87, 688. 24 

July  1,  1902,  outstanding  liabilitieti 648.00 

July  1 ,  1902,  balance  available 86, 940. 24 

(See  Appendix  K  1.) 

£.  Potomao  River  helow  Washhigtfm^  I),  C, — ^The  Potomac  River 
below  Washington  D.  C,  is  generally  a  wide  and  deej)  lx)dy  of  water, 
having  the  chai'acteristics  of  a  tidal  estuary  rather  than  of  a  fluvial 
stream. 

In  1891  a  survey  of  the  obstructions  to  24-foot  navigation  was  made 
and  a  report  renclered  which  is  printed  as  House  ¥jX,  Doc.  No.  33, 
Fifty- second  Congress,  first  session,  and  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1892,  page  1069. 

The  present,  which  is  also  tne  original,  project  for  this  improvement 
was  adopted  by  act  of  Congress  of  Marcn  3,  1899,  which  act  further 
providea  for  prosecuting  the  work  under  a  (continuing  contract.  This 
project  contemplates  the  improvement  of  the  waterway  by  dredging 
channels  24  feet  deep  and  200  feet  wide  through  all  obstructions  to 
24-foot  navigation  below  Washington,  D.  C,  at  an  estimated  cost  of 
$158,400. 

The  amount  expended  to  June  30,  1902,  was  ^5,206.27,  none  of 
which  was  applied  to  maintenance.  The  work  done  has  resulted  in 
dredeing  channels  200  feet  wide  and  24  feet  deep  entirely  through 
Smiws  Point  upper  shoal,  Smiths  Point  lower  shoal,  and  Maryland 
Point  Shoal,  ana  through  Matta woman  Shoal,  except  for  a  length  of 
about  2,500  feet,  where  two  ridges  of  hard  material  were  encountered. 
The  overlying  soft  material  has  been  removed  from  both  of  these 
ridges  and  a  channel  80  feet  wide  and  24  feet  deep  has  been  cut  through 
the  upper  ridge. 

The  maximum  draft  that  could  bo  carried  over  the  shoals  in  the 
Potomac  River  ])elow  Washington,  D.  C,  on  June  30,  i9i)2,  at  low 
tide  was  about  21.2  feet  and  the  mean  ninge  of  tides  is  about  1.6  feet. 

The  total  tonnage  annually  passing  through  these  channels  is  esti- 
mated at  from  900,000  to  1,000,000  tons.  In  connection  with  this 
reference  is  made  to  the  commercial  statistic-s  in  the  report  upon 
improvement  of  the  Potomac  at  Washington,  D.  C. 

For  the  completion  of  the  work  provided  for  under  the  present  proj- 
ect the  appropriation  of  March  3,  1901,  appears  suflicient.  A  channel 
only  200  feet  wide  is,  however,  regarded  as  rather  contracted  for  a 
river  of  the  width  and  importance  of  the  Potomac,  and  especially  in 
view  of  the  location  of  the  Washington  navy-yard  upon  its  shores. 
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During  the  ensuing  year  so  much  of  the  unexpended  balance  as  is 
requirea  will  be  applied  in  completing  the  channels  provided  for  by 
the  existing  project  by  dredging  and  rock  excavation. 

It  is  hoped  tnat  an  increase  in  width  of  these  channels  to  400  feet 
ma}'  soon  be  authorized  by  Congress. 

July  1,  1901.  balance  iinexjiended 1126,687.55 

June  30,  1902,  amount  exixinded  during  fiscal  year 35, 893. 82 

July  1,  1902,  balance  unexi)ende<l 90,793.73 

July  1,  1902,  outstanding  liabilities 278.00 

July  1,  1902,  ])alance  available 90,515.73 

July  1,  1902,  amount  covered  by  uncompleted  contracts 39, 945. 00 

(Sec  Appendix  K  2.) 

3.  Anacostia  River ^  1),  61 — Congress  by  act  approved  June  13, 
1902,  appropriated  the  sum  of  $150, OCK)  for  improving  Anacostia 
River,  with  a  view  to  the  interests  of  commerce  and  navigation,  in 
accordance  with  such  portions  of  the  report  submitted  in  House  Doc. 
No.  87,  Fifty-fifth  Congress,  third  session  (reprinted  at  p.  1443  of 
Annual  Report  of  the  Chief  of  Engineers  for  1899),  as  relates  to  sec- 
tion 1  of  said  river,  being  the  portion  below  the  navj^-yard  bridge. 

The  part  of  the  project  considered  in  the  report  referred  to  (House 
Doc.  No.  87,  Fiftj'^-fifth  Congress,  third  session^  relating  to  the  main 
channel  for  commerce  and  navigation,  providea  for  a  channel  20  feet 
deep  at  mean  low  tide  and  400  feet  wide  from  the  mouth  of  the  river 
totnenavy-\-ard,  including  sufficient  turning  room  in  front  of  the  yard. 

The  last  work  done  upon  the  Anacostia  bv  the  Engineer  Depart- 
ment for  improvement  of  the  navigation  of  the  stream  was  under 
an  allotment  of  $20,000  included  in  tne  item  in  the  act  of  September 
19j  1890,  for  improving  the  Potomac  River  at  Washington.  Under 
this  allotment,  channels  20  feet  deep  and  about  200  feet  wide  were 
dredged  through  shoals  near  the  foot  of  South  Capitol  street  and  oflf 
Greenleaf  or  Arsenal  Point.  This  dredging  was  completed  in  May, 
1892,  at  a  cost  of  $18,586.94. 

■llJt  is  proposed  to  begin  the  work  provided  for  in  the  act  of  June  13, 
1902,  at  an  early  day. 

July  1,  1901,  balance  unexpended  (improving  Potoma<j  Kiver,  "Eastern 
Branch,"  act  September  19,  1890) $1, 463. 06 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .  150, 000. 00 

July  1,  1902,  balance  unexpended 151, 463. 06 

(See  Appendix  K  3.) 

J^,  Breton  Bay  and  PaUment  Rvver^  Mariil/ind, — Improvement  of 
these  streams  was  included  in  a  lump  sum  of  ^9,000  appropriated  by 
act  of  Congress  of  June  13, 1902,  the  specific  amounts  to  be  allotted  by 
the  War  Department.  As  recommendations  for  these  allotments  have 
to  await  the  results  of  examinations  shortly  to  be  undertaken,  no  more 
definite  report  can  here  be  made. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     $9, 000. 00 
July  1,  1902,  balance  unexpended 9,000.00 

(See  Appendix  K  4.) 
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5,  lork  Rivtn*^  Occofjuan^  Lower  Machodoc^  Nauckux.  Aqu!a^  (nid 
Carters  creeJcs^  Virgin  la. — {a)  Yi/rl*  Hfver. — York  River  is  41  miles 
long  and  discharges  into  Chesapeake  Bay  about  16  miles  above  Old 
Point  Comfort.  Entering  the  river,  24  feet  can  he  earried  for  32  miles, 
or  up  to  Potopotank  bar,  1)  miles  ])elow  Westpoint.  In  1880  the  ruling 
deptn  on  this  bar  was  18.5  feet.  WestjH)int  bar,  the  next  obstruction 
to  navigation,  commences  a]K)ut  2  miles  below  and  extends  up  to 
Westpoint.     Before  improvement  it  had  a  ruling  depth  of  15.5  feet. 

The  original  prf)jcct  for  improvement,  adopted  in  1880,  proposed 
dredging  channels  22  feet  deep  and  2i)()  feet  wide  through  the  bars. 
In  1884,  on  account  of  growth  of  trade,  the  width  wa,s  increased  to 
400  feet,  and  in  1887  the  project  was  further  amended  to  include  con- 
struction of  a  dike  along  the  right  })ank  at  Westpoint  bar  to  maintain 
the  channel.  Total  cost  of  the  revised,  which  is  the  present,  project, 
$308,800. 

The  amount  expended  to  June  30, 11>02,  was  *23JM21^.02.  It  resulted 
in  a  dredged  channel  105  feet  wide  and  22  feet  deep  at  Potopotank, 
and  one  22  feet  deep  and  160  to  260  feet  in  width  at  Westpoint  bar. 
A  training  dike  10,142  feet  long  has  been  constructed  at  Westpoint 
bar,  and  examinations  of  the  channel  made  subsequent  to  its  construc- 
tion show  that  the  channel  dimensions  obtained  by  dredging  are  now 
being  maintained. 

The  maximum  draft  that  could  be  carried  through  the  channels  on 
June  30,  1902,  at  low  tide  w^as  about  20  feet.  The  mean  range  of  tide 
is  about  3  feet. 

The  work  remaining  to  be  done  to  complete  the  project  is  the  dredg- 
ing necessary  to  complete  a  channel  400  teet  w-ide  and  22  feet  deep  and 
the  extension  and  maintenance  of  the  dike. 

A  large  and  important  commerce  has  been  benefited  by  this  improve- 
ment. vVestpoint  was  for  years  the  cotton-shipping  point  of  the 
Southern  Railway  Company.  In  1896  this  company  estaMished  a  new 
shipping  point  near  Norfolk,  Va.,  and  freight  carrying  on  the  York 
River  fell  off  considerably. 

While  the  amount  of  river  commerce  is  still  below  what  it  was  prior 
to  1896,  extensive  new  industries  have  been  and  are  being  established 
at  Westpoint,  and  there  is  a  demand  for  the  widening  of  the  channels 
to  their  full  projected  width,  with  a  depth  of  at  least  20  feet. 

The  following  table  shows  the  tonnage  of  the  river  from  1888  to 
1894: 

Beported  foi^-  Tonn.     i  Reporte<i  for—                                 Toiw. 

1888 285,480  |  1892 345,559 

1889 828,:i53  I    1898 :^51,390 

1890 418,190  i    1894 379,808 

1891 304,  ;^«  ; 

Repeated  efforts  liave  been  made  to  procure  commercial  statistics 
for  years  subsequent  to  1894,  but  without  success. 

(h)  Occoquan  6'/v?^X*.— Occoquan  Creek  is  a  tributary  of  the  Potomac 
River,  which  it  enters  about  25  miles  below  Washington,  D.  C.  The 
stream  is  navigable  from  its  mouth,  at  Sandy  Point,  to  the  town  of 
Occoquan,  a  distance  of  4  miles. 

At  the  time  of  the  adoption  of  the  original  project  in  1873  naviga- 
tion was  obstructed  by  three  bars,  designated  as  Lower  Mud,  Upper 
Mud,  and  Sand  bars,  over  which  but  1.2  feet  could  be  carried  at  low 
tide.    The  project  of  1873  provided  for  dredging  channels  100  feet 
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wide  and  5  feet  deep  through  these  three  bars,  and  was  modified  in 
1879,  so  as  to  include  a  new  channel  through  and  a  dike  at  the  Sand 
Bar,  and  the  dredging  of  a  channel  of  the  above  dimensions  through 
Occoquan  Bar.  Four  appropriations  were  made  from  1878  to  1878 
amounting  to  $25,000,  and  in  1880  the  improvement  was  regarded  as 
completed. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of 
August  11,  1888,  a  new  survey  of  the  creek  was  made  in  1889.  The 
survey  showed  that  the  channels  dredged  through  Lower  Mud,  Sand, 
and  Occoquan  bars  had  all  filled  in  from  2  to  3  feet  in  depth  since  1880. 
The  act  of  September  19,  1890,  appropriated  $10,000  for  improving 
the  creek. 

The  project  adopted  December  5, 1890,  for  the  new  (present)  improve- 
ment comprises  the  dredging  of  channels  6  feet  deep  and  100  feet  wide 
through  the  four  bars,  except  the  lower  2,000  feet  of  the  Lower  Mud 
Bar,  where  the  width  is  to  be  150  feet,  and  the  construction  of  dikes 
at  Upper  Mud,  Sand,  and  Occoquan  bars  to  maintain  the  depth  obtained 
by  dredging.     The  estimated  cost  of  this  project  is  ^5,000. 

The  amount  expended  on  the  existing  project  to  June  30,  1902,  was 
$24,727.97,  of  which  about  $10,000  was  applied  to  maintenance.  .  This 
expenditure  has  resulted  in  dredging  channels  from  100  to  150  feet  in 
width,  and  to  a  least  depth  of  6  feet  throiigh  the  four  bars,  and  in  the 
construction  of  1,585  linear  feet  of  dike  at  Occoquan  Bar  and  Sand  Bar. 

The  maximum  draft  that  could  be  carried  through  the  channels  on 
June  30,  1902,  at  mean  low  tide  was  about  6  feet,  and  the  width  of  the 
channels  between  6-foot  contours  was  100  feet.  The  mean  range  of 
tide  is  about  2  feet. 

The  work  remaining  to  be  done  to  complete  the  project  is  extension 
of  the  dike  at  Sand  Bar  about  800  feet,  construction  of  a  dike  at 
Upper  Mud,  and  such  dredging  as  may  be  necessary  to  restore  the 
channel  dimensions  called  for  by  the  project.  Owing  to  the  action  of 
freshets  in  the  upper  part  and  to  the  great  width  of  the  lower  part  of 
the  stream,  and  cross-tidal  currents  m  the  latter,  it  is  probable  that 
occasional  redredging  will  be  required  to  maintain  the  depth,  even 
after  the  essential  features  of  the  project  shall  be  completed.  The 
project  is  not,  therefore,  regarded  as  capable  of  permanent  completion 
as  regards  dredging. 

The  work  done  under  the  appropriations  for  this  improvement  has 
been  of  material  benefit  to  the  trade  and  commerce  connected  with  this 
locality  by  increasing  the  original  ruling  depth  of  3  feet  at  low  tide  to 
6  feet,  thus  obviating  the  delays  due  to  waiting  for  tides  and  increas- 
ing the  available  draft  of  vessels  navigating  tne  creek.  In  this  con- 
nection attention  is  invited  to  the  appended  compamtive  table  of  com- 
mercial statistics.  The  articles  carried  through  the  channel  are  mostly 
sand  (for  building),  railroad  ties,  piles  and  wood,  (;oal,  fertilizers,  flour 
and  gmin,  and  miscellaneous  articles,  being  small  in  amount. 

Receipts  and  shipments  by  water. 

Tons.  I                                                                       Tons. 

1891 8,205  1898 29,866 

1892 56,705  1900 69,400 

1894 8,900  1901 20,220 

1895 10,475  

1896 41,670  Total  for  nine  years 261,275 

1897 15,835 

Of  the  total  tonnage,  105,600  tons  was  sand. 
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(c)  Lower  Machndoc  Creek. — ^This  creek  is  a  tidal  estuarv  on  the 
right  bank  of  the  Potomac  River,  and  a])out  85  miles  below  \Vashin^- 
ton,  D.  C.  It  has  a  navigable  length  of  about  4  miles.  The  width 
between  banks  at  the  mouth  is  1  mile  and  between  the  12-foot  con- 
tours the  channel  width  exceeds  8,i)(.Kj  feet.  The  lower  part  of  the 
creek  for  a  distance  of  1^  mil(\s  above  the  mouth  is  three-fourths  of  a 
mile  to  a  mile  in  width,  with  a  navigable  dcjpth  of  1H  feet,  affording  a 
safe  harbor  during  northeast  to  southeast  storms. 

At  the  Narrows,  2  miles  a])ove  the  mouth,  the  stream  siuldenly  con- 
tracts to  a  width  of  650  feet,  and  the  channel  is  ol^structed  by  a  sand 
bar  over  which  but  4  feet  could  be  carried  at  low  tide.  This  bar  has 
constituted  the  principal  obstniction  to  navigation. 

After  jmssing  Narrows  bar  a  depth  of  10  to  14  feet  is  found  in  the 
channel,  gradually  shoaling  to  about  i*  feet  near  Cupelo  Point,  3  miles 
above  the  mouth,  and  thence  to  about  6  feet  at  Drum  Bay,  the  head  of 
navigation,  4  miles  atove  the  mouth. 

The  present  approved  project,  adopted  November  :il»,  1S92,  provides 
for  dredging  a  channel  150  feet  wide  and  i)  feet  deep  at  low  tide  throuirh 
the  bar  at  flie  Narrows.  The  estimated  cost  was  originally  Jj^lojMiO. 
This  estimate  was  revised  in  181)7  and  reduced  to  J?IU10(). 

The  total  expeiijiiture  to  the  close  of  the  year  ending  June  30,  .llMi:>, 
was  $8,824.12.  It  residted  in  a  dredged  channel  through  Narrows 
bar  150  feet  wide  and  9  feet  deep  for  about  1.150  feet  (or  about  two- 
thirds  of  the  length  of  the  ])ar),  the  remaining  third  (575  f(»et)  being 
dredged  to  a  depth  of  9  feet  for  a  middle  width  of  llo  feet,  with  a 
strip  on  each  side  iiO  feet  in  width  and  fJ  feet  in  depth.  The  portion 
of  the  above  amount  expended  in  maintenance  (redrcdging)  is  esti- 
mated as  $5a). 

The  available  funds  being  practically  exhausted,  no  work  of  improve- 
ment was  in  progress  during  the  past  fiscal  year. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  over  the 
shoalest  part  of  the  locality  under  improvement  was  about  9  foot. 
The  mean  range  of  tide  is  about  1.7  feet. 

The  benefit  to  navigation  and  commerce  from  the  work  already 
done  has  been  considerable,  as  large  sailing  vessels  and  regular  lines 
of  steamers  now  enter  the  creek,  which  was  imiK)ssi]>le  previous  to  the 
improvement. 

Kepeatcd  efforts  have  been  made  to  obtain  commercial  statistics  for 
this  work,  but  without  success. 

{(H)  Nandiui  Creek, — [This  work  was  in  the  charge  of  Maj.  James  B.. 
Quinn,  Corps  of  Engineers.]     Before  improvement  the  entrance  chan- 
nel to  this  creek  was  indirect,  narrow,  and  sinuous,  and  could  only  be 
navigated  at  mean  low  water  by  vessels  of  5  feet  draft.     Within  the 
mouth  the  channel  was  sulKcient  for  all  commercial  needs. 

The  existing  project,  approved  May  11,  1S99,  is  to  secure  a  direct 
channel  by  dredging  a  distance  of  1,200  feet  through  the  bar  at  the 
mouth  of  the  creek  over  a  width  of  100  feet  to  a  depth  of  8  feet  at 
mean  low  wat^r,  at  an  estimated  cost  of  sfr),()00. 

June  30,  1902,  the  expenditures  on  account  of  this  improvement 
amounted  to  $5,971.32,  a  channel  1,200  feet  long,  75  feet  ]x>ttom  width, 
having  been  dredged  to  a  depth  of  8  feet  at  mean  low  water. 

As  anticipated,  this  channel  has  tilled  in  so  that  the  available  draft 
which  could  be  carried  into  the  creek  June  30,  1902,  at  mean  low 
water,  was  limited  by  the  shoaling  to  5  feet  9  inches.     The  minimum 
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amount  of  coinuierce  reported  for  any  calendar  year  since  the  incep- 
tion of  the  work  of  improvement  was  in  1900,  when  it  only  amounted 
to  1,167  tons.     The  maximum  amount  was  in  1898,  8,550  tons. 

(e)  Aquia  and  Carters  creeks, — Improvement  of  these  streams  was 
included  in  a  lump  sum  of  $16,000  appropriated  by  act  of  Congress  of 
June  1»3,  1902,  wnich  sum  also  covered  improvement  of  several  other 
streams,  the  specific  amounts  to  be  allotted  by  the  War  Department. 
As  recommendations  for  these  allotments  have  to  await  the  results  of 
examinations  of  the  streams  now  in  progress,  no  more  definite  report 
can  here  be  made. 

July  1,  1901,  balance  unexpended $3,770.18 

Amount  appropriated  by  river  and  harbor  aot  approved  June  13,  1902. .     16, 000. 00 

19,  770. 18 
June  30,  1902,  amount  expended  during  fiscal  year 2, 672. 61 

July  1,  1902,  balance  unexpendeil 17,097.57 

July  1 ,  1902,  amount  covered  by  uncomplete<i  contracts 518. 00 

(See  AiTpehdixes  K  5-7  and  L  8.) 

0.  Nonun!  Creek,,  Virginia. — Nomini  Creek  enters  the  Potomac 
River  about  82  miles  below  Washington.  In  1872.  its  navigation  was 
obstructed  by  a  bar  of  oyster  shells  and  sand  at  its  mouth,  over  which 
but  3  feet  depth  could  be  carried.  After  passing  the  bar  the  stream 
widens,  and  8  feet  could  be  c^irried  for  about  3^  miles  to  Nomini 
Ferry,  while  5  feet  could  be  carried  for  about  6  miles  above  the 
mouth. 

The  project  for  improvement  adopted  in  1873  provided  for  dredging 
a  channel  through  the  bar  100  feet  wide  and  9  feet  deep.  In  1890  the 
project  was  finally  modified  and  as  follows,  this  modified  project  being 
the  present  one: 

The  dredged  channel  to  be  150  feet  wide  and  9  feet  deep;  a  jetty  to 
be  constructed  from  White  Point  on  the  ea^t  and  one  from  Cedar 
Island  on  the  west;  dikes  to  be  built  inside  White  Point  to  check  the 
cross  currents.  Estimated  revised  cost,  $72,500.  Examination  made 
in  1897  showed  that  the  east  jetty  should  be  made  400  feet  longer,  and 
that  both  jetties  should  be  made  higher  than  originally  projected,  the 
increased  cost  bringing  the  estimate  up  to  $105,000. 

The  amount  expended  to  include  June  30,  1902,  was  $66,983.62,  of 
which  about  $15,000  was  applied  to  maintenance.  It  resulted  in  the 
dredging  of  the  outer  channel  to  a  depth  of  9  feet  at  mean  low  tide  by 
a  width  of  140  to  150  feet,  and  the  constniction  of  872  linear  feet  of 
the  east  jetty  at  a  height  of  4  feet  above  low  tide. 

The^maxiuuim  draft  that  could  be  carried  through  the  channel  on 
June  30,  1902,  at  mean  low  tide  was  about  9  feet.  The  mean  range 
of  tide  is  1.8  feet. 

Total  of  freight  transported  through  the  channels  under  improve- 
ment, 1889-1898,  was  196,110  tons;  tliat  for  1901  was  22,400  tons. 
The  freight  consisted  of  coal,  farm  produce,  grain,  lumber,  05'ster8, 
railroad  ties,  general  merchandise,  and  wood.  The  tonnage,  by  years, 
is  given  below. 

The  work  required  for  completion  of  the  project  is  extension  of  the 
east  jetty  347  feet,  beginning  and  building  of  the  west  jetty,  and  a 
small  amount  of  redredging  of  the  channel  where  slight  shoaling  has 
occurred. 
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Tonnag*\  /#//  tjearH. 

Toils.  TonB. 

1889 18,542;  1895 16,2f>0 

1890 15,825     189H 7,425 

1891 62,3()0  !  1897 7,370 

1892 21, 000  :  1898 9, 640 

1893 17,«58  !  11K)1 22,400 

1894 25,100 

This  stateinont  is  for  sailinir  vessels  only.  The  steamers  carry  the 
great  bulk  of  grain  and  merchandise. 

Repeated  efforts  were  made  to  obtain  commercial  statistics  for  1899 
and  19()(),  Imt  they  could  not  be  procured. 

July  1,  1901,  balance  iinexpt^ndiMl ?3, 166.38 

June  30,  1902,  amount  expen<U»<l  during  tiw^al  year 150. 00 

July  1,  1902,  l)alance  nnexjH'nae*! 3,016.;^ 

(See  Appendix  K  8.) 

7.  Rappahaniupck  River ^  Virgin  la, — The  Rappahannock  River  is 
navigable  from  its  mouth  in  C.hesapeake  \^\\.\  to  1?  redericksburtj:,  Va.,  a 
distance  of  10t>  miles.  The  lower  part  of  the  river  has  the  character 
of  a  tidal  estuaiy,  the  width  varying  from  1  to  8.5  miles.  The  rul- 
ing depth  at  the  mouth  is  5  fatlboms,  and  this  depth  holds  to  Jones 
Point,  28  miles  above,  while  17  feet  can  be  carried  to  within  1  mile 
of  Tappahannock,  w^hich  is  41  miles  from  the  mouth.  Above  Tap- 
pahannoi'^k  the  river  has  a  tortuous  course,  and  above  Port  Royal, 
29  miles  from  Fredericksburg^,  it  flows  between  high  banks.  The  width 
at  Fredericksburg  is  about  350  f(M»t,  gradually  increasing  to  about  1,500 
feet  at  Port  Royal.  In  1871,  prior  to  the  inception  of  the  improve- 
ment, 6  feet  could  be  carried  to  within  a  mile  of  Fredericksburg,  and 
thence  4  feet  to  the  town. 

The  obstructions  to  navigation  before  improvement  was  undertaken 
were  nine  bars  between  Tappahamiock  and  Fredericksburg,  over  which 
the  ruling  depths  were  from  4  to  loi^  feet.  Seven  of  the  bars  were  in 
the  124  miles  of  river  below  Fredericksburg.  Of  these  bars,  Fredericks- 
burg Bar,  with  a  least  depth  of  4  feet,  and  Spottswood  Bar,  4  miles 
below  Fredericksburg,  with  a  letust  d(>pth  of  fJ  feet,  caused  the  most 
delay  to  steamboats  and  vessels. 

The  original  project,  approved  in  1871,  was  to  secure  a  channel  100 
feet  wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
from  Fredericksburg  to  Tappahannock,  th(i  wrecks  obstructing  the 
channel  to  be  removed.  The  hrst  estimate  of  the  cost  of  this  improve- 
ment was  $83,7*30.  In  1870  the  project  was  amended  so  as  to  provide 
for  dredging  a  channel  100  feet  wide  and  li)  feet  deep  through  the  bars 
between  Frederi(*ksburg  and  Port  Royal,  and  one  200  feet  wide  and  15 
feet  deepl>etween  Port  Royal  and  Tappahamiock,  for  a  larger  class  of 
vessels;  the  depths  secured  by  dredging  to  be  maintained  by  a  system 
of  wing  dams  and  training  dikes  to  be  built  of  piles  and  sheet  piling,  or 
of  piles  and  brush  or  logs,  the  dikes  being  also  required  in  some  cases 
to  secure  the  dredged  material  from  being  carried  back  into  the  river. 

The  total  cost  of  the  revised  project,  which  is  the  present  approved 
project,  was  estimated  at  $381,500. 

The  amount  expended  to  June  30,  1902,  was  $205,964.91,  of  which 
about  $75,000  has  been  applied  to  maintenance  of  channels  and  dikes. 
This  expenditure  resulted  in  the  partial  improvement  of  the  seven  bars 
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The  amount  expended  to  include  June  80,  11M)2,  was  $3:^,722,  of 
which  about  5?lO,CM.)0  has  l>een  applied  to  maintenance.  It  resulted  in 
securing  a  channel  li>  feet  deep  and  150  feet  wide  throujifh  the  outvr 
liar  and  a  channel  10  feet  deep  and  135  feet  wide  throuj^h  the  inner 
bar,  with  a  small  turning  basin  lu  feet  deep  at  tlie  steamboat  wharf. 

A  contract  was  made  October  21),  11M)0.  for  alxmt  ^720  worth  of 
dredging  at  Urlmna  Creek  (the  funds  ])eing  a  small  balance  from 
appropriations)  to  be  done  under  the  same  <*ontnict  for  certain  dredg- 
ing in  York,  Mattaponi,  and  J^anuuikey  rivers  and  Milford  Haven, 
Va.  The  contractor  has  been  engaged  at  other  of  the  localitie^s,  and  no 
dredging  was  done  at  Trbana  Creek  during  the  fiscal  vear  ending  June 
30,  1902. 

The  maximum  draft  that  could  be  carried  through  the  channels  on 
June  30,  1902,  at  low  tide,  was  a})out  l».r>  feet:  the  mean  range  of  tide 
is  1.6  feet. 

Tlie  improvement  has  l)een  of  ]>enelit  to  conunerce  and  navigation 
by  permitting  the  entrance  of  sjiiling  vessc^Is  to  the  creek  and  ena})ling 
one  of  the  8teamei*s  of  the  Weems  Line,  Ifeiltimore  to  Fredericksburg, 
to  enter  the  creek  and  land  at  the  wharf. 

The  value  of  the  commerce  and  navigjition  of  the  stream  is  indic4it(»d 
by  the  following  tabh»  of  connnercial  stiitistics.  The  principal  arti- 
cles of  commerce  are  oysters,  railroad  ti(\s,  coal,  lumber,  wood,  farm 
produce,  guano,  and  general  merchandis(\ 


COMMEKClAli   ^TATISTICK. 


CalendHr  yoar. 


Kt!iK)rtocl  1  Reported 

byMr.  F.A.IbyMr.J.D. 

Bristow.   1   OreN!*ltt. 


J891... 
1892... 
IMS... 
18M... 
1896... 
1886... 
1897... 
1900... 
1901... 


TmiH. 

Tims. 

19.500 

22.100 

•20,0»5 

17.125 

6ft,><«) 

61,290 

82,395 

88,805 

G(5,5»0 

92.:i20 

lH7,4«r) 

133,925 

irja,87o 

isi.r,oo 

179, 5 W 

179,414 

WS.250 

494,200 

Commercial  statiHtiCH  rt'ceivc<l  for  iww  an<l  1899  won*  iu»i  in  n  ftinn  to  Im*  iiw<l. 
These  iitatiHticH  are  not  ri'ifrtnlod  as  tnitiroly  corn'*'!. 

July  1, 1901,  balance  nnexi»en<kMl $778. 00 

July  1, 1902,  balance  unexpendeii 77H.  (X) 

July  1, 1902, amount  rovercni  by  nnronipii'toil  contrarts 720. 00 

(See  Appendix  K  10.) 

9.  llarhor  at  Milftrrd  Ilavt^n^  Va, — Milford  Ilaven  i.s  a  tidal  estuary 
of  Chesapenke  Bay,  situated  on  its  western  shore,  near  Cherry  Point,  at 
the  mouth  of  Piankatank  Itiver,  and  about  85  miles  north  of  Old  Point 
Comfort.  The  haven  is  about  4  miles  lon^j;  and  from  one-half  to  1  mile 
wide.  Its  general  direction  is  northwest  and  southeast.  The  depth  in 
the  channel  ranges  from  ^\  to  15  feet,  but  is  generally  7  feet  or  more. 
The  haven  has  two  entrances,  one  at  the  northwest  end,  at  Hills  Bay, 
an  arm  of  the  Piankatank  Kiver,  about  1  miles  from  Cherry  Point,  and 
aDother  at  the  southeast  end,  on  Chesjipeake  Ifey,  about  5  miles  below 
Cherry  Point,  thus  separating  from  the  main  shore  a  considerable  body 
of  land  known  as  Gwynns  Island.  Both  entrances  are  obstructed  by 
bars.    The  southeast  entrance  is  exposed,  and,  as  the  bar  has  a  ruling 
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depth  of  hut  5  feet,  is  }>iit  seldom  used.  The  northwest  entrance,  from 
Piiinkatiink  River,  is  the  one  jrenerally  used  hy  vessels  and  steamers 
entering  the  haven,  and  before  improvement  tlbe  bar  obstructing  this 
entmnce  had  a  ruling  depth  of  8  feet. 

The  original — which  is  also  the  present — project  for  improvement 
was  adopted  ))y  act  of  Congress  of  March  8,  1899,  and  proposed  the 
dredging  of  a  channel  10  feet  deep,  with  a  minimum  widtn  of  200  feet, 
through  this  bar,  at  an  estimated  cost  of  $12,500. 

By  act  of  Congress  approved  June  6, 1900,  it  was  provided  that — 

The  unexi)eii(le<^l  balance  of  the  appropriation  for  the  improvement  of  the  harbor 
at  Milford  Haven,  Va.,  or  any  part  thereof,  may,  in  the  di8C!retion  of  the  Secretary 
of  War,  be  iiiscd  for  the  improvement  of  the  bar  within  said  harbor. 

This  inner  \m,r  has  a  ruling  depth  of  about  8  feet,  but  it  was  not 
included  by  the  act  of  March  3, 1899,  in  the  original  survey  or  project, 
which  provided  only  for  the  bar  at  the  '" entrance.'' 

The  amount  expended  to  include  June  30,  1902,  was  $8,891,  none  of 
which  was  applied  to  maintenance.  It  resulted  in  dredging  the  chan- 
nel through  the  outer  bar  to  the  full  dimensions  required  by  the  proj- 
ect.    No  work  has  been  done  on  the  inner  bar. 

A  contract  was  made  October  29,  1900,  for  dredging  the  inner  bar 
under  the  same  contract  as  for  certain  dredging  to  be  done  in  York, 
Mattaponi,  and  Panmnkey  rivers  and  Urbana  Creek,  Virginia.  The 
contractor  having  been  engaged  at  other  of  the  above  localities,  no 
dredging  has  yet  been  done  upon  the  inner  bar,  but  it  will  be  begun 
early  in  the  next  fiscal  year. 

Tne  maximum  dnift  that  could  be  carried  through  the  channels  on 
June  30,  1902,  at  low  tide  was  about  10  feet  on  the  outer  bar  and 
about  8  feet  on  the  inner  bar.     The  mean  mnge  of  tide  is  1.3  feet. 

The  value  of  the  commerce  and  navigation  at  this  place  may  be  seen 
by  referring  to  the  commercial  statistics.  The  principal  articles  of 
commerce  are  oysters,  farm  produce,  fish,  flour,  and  general  mer- 
chandise. 

CO  M  M  E  KC  •  1 A  I .   HT  A  T I  ST  K  "S. 

Tonnage  for—  Tons. 

1900 15,031 

1901 16,856 

July  1,  1901,  balance  unexpendecl $3, 609. 00 

Amount  of  judgment  recovered 3, 032. 97 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .       5, 000. 00 

July  1 ,  1902,  balance  unexpended 11, 641. 97 


July  1 ,  1902,  amount  covered  by  un(!f )niplet4„'d  contracts 1, 920. 00 

(See  Appendix  K  11.) 

10.  Mattapiml  Rlvei\  Virqinia, — The  Mattaponi  River  is  navigable 
for  small  steamers  and  vessels  from  its  mouth  to  Aylett,  about  39  miles, 
and  can  be  made  navigable  for  small  barges  from  Aylett  to  Monday 
Bridge,  16  miles.  At  the  time  of  the  adoption  of  the  project  the 
obstructions  to  a  5^-foot  navigation  below  Aylett  consisted  of  seven 
bars,  upon  which  the  ruling  depths  at  low  tide  varied  from  2.4  to  3.8 
feet.  Above  Aylett  there  were  numerous  bars,  but  no  work  upon  them 
has  been  proposed.  The  river  was  also  obstructed  by  snags,  wrecks, 
and  overhanging  trees. 
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The  original  project  for  iiii])n)vriHPii(,  adopted  in  ISSO,  ])rovul(»d  for 
removal  of  snajif.s,  wrecks,  and  leaning  trees  below  Monday  Bridufi*,  and 
the  improvement  of  the  bars  lielow  Aylett,  so  as  to  ^ive  a  depth  of  nj^ 
feet  at  low  tide  and  a  channel  width  of  40  feet.  This  project  was 
extended  by  the  terms  of  the  river  and  har])or  act  of  July  1»S,  lsi>2, 
which  provided  for  the  removal  of  snapfs  as  far  up  as  (luineas  liridj/e, 
neiir  Milford  Station,  on  the  Richmond,  FrederieKslnir^  and  Potomac 
Railroad.  Estimated  cost  of  tliis,  which  is  the  present  project, 
*72,10O. 

The  amount  expended  to  June  80,  1902,  was  J?29,102.7l,  of  which 
about  IjvS.OOO  was  applied  to  maintenance.  This  expenditure  resulted 
in  the  removal  of  snacks,  logs,  and  overhanj^in^  tre(\s  from  tlie  river, 
between  Robinsons  Bar,  34  miles  above  the  moutii  and  Monday  Brid«^(?, 
21  miles  al>ove  Robinsons,  and  in  keeping  the  river  ]>elow  Aylett  free 
from  such  obstructions;  in  constructing  2,21*7  linear  feet  of  dike  at 
Robinsons  Bar,  and  in  dredging  channels  of  tlie  full  projected  dimen- 
sions entirelv  through  Line  Tree  and  nearlv  one-thircl  of  the  distimco 
through  Latane  Bar. 

The  maxinmm  draft  that  could  l)e  carried  at  mean  low  water  over 
the  shoalest  part  ut  the  channel  June  80,  1JM)2,  was  2.4  feet,  at  Walker 
liar.     The  mean  mnge  of  tide  is  about  3  feet. 

The  work  already  done  upon  this  river  has  ])een  of  benetit  to  the 
existing  commerce,  the  amount  of  which  is  shown  by  the  following 
table.  As  snags  and  other  obstructions  form  in  greater  or  less  degree 
after  every  freshet,  nuich  of  the  work  done  has  had  to  be  gone  over 
again.  Before  any  work  for  improvement  was  underUiken  the  trade 
wa8  limited. 

Ttnntiujv  by  yrarM. 

Tons.  Tons. 

1890 ;^2ji5()  181M :«»,300 

mn r>2,  IMK)  '  18W) 44,  7(K) 

1802 32,()90  190<) 42.500 

189:i :i6,420  ■  1901 12,054 

Cominemal  HtatinticH  fnr  tlu*  yeaiv  1S95-1898  roiihl  not  ])o  prm-ured. 

July  1,  1901,  Iwlance  nnexi>einle<l $4, 111.24 

June  30,  1902,  amount  expended  during  fiwal  yvnv .'<,  47.*i.  95 

July  1,  1902,  balance  unexpeiuUd 037. 29 

July  1,  1902,  outstanding  lia»>iUtieH 12. 00 

July  1,  1902,  balance  avaiUil)le 025. 29 


July  1,  1902,  amount  covered  by  un<<^inpleted  (Mnitracts 2.'U>. 5(5 

(See  Appendix  K  12.) 

11.  Pamunhiij  R!vtt\  V!r(/!nvi, — The  Pamunkey  River  is  navigable 
from  its  mouth  at  Westpoint,  on  York  River,  to  llanovertown,  a  dis- 
tance of  about  51^  miles.  At  the  time  of  the  adoption  of  the  project  a 
draft  of  7  feet  could  be  carried  at  low  water  to  Buckland  Bar,  38^^ 
miles  above  Westpoint.  A]>ove  this  bar  there  were  six  bars,  extend- 
ing along  the  river  for  about  15i  miles,  the  ruling  depths  on  which 
varied  from  5i  to  2  feet.  Besidc^s  these  bars,  th(i  river  was  obstructed 
by  wrecks,  logs,  snags,  and  overhanging  trees. 
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The  project  for  improvement,  adopted  in  1880  and  amended  in  1885, 
contemplates  7-foot  navigation  to  Bassett  Ferry,  47  miles  from  West- 

B)int;  thence  5  feet  to  Wormley  Landing,  54  miles;  thence  3  feet  to 
anovertown,  the  7-foot  channel  to  have  a  width  of  100  feet  and  the 
other  channels  40  feet.  The  wrecks,  snags,  logs,  and  trees  obstructing 
navigation  between  Garlick  Ferry  and  Ilanovertown  were  also  to  be 
removed.  The  cost  of  this  amended  project,  which  is  the  present 
project,  was  estimated  at  Jf32,500. 

The  total  expenditure  to  June  30,  1902,  was  $24,929.50.  of  which 
about  1^5,000  was  applied  to  maintenance.  This  expenaiture  has 
resulted  in  removing  snags  and  similar  obstructions  from  about  30 
miles  of  river,  in  removing  part«  of  seven  wrecks,  in  partly  improving 
Spring  and  Skidmore  bars,  and  in  dredging  a  channel  IW  feet  wide 
and  7  feet  deep  through  Buckland  Bar,  this  latter  work  having  been 
done  during  the  past  hscal  year. 

The  maxmmm  drafts  that  could  be  carried  through  the  channels  on 
June  30,  1902,  at  mean  low  tide  were  as  follows:  In  the  7-foot  chan- 
nel, 5.3  feet;  in  the  5-foot  channel,  3.5  feet,  and  in  the  3-foot  channel, 
2.2  feet.     The  mean  range  of  tide  varies  from  2  to  3.5  feet. 

The  commerce  of  this  river  amounted,  according  to  reports  received, 
to  50,420  tons  in  1893  and  42,250  tons  in  1894,  the  greater  part  of  the 
latter  being  railroad  ties  and  wood.  There  is  scarcely  any  trade  on 
the  5  miles  immediately  below  Hanovertown.  The  tonnage  of  the 
river  for  1899  is  stated  as  about  44,6<X)  tons.  Conmiercial  statistics 
for  the  years  1895  to  1898  and  for  1900  and  1901  could  not  be  obtained. 

The  work  remaining  to  be  done  to  complete  the  existing  project 
consists  in  dredging,  construction  of  dikes,  and  removal  of  snags  and 
logs. 

July  1,  1901,  V)alance  unexpended |2, 875. 17 

June  80,  1902,  amount  expendeil  during  fiscal  year 2, 304. 67 

July  1,  1902,  balance  unexpende<l 570. 50 

July  1,  1902,  amount  covered  by  uncompleted  contracts 173. 57 

(See  Appendix  K  18.) 

12,  JnmeH  R!ver^  Vir(jhiia. — Improvement  of  this  river  was  not 
regularly  undertaken  by  the  United  States  until  1870.  At  that  time 
the  condition  of  the  river  was  about  as  follows: 

Between  the  mouth  of  the  Appomattox  and  Richmond,  then  a  dis- 
tance of  85  miles,  instead  of  80  miles,  as  at  present,  the  canal  at  Dutch 
Gap  not  being  navigable,  the  ruling  depth  at  mean  low  tide  was  7  feet, 
that  depth  obtaining  on  Uocketts  Reef  at  Richmond  and  on  Richmona 
bar,   2  miles   below.     The  channel    was  close  and  indirect  at  some 

{joints,  and  was  obstructed  in  Trents  Reach,  in  the  bend  just  above 
)utch  Gap,  17i  miles  below  the  city,  by  a  slioal  on  which  onl}*-  8  feet 
could  be  carried  and  by  obstructions  placed  during  the  civil  war  by 
the  Federal  authorities. 

The  channel  was  also  obstructed  by  wrecks  at  Graveyard  Reach  and 
Chaffins  Blutf,  10  miles  and  8  miles  respectively,  below  Richmond. 

The  channel  at  Drewry  Blutf  and  Warwick  Bar,  situated  about  7 
and  4i^  miles,  respectively,  below  the  city,  was  almost  impassable  on 
account  of  obstructions  placed  during  the  civil  war,  consisting  at  each 
locality  of  the  remains  of  a  military  bridge,  lines  of  stone  cribs,  and 
sunken  vessels. 


RIVEB   AND   HARBOR  IKPROVEMENTB.  217 

The  ruling  depth  in  the  reach  between  the  mouths  of  the  James  and 
the  Appomattox,  a  distance  of  69.4  miles,  was  15  feet  on  Harrisons 
Bar,**  about  3S  miles  below  Richmond,  and  on  Goose  Hill  Flats,  71 
miles  below. 

The  original  project  was  to  give  18  feet  depth  at  full  tide  to  Rich- 
mond, witn  a  cnannel  width  of  180  feet  from  Harrisons  Bar  to  the 
city  docks,  the  excavation  in  rock  to  be  to  a  depth  of  18^  feet.  The 
average  rise  of  tide  is  2i  feet.  Work  under  this  project  had  been 
well  i^vanced  when  Congress,  July  5,  1884,  adopted  another  to  afford 
22  feet  of  depth  at  mean  low  tide  from  Richmond  to  the  sea,  the 
widths  to  be  given  the  improved  channels  to  be  400  feet  from  the  sea 
to  City  Point,  300  feet  thence  to  Drewry  Bluff,  200  feet  thence  to 
Richmond.  The  consequent  estimated  cost  of  the  improvement  was 
$4,500,000.  A  large  part  of  the  excavation  has  been  and  will  be 
through  solid  rock,  the  cost  necessarily  being  heavy.  Operations  con- 
sist in  dredging,  rock  excavation,  and  regulation  of  the  waterway  by 
means  of  dikes  and  jetties. 

The  work  has  generally  been  done  first  on  the  shoalest  places  in  the 
channels,  with  a  view  to  Iwnefit  of  commerce. 

The  amount  expended  on  the  improvement,  to  include  June  30, 1902, 
was  $1,892,449.04.  It  has  resulted  in  a  channel  with  a  ruling  depth  of 
16i  feet  at  mean  low  tide  for  a  general  width  of  90  to  KX)  feet  from 
Hampton  Roads  to  Richmond. 

The  maximum  draft  that  could  be  carried  on  June  30,  1902,  at  mean 
low  tide  was  16^  feet.  This  least  depth  lies  within  the  first  mile  below 
the  lower  city  line  of  Richmond.  Below  this  mile  reach  the  i*uling 
depth  is  17  feet. 

The  available  funds  were  not  sufficient  to  enable  the  undcitakin^  of 
any  improvement  work  on  an  extended  scale.  Necessary  examinations 
and  channel  surveys  were  made,  and  general  work  done  in  preparation 
for  future  operations. 

The  value  to  commerce  of  improvement  of  the  river  is  shown  by 
the  following  table  of  river  tonnage  between  1890  and  1901: 

Tons.   :  Tons. 

1890 743,122  !  1897 061,909 

1891 : 739,.308  I  1898 472,778 

1892 ()]6,755  I  1899 571,802 

1894 616,269  1  1900 609,411 

1896 602,582  1  1901 652,461 

1896 680,935  | 

July  1,  1901,  balance  unexjiendeil $51,029.75 

Amount  appropriated  hy  river  and  harbor  act  approved  June  13, 1902. . .  300, 000. 00 

351,029.75 
June  30,  1902,  amount  expended  during  fiscal  year 20, 978. 79 

July  1,  1902,  balance  unexr>ended 330, 050. 96 

July  1,  1902,  outstanding  habilitiea 931.00 

July  1,  1902,  balance  available 329,119.96 

(See  Appendix  K  14.) 

oThe  United  States  Coast  and  Gco<ictic  Survey  chart  of  1852  shows  a  depth  of  13J 
feet  at  Harrisons  Bar.  The  United  iStates  EuKineer  cliart  of  1877,  before  which  time 
no  work  had  been  done  at  tiie  bar,  shows  15  feet. 
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J'L  I  Voted  ion  of  Jamii<to(L^n  Inland^  Virglnui, — The  river  and  har- 
bor act  of  1894  contained  an  item  of  $10,000  for  protection  of  James- 
town Island.  The  sliore  of  the  island  had  been  wearing  away  for 
years  under  the  action  of  waves,  and  erosion  had  reached  a  point  where 
protection  was  needed  if  the  old  landmark  was  to  be  preserved.  The 
appropriation  was  applied  to  construction  of  a  wall  faced  with  granite 
laid  without  mortar,  to  grading  and  turfing  the  bank  behind  the  wall, 
and  to  construction  of  several  groins  in  front  of  it.  This  work  was 
completed  in  1895.  The  soil  of  the  island  is  light.  The  funds  did  not 
admit  of  the  kind  of  work  dosimble.  Storms  in  the  winter  of  1896 
and  1896  greatly  damaged  the  work. 

The  river  and  harbor  act  of  .Tune  3,  1896,  appropriated  $15,000  for 
the  protection.  No  work  of  construction,  however,  could  be  under- 
taken until  satisfactory  arrangements  could  be  made  whereby  working 
parties  could  go  upon  the  ground  to  be  protected.  Full  understanding 
in  that  respect  was  finally  arrived  at  and  a  contract  for  the  new  work 
made  in  Decem})er,  1900.  The  plan  consisti^d  of  a  revetment  of  closely 
laid  flat  concrete  blocks  with  backing  of  maaidam  placed  on  the  slope 
of  the  })ank  on  which  the  revetment  rested,  the  outer  toe  of  embank- 
ment and  revetment  Ix^ing  buttressed  by  a  line  of  piling  connected  bv 
a  string  piece  to  which  well-driven  sheet  piling  was  spiked.  The  work 
was  completed  November  16,  1901.  Total  length  or  new  work  built, 
1,310  feet. 

The  protection  of  this  island  can  not  be  said  to  be  necessary  to  the 
improvement  or  conservation  of  the  navigation  of  James  River. 

July  1 ,  1901,  balanco  unexpended $14, 465. 56 

June  30,  1902,  amount  expended  during  fiscal  year 14, 143. 40 

July  1,  1902,  balance  unexi^endeii 322. 15 

(See  Appendix  K  15.) 

H,  Retaovhuf  nuuken  ceHfich  or  craft  ohMtructlng  <*r  endangeritig 
navigation — Sicnken  raft  in  Piankatanh  liinr^  Virginia. — This  ran 
having  been  reported  as  an  obstruction  to  navigation  an  examination 
of  the  same  was  made  January  7,  1902.  The  mft  was  regarded  as  an 
obstruction  to  navigation,  and  allotments  amounting  to  $150  were 
made  from  the  indefinite  appropriation  for  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  and  the  obstruction 
was  successfullv  removed  bv  hired  Tabor  in  Februarv,  1902,  at  a  total 
expenditure  of  $114.80. 

Wreck  of  bugeye  Dainy  in  Cartern  Creeks  Virginia, — This  wreck 
having  been  reported  as  injurious  to  navigation  an  allotment  of  $50 
was  made  May  1,  1902,  for  its  examination.  The  officer  in  charge 
reported  that  the  wreck  was  an  obstruction  to  navigation  and  a  further 
allotment  of  $2CK)  for  its  removal  was  made  flune  5,  1902,  from  the 
indefinite  appropriation  for  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation.  The  wreck  will  be  removed  at  an 
earlv  A^iy. 

(S3ee  Appendix  K  16.) 
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IMPROVEMENT  OF  NORFOLK  HARBOR,  VIRcilNIA.  AND  ITS  AP- 
PROACHES. AND  OF  CERTAIN  WATERWAYS  AND  HARBORS  IN 
SOUTHEASTERN  VIR(HN1A  AND  NORTHEASTERN  NORTH  CAROLINA. 

This  district  was  in  the  charge  of  Maj.  James  B.  Quinn,  C-Drpsof  Engi- 
neers.    Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

i.  Harbor  at  N(yi[tolk  and  Hs  (ipproa<^he^^  V!r(fin!a. — Originally  the 
channel  of  the  har>)or  was  availaole  at  mean  low  water  for  vessels 
drawing  20  feet  as  far  as  the  navy-yard,  near  Norfolk.  To  wharves 
on  the  Ekistern  Branch  a  good  IS-foot  channel  at  mean  low  water 
existed. 

The  project,  approved  in  18S5,  with  amendments  of  ISiK),  covers  the 
attainment  of  a  channel  25  feet  deep  at  mean  low  water  from  Hamp- 
ton Koads  to  the  navy -yard,  and  22  fiict  deep  at  the  same  stage  of  the 
tide  in  the  Eastern  Branch  as  far  as  the  Camj)ostolJa  Bridge,  dredging 
to  be  carried  to  within  76  feet  of  the  pierhead  lines  on  eacli  side  of  the 
the  river,  above  the  mouth  of  the  Western  Bmnch,  and  ])elow  it  over 
a  width  of  500  feet.  An  anchonige  was  also  provided  l)v  dredging  an 
area  of  56  acres  to  a  depth  of  25  feet  at  mean  low  water. 

Under  a  project  adopted  July  21,  1H98,  a  chaimel  having  a  depth  at 
me^n  low  water  of  28  fi»et  over  a  width  of  450  feet  was  excavated 
from  deep  water  in  Hampton  Roads  to  the  navv-yard,  at  an  expense 
of  $359,516.42. 

As  further  amendments  to  the  existing  project,  the  act  of  June  13, 
1902,  provides  for  the  cutting  awav  of  400  feet  of  Hospital  Point,  and 
the  removal  of  a  shoal  to  28  feet  depth  at  mean  low  water  in  front  of 
the  wharves  at  Pinner  Point,  incretusing  the  cost  bv  $213,957,  or  to 
$1,255,701.56. 

With  the  expenditure  of  $981,747.05,  all  of  the  work  projected  has 
been  finished,  with  the  exception  of  dredging  between  the  Norfolk  and 
Western  Railway  and  C'ampostella  bridges,  which  is  not  warranted  by 
present  commercial  interests,  the  removal  of  a  portion  of  Berkley 
Flats^  the  excavation  contemplated  in  front  of  the  wharves  at  Pinner 
Point,  and  the  cutting  away  of  Hospitiil  Point.  A  vessel  of  28  feet 
draft  could  navigate  the  channel  at  mean  low  water  to  the  navy -yard, 
and,  in  Eastern  Bmnch,  a  vessel  drawing  22  feet  could  go  as  far  as 
the  Norfolk  and  Western  Railway  bridge,  at  mean  low  water.  The 
tidal  variations  average  2.7  feet. 

The  commerce  is  general  in  character.  In  1888,  1,914,506  tons  was 
transported  by  water,  and  this  amount  has  gmdually  increased,  with 
two  exceptions,  to  7,761,356  tons  in  ll^oi. 

July  1,  1901,  balance  imexpendefl $3,407.2:^ 

Amount  appropriate<l  by  river  and  harbor  act  ajiprovrd  Jnnt^  18,  WKYl. . .     80, 000. 00 

:i:^,  407.  28 
June  30,  1902,  amount  expendin^l  during  fiscal  year 21 4.  2S 

July  1,  1902,  balance  nnexi)en<le<l 88, 252. 95 


Amount  (estimatcMl)  requiretl  for  completion  nf  existing  project 240,  781. 5() 

Amount  that  can  l)e  pn^titably  exj)en(.led  in  tiH<  al  year  ending  June  80, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 1S.8, 957. 00 

Submitted  in  compliance  with  reijuirementa  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  LI.) 
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2,  Wfi»tcrn  Branch  of  EVimhath  Rlvei\  Virginia, — The  channel  of 
the  river,  whtui  the  project  for  improvement  was  adopted,  was  12  feet 
deep  at  mean  low  water,  and  50  to  1-500  feet  wide. 

Tne  adopted  project  provided  for  obtaining,  by  dredging,  a  channel 
200  feet  wide  and  20  feet  deep  at  mean  low  water  from  deep  water  in 
Noi*folk  Harbor  for  a  distance  of  alK)ut  1  mile,  at  an  estimated  cost 
of  5^5,000.     This  project  was  approved  September  2,  1896. 

The  sum  of  5^,06H.73  had  been  expended  on  the  improvement  to 
June  HO,  1902,  the  result  being  the  completion  of  the  project. 

A  draft  of  20  feet  could  ])e  carried,  at  mean  low  water,  in  the 
improved  channel  at  the  close  of  the  i)ast  fiscal  year.  The  average 
rise  and  fall  of  the  tide  is  2.7  feet. 

The  commerce,  in  the  main,  consisti-i  of  manufactured  lumber  and 
farm  products,  and  has  increased  from  211, H53  tons  in  189(>  to  1,883,105 
tons  in  1901. 

The  (rhannel  is  ample  in  depth,  but  it  may  be  necessary  to  widen  it 
in  the  near  future  to  accommodate  the  increasing  conmiefce. 

July  1 ,  1901 ,  1  >alanct»  unexpended $373. 77 

June  .*iO,  HK)2,  amount  expendetl  during  fisiail  year 40. 50 

July  1,  191)2,  iMilance  unexi>ended 333. 27 

(St^e  Appendix  L  2.) 

S,  Ilaui^Um  Roaih^  Mnjlnla. — The  fii>;t  appropriation  for  this  work 
was  made  m  the  act  of  June  13,  1902.  The  existmg  channel,  over  the 
w^dth  it  is  proposed  to  excavate,  has  a  minimum  depth  at  mean  low 
water  of  25i  feet.     The  rise  and  fall  of  tides  averages  2.6  feet. 

The  project  for  improvement  adojpted  by  the  act  of  June  13,  1902, 
is  printed  in  House  Doc.  No.  93,  Fifty-sixth  Congress,  first  session, 
ana  reprinted  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
page  1785  et  seq.  The  estimated  cost  of  the  work  contemplated  is 
»225,0O0. 

No  expenditures  have  been  made  to  June  30,  1902. 

The  commerce  to  be  benefited  is  quite  extensive,  and  includes  for- 
eign and  coastwise  trade.  The  amount  of  freight  transported  in  the 
calendar  vear  1901  amounted  to  3,730,443  tons.  Funds  provided  for 
work  under  the  authorized  continuing  contract  will  be  applied  to  the 
excavation  of  a  channel  30  feet  deei)  at  mean  low  water  over  a  width 
of  500  feet,  from  a  30-foot  depth  in  Hampton  Roads  to  a  30-foot  depth 
off  Newport  News  Point,  the  course  of  the  channel  to  follow  the  present 
deepest  water  to  the  south  of  the  Middle  (xround  light-house. 

Amount  appropriatod  bv  river  and  harbor  act  appro ve<l  June  13,  1902..  $10,000.00 
July  1 ,  19<)2,  balam-o  unex|K»ndod 10, 000. 00 


Amount  (intimated)  requircnl  for  comnlotion  of  existing  project 215, 000. 00 

Amount  that  can  be  profitably  exi>enaed  in  figital  vear  endin)r  June  .*W, 

1904,  in  addition  to  the  Iwlanc^  unexpendtni  July  1,  1902 215,000.00 

»Submitte<l  in  compliance  with  requirements  of  Hunflrv  civil  act  of  June 

4,  1897. 

(See  Appendix  L  3.) 

^.  Naiistinohd  liiver^  Virginia. — In  its  original  condition  there  was 
a  5-foot  channel,  obstructed  by  wrecks  and  sna^s.  At  a  cost  of 
1^37,000  an  8-foot  mean  low-water  channel  was  provided  between  1878 
and  1878. 
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The  existing  project,  upprovod  Doconihor  IS,  1888,  is  to  secure  a 
channel  12  feet  deep  at  nwan  low  water  from  Sutfolk,  Va.,  to  Town 
Point,  100  feet  wide  on  the  )>ottom  from  tiie  formei*  place  to  the 
Western  Branch,  and  fi*om  2<M)  to  4(J<>  feet  wide  at  the  bottom  thence 
to  Town  Point.  It  also  provides  for  a  turninji^  basin  200  feet  scjuare 
a  short  distance  l>elow  Sutfolk.     Estimated  cost,  ^152,500. 

As  stated  in  the  last  annual  rc|)ort  (p.  293),  a  channel  80  fe(»t  wide 
and  12  feet  deep  at  mean  low  water  is  deemed  sufficient  for  conmier- 
cial  uses. 

June  30,  liK)2,  the  expenditures  under  the  existing  project  had 
amounted  to  *^),130.06. 

The  channel  provided  was  80  feet  wide  and  12  feet  deep  at  mean 
low  water  between  Suffolk  and  the  West<?rn  Branch.  The  turning 
basin  was  also  excavatc»d  at  Suffolk,  as  projected.  The  di-aft  that  can 
be  carried  in  the  channel  at  moan  low  water  is  limited  bv  a  shoal 
l^elow  the  Western  Branch  dike  to  8  feet.  The  tides  vary  3  feet  at 
Town  Point  and  3.S  feet  at  Suffolk,  Va. 

The  commerce  is  geneml  in  chanicter,  })iit  since  the  inception  of 
the  existing  project  the  statistics  furnished  have  not,  with  four  excep- 
tions, indicated  it  in  full,  so  that  no  accurate  comparison  can  be  maue 
from  year  to  year.  It  is  manifest,  however,  that  the  freight  handled 
each  year  is  gradually  decreasing,  although  still  of  such  proportion  as 
to  warrant  removing  the  shoals  which  now  limit  the  draft  of  vessels 
using  the  stream. 

July  1,  1901,  balance  unexiK?nde<l $»,8(i9.<4 

July  1,  1902,  balance  unex|)on<le<l 9,869  94 

July  1,  1902,  outstanding  liabilities 9.75 

July  1,  1902,  balance  available 9,860.19 

(See  Appendix  L  4.) 

6.  Pagan  River^  Viryhila, — This  stream  was  obstructed  by  shoals 
which  limited  the  draft  of  vessels  to  6^  feet  at  mean  low  water. 

Under  appropriations  made  in  1880  and  1881,  aggregating  SlO.OOO, 
a  channel  60  feet  wide  and  8  feet  deep  at  mean  low  water  was  exca- 
vated through  three  of  the  four  obstructing  bara  between  the  mouth 
of  the  river  and  Smithfield,  Va.,  by  the  expenditure  of  that  amount, 
under  a  project  submitted  August  'ir>,  18S0. 

The  project  for  iinprovemcnt  adopted  bv  the  act  of  June  18,  1902, 
18  printed  in  House  Doc.  No.  88.  Fift3'-sixtfi  Congress,  second  session, 
and  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1902,  page 
1474. 

The  estimated  cost  of  the  dredging  contemplated  at  present  is  $28,870, 
which,  it  has  been  assumed,  will  be  sufficient  to  excavate  a  channel  80 
feet  wide  and  8  feet  deep  at  m(»an  low  water  throui^h  live  shoals  which 
exist  between  the  mouth  of  the  river  and  Smithfield,  Va. 

To  the  close  of  the  ]>ast  fiscal  year  no  expenditure's  had  been  made 
and  no  work  performed. 

On  June  30,  1902,  vessels  were  limited  to  a  draft  of  6^  feet  at  mean 
low  water  b^  the  shoalest  spot  within  the  creek.  The  average  vtiria- 
tion  of  the  tide  is  2.6  feet,  Doth  at  Smithfield,  Va.,  and  at  the  mouth 
of  the  river. 
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No  roinparison  can  be  made  of  the  yearly  eommeree.  In  the  calen- 
dar year  1901,  108,058  tons  of  freight  was  transix>rted  on  the  river. 

Amount  appropriate* i  by  rivor  ami  liarlK»r  act  apprc)v<Hl  Juno  13, 1902. . .  $10,870.00 
July  1 ,  lfK)2,  balance  unexiwudtMl 10, 870. 00 

(See  Appendix  L  .*».) 

6*.  Ajq>ontatto.i'  Ii!rri\  Vltyinia, — The  channel  of  this  stream  prior 
to  improvement  was  narrow  and  tortuous.  Numerous  shoals  prevented 
vessels  dniwing  over  <>.V  feet  from  navipiting  the  river  at  its  mean 
high- water  stage. 

Under  the  existing  i)roject,  approved  in  1803,  a  channel  80  feet  wide 
and  12  feet  deep  at  mean  hign  water  is  contemplated,  at  a  cost  of 
JN:T3,020,  and  If  10,000  annually  for  maintenance. 

Under  the  item  in  tin*  act  of  June  13,  1902,  providing  for  the  diver- 
sion of  the  freshet  water  of  the  river  at  Petersfmrg,  Va.,  the  e-stimated 
cost  will  be  increased  Jf^^oo.OOO. 

The  amount  expended  to  June  30,  1002,  was  ^38,810.37,  of  which 
th(*  sum  of  $14,980.37  was  applied  to  maintaining  the  channel  and 
repairing  regulating  works. 

Every  fn^shet  causes  sand  to  l)e  deposited  in  the  riverbed  and  limits 
the  draft  of  vessels  which  can  saf(»ly  use  th(»  river  to  that  of  the  least 
depth  of  water  over  the  shoals  thus  formed.  The  ciiannel  depth  June 
30,  li*02,  did  not  exc(»ed  \)  feet  at  mean  high  water,  due  to  shoals  which 
have  been  foniied  by  freshets,  and  vessels  were  limited  to  this  draft. 
The  rang(»  of  the  tide  avemges  2.6  feet  at  Petersburg  and  2.7  feet  at 
Point  of  Rocks. 

The  conmierce  has  increased  from  30,<>2r>  tons  in  1S88  to  146,609 
tons  in  the  calendar  vear  1001. 

July  1 ,  1901 ,  l)alanc<»  unexjH»n<ic<l $21. 97 

Aniount  appropriated  by  river  and  liarlKiract  approval  June  13,  1VK)2...     32,500.00 

32, 521. 97 
June  I^,  1902,  amount  exiK»n<UMl  <lurinjr  ti^H•al  year 11. 34 

Julv  1 ,  1902,  lialance  unexjH.»natMi 32, 510.  ft3 

July  1,  1902,  out>»tandinj?  Iiabilitios 9.  aS 

July  1,  1902,  I wilance  available 32,501.00 


Amount  ( oHtiniated)  requinxl  for  completion  of  oxiptinj:  projo<*t 223, 090. 00 

Amount  that  can  be  profitablv  exj)on(led  in  fiscal  vear  wuHn^'  .Fune  30, 

Hm,  in  acblition  to  the  balance  unexiH-ndoil  July  1.  im)2 175,000.00 

Submittcjl  in  compliance  with  the  re<iuirementd  of  hun<lry  civil  act  of 

June  4,  1S97. 

(See  Appendix  L  t>.) 

7.  Ilarhorat  ( 'ojh^  Chnrlef^  (^fty^  Yo, — This  harbor  is  situated  12  miles 
north  of  Cajx*  Cliarh^s,  on  Chesapeake  Bay,  and  is  a  basin  of  about  10 
acres  an»a.  This  artificial  harbor  and  the  approaches  hy  channel  to  it 
originally  had  a  good,  navigable  12-foot  mean  low-water  channel. 

The  project  ci)V(»ring  the  i)lan  of  improvement  was  approve<l  Novem- 
ber 13,  1S02,  and  contemplates  dn»dging  the  harlM)r  to  a  depth  of  14 
feet,  and  th(»  entnin<*e  th(»reto  and  the  channels  in  Cherrystone  Inlet 
and  across  C-h(MTVston<»  Bar  to  a  depth  of  KJ  feet  at  mean  low  watei, 
th<*  widths  at  tiie  inlet  and  the  bar  to  be  lOOand  200  feet,  respectively, 
with  j(»tties  of  stone  to  protect  the  entnince  to  the  harbor.  The  esti- 
mated cost  of  tli«'  improvement  is  ?143,340. 

June  HO,  1002,  the  total  (»x^)enditures  under  the  existing  project  had 
amounted  to  I?54,7o7.20,  the  iniprov(Mnent  effected  thereby  embracing 
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the  dredging  of  about  one-half  of  the  area  of  the  harl)or  to  a  depth  of 
14  feet  at  mean  low  water,  excavating  channels  of  the  proper  dimen- 
sions at  the  entrance  to  same  and  through  Cherr\'8tonc  Inlet  and  Bar 
to  16  feet  at  mean  low  water,  the  construction  of  875  feet  of  the  north 
jetty  and  244  feet  of  the  south  jetty,  of  which  the  outer  12  feet  of  the 
latter  Ls  only  about  two-thirds  linished. 

The  commerce  of  the  harlwr  has  steadily  increased  since  1890,  when 
it  amounted  to  390,207  tons.  In  the  calendar  year  1901,  940,646  tons 
of  freight  was  transported.  The  channel  depth  at  the  entrance  on 
June  80,  1902,  was  only  10  feet  at  mean  low  water.  A  vessel  of  that 
draft  could  reach  the  wharves  within  the  harbor  at  the  stage  of  the 
water  level  above  stated. 

July  1,  1901,  balance  unexj^emled |?292.  74 

Amount  appropriated  by  nver  and  harbor  suit  appro vetl  June  18,  1902  . .     20, 000. 00 

July  1,  1902,  balance  unexpended! 20, 292. 74 

July  1,  1902,  outstanding  liabilities 5. 25 

July  1,  1902,  balance  available 20, 287. 49 

(See  Appendix  L  7.) 

8.  Waterkcay  from  Norfolk^  Ya,^tothcmund^  of  North  Carolina, — 
This  waterway  is  composed  of  Deep  C^reek,  a  branch  of  the  Southern 
Branch  of  the  Elizabeth  River,  5^  miles  above  the  Norfolk  navy- 
yard;  the  Dismal  Swamp  Canal,  extendinjj  from  Deep  Creek  to  South 
Mills;  Turners  Cut,  which  is  artilicial  and  connects  tne  canal  with  the 
Pasquotank  River,  North  Carolina,  theni^e  by  the  latter  to  Albemarle 
Sound,  which  connects  with  Pamlico  Sound  through  Croatan  Sound. 

The  prevailing  channels  in  Deep  Creek,  the  canal  (which  is  the 
property  of  a  corporation),  and  Turners  Cut  before  improvement 
were  2i  feet  in  depth  at  mean  low  water.  In  the  Pasquotank  River 
and  Croatan  Sound  vessels  of  8  and  10  feet  draft,  respectively,  could 
be  ae<>ommodated. 

The  project  for  improvement,  approved  May  11,  1899,  calls  for  a 
channel  from  the  entrance  of  Deep  CJreek  into  tne  Southern  Branch  of 
the  Elizabeth  River  to  the  locks  of  the  Lake  Drummond  Canal  and 
Water  Company,  100  feet  wide  and  10  feet  deep  at  mean  low  wat(»r; 
the  excavation  of  Turners  Cut  and  the  protection  of  its  banks  from 
caving  from  the  point  where  Joyces  Creek  crosses  it  to  the  Pasquo- 
tank River,  to  a  surface  width  of  loO  feet  and  depth  of  10  feet  at 
mean  low  water;  the  removal  of  obstructing  points  and  a  bar  at  Ship- 
yard Landing  in  the  Pas<iuotank  River  to  a  depth  of  10  feet,  and  in 
dredging  to  12  feet  at  mean  low  water  through  the  bar  off  Croatan 
light  over  a  width  of  200  feet.  The  estimated  cost  of  the  work  con- 
templated was  *274,3 10. 

On  this  work  to  June  30,  1902,  the  sum  of  $241,518.75  had  been 
expended. 

The  work  which  hjis  been  done  includes  the  dredging  of  Deep  Creek, 
Turners  Cut,  the  Pasquotank  River,  and  Croatan  Sound,  as  projected, 
and  the  placing  of  17,775  linear  feet  of  bank  protection  in  Turners  Cut. 
The  channel  excavated  in  Deep  Creek  shoaled  slightly,  and  when  the 
portion  which  it  will  be  necessary  to  redredge  nivs  been  given  the 
proper  depth  all  the  work  contemplated  under  the  existing  project 
wilihave  been  performed.  The  redredging  mentioned  will  be  arranged 
for  under  a  contract  which  will  be  executed  early  in  the  next  fiscal 
year. 
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At  mean  low  water  on  June  30,  1902.  a  vessel  drawing  10  feet  of 
water  could  navigate  the  waterway.  Trie  tide  ebbs  and  flows  only  in 
the  Deep  Creek  section  of  the  improvement,  the  rise  and  fall  averag- 
ing 3  feet.  In  the  other  portions  of  the  waterway  the  variations  in 
the  water  level  avemge  about  0.5  foot,  and  are  due  to  the  force  and 
direction  of  the  wind. 

The  partial  value  of  the  commerce  in  1900  was  ^710,140,  with  23,114 
tons  miscellaneous  freight  of  which  the  value  was  not  known.  The 
commerce  of  the  calendar  year  1901  was  valued  at  $1,485,409,  and 
amounted  to  214,263  tons. 

July  1,  1901,  balance  unexpended $139, 346. 41 

June  30,  1902,  amount  ex})ended  during  fiscal  year 125, 994. 16 

July  1,  1902,  balanw  unexpended 13, 351. 25 

(See  Appendix  L  9.) 

9»  Inland  water  route ;from.  Norfolk^  T7/.,  to  Albemarle  Sounds  North 
Carolina^  through  Curntuck  Sound. — This  route  from  Norfolk,  Va., 
to  Albemarle  Sound,  North  Carolina,  is  by  way  of  the  Southern  Branch 
of  Elizabeth  River,  Albemarle  and  Chesapeake  Canal,  North  Landing 
River,  Currituck  Sound,  Coanjock  Bay,  North  Carolina  Cut,  and  North 
River.  The  canal  mentioned  and  the  North  Carolina  Cut  are  controlled 
and  maintained  by  a  private  corporation. 

The  route  originally  had  a  good  5-foot  mean  low-water  channel,  which 
was  obstructed  T)y  snags,  sunken  logs,  and  overhanging  trees.  Shai*p 
bends  added  to  the  other  difficulties  of  navigation. 

Separate  projects  for  the  above-mentioned  natural  waters  were  under 
execution  prior  to  the  act  of  September  19,  1890,  when  an  appropria- 
tion for  the  different  works  was  made  in  one  item.  The  existing 
project,  approved  September  30,  1890,  calls  for  a  channel  80  feet  wide 
and  9  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $306,667.08. 

Before  the  works  were  consolidated  $240,169.69  had  been  expended, 
and  since  then  to  June  30,  1902,  the  sum  of  $46,999.68  had  been 
expended.  With  these  expenditures  a  channel  60  to  80  feet  wide  and 
9  leet  deep  at  mean  low  water  has  been  secured  through  the  several 
sections  comprising  the  waterway,  and  at  the  close  of  the  fiscal  year 
a  vessel  drawing  8  feet  could  navigate  the  route  at  mean  low  water, 
beinff  restricted  to  that  limit  bj'  the  Albemarle  and  Chesapeake  Canal, 
whic'li  is  capable  only  of  accommodating  vessels  of  that  draft. 

Th(>rc  is  no  lunar  tide,  except  in  the  Southern  Branch  of  Elizabeth 
River.  For  the  other  sections  the  stage  of  the  water  depends  upon  the 
velocit}^  and  direction  of  the  winds,  which  cause  some  slight  variations. 
In  the  Southern  Branch  of  the  Elizabeth  River  the  rise  and  fall  of  the 
tide  averages  2.7  feet  at  the  locks  of  the  Albemarle  and  Chesapeake 
Canal. 

The  commerce  by  way  of  this  route  in  1890  was  the  largest  reported, 
amounting  to  403,ill  tons.  The  minimum  was  in  1898,  amounting  to 
188,573  tons.  During  the  ciilendar  year  1901  210,264  tons  was  car- 
ried through  this  waterway. 

July  1,  liK)l,  balance  unexpended $5, 056. 46 

Amount  appropriated  by  r\\^r  and  harbor  act  approved  June  13,  1902  . .     23, 400. 00 

28, 456. 46 
June  30,  1902,  amount  expendeil  during  fiscal  year 5, 056. 14 

July  1,  1902,  balance  unexpended 23, 400.  a2 

(See  Appendix  L  10.) 
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10.  Edentoji  Bay^  Xttrth  Carol! mt, — The  navi^tion  of  this  bay  was 
obstructed  by  a  hard  sand  shoal  haviiij^(»i  foot  of  water  over  it  at  mean 
low  water.  In  1878  and  1S7J)  the  (loverninent  dredged  a  channel  100 
feet  wide  and  l>  feet  deep  at  mean  low  water  at  an  expense  of  1^5,000. 

The  existinjif  project  was  approved  in  1885,  and  requires  that  a 
channel  from  150  to  2(K)  feet  wide  and  \)  feet  deep  at  mean  low  water 
si^hall  ])e  secured,  and  a  turning  basin  covering  an  area  of  12  acres  pro- 
vided.    The  estimated  cost  of  this  work  was  stated  at  ^18,0<K). 

Under  the  present  project  the  sum  of  $ll,8r>l>.37  had  been  expended 
in  dredging,  giving  a  l)-foot  depth  at  mean  low  water  over  a  width 
of  from  150  to  200  feet,  and  9i  acres  of  the  turning  basin  excavated 
to  the  same  depth. 

At  the  close  of  the  fiscal  year  a  boat  dmwing  hi  feet  could  navi- 
gate the  dredged  channel  at  mean  low  water.  The  draft  is  restricted 
about  one-half  foot  by  shoaling  which  has  occurred  at  the  entrance  to 
the  dredged  channel.  The  slight  difference  in  the  water  level  is  due 
to  force  and  direction  of  wind. 

The  commerce  in  1898  amounted  to  100, 109  tons.  For  the  calendar 
year  1901  the  commerce  amounted  to  212,950  tons. 


July  1,  1901,  l>alance  unexpended $178. 

Amount  appropriated  by  nver  and  harlwr  act  aj>proved  June  13, 1902. . .      6, 000. 


08 
00 


6, 178. 08 
June  30,  ltK)2,  amount  expende<i  durin;^  fiE<cal  year 37. 45 

July  1,  1902,  balance  imexpendeii «,  140.63 

(See  Appendix  L  11.) 

il.  Roanoke  Rlrer^  J!iorfh  Carolhui, — In  its  original  condition  a 
draft  of  10  feet  could  be  carried  to  Indian  Highland  Bar,  67  miles 
above  the  mouth,  and  thence  2^  feet  to  Weldon,  at  ordinary  low  water. 
The  river,  however,  was  badly  obstructed  by  wrecks,  snags,  logs,  and 
stumps,  and  trees  overhanging  the  river  interfered  seriously  with  the 
passage  of  vessels.  > 

The  project  approved  in  1871  is  to  provide,  at  all  seasons  of  the 
year,  a  channel  with  a  least  width  of  50  feet  from  Hamilton  to  Wel- 
don,  6  feet  deep  at  mean  low  water,  and  to  clear  the  river  below  the 
former  place  for  the  accommodation  of  vessels  navigating  the  sounds 
of  Nortn  Carolina.     Estimated  cost  of  work  contemplated,  $269,000. 

The  expenditures  made  under  the  existing  project  to  June  30, 1902, 
amounted  to  *218,732. 23. 

By  the  expenditure  of  the  amount  reported  above  the  obstructions 
in  the  channel  below  Hamilton  were  removed  and  a  channel  of  4  feet 
depth  at  mean  low  water  provided  between  the  said  pla(!e  and  Weldon. 
At  the  normal  stage  of  water  in  the  river  a  draft  of  10  feet  can  be 
carried  from  the  mouth  to  Hamilton,  and  4  feet  thence  to  Weldon. 
The  variations  in  depth  of  channel  are  caused  by  freshets  in  the  upper 
river,  which  at  times  cause  a  rise  of  over  40  feet.  The  lower  river  is 
not  affected  to  such  a  great  extent  by  freshets,  and  at  Plymouth,  N.  C, 
the  variation  is  almost  entirely  due  to  the  wind,  which  causes  a  rise 
or  fall  of  al)out  1  foot,  according  to  direction  and  velocity. 

The  commerce  in  1870  amounted  to  150,000  tons.  In  1891  it  was 
given  at  376,181  tons.*  Since  the  time  last  stated,  and  until  the  present 
year,  it  has  not  been  possible  to  obtain  all  the  data  to  present  a  com- 
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plete  statement  of  it.     For  the  calendar  year  1901  the  commerce  is 
shown  to  have  amounted  to  220, 736  ton??. 

A.  small  amount  of  dredging  will  be  recjuired  in  the  vicinity  of  Wel- 
don  to  acconmiodate  the  tmffic  to  that  point.  This  work  will  be  quite 
expensive,  as  the  material  to  be  excavated  is  rock  and  gravel,  and 
blasting  will  be  necessary  in  connection  with  dredging. 

July  1,  1901,  balance  unexpended , $15, 781. 11 

June  30,  1902,  amount  exj;)ende(l  during  fiw-al  yoar 5, 175. 34 

July  1,  1902,  balance  unexpended 10,005.77 

(See  Appendix  L  12.) 

12.  Reinomrw  sunken  ve^eh  or  craft  obstructing  or  endangering  navi- 
gation,— {a)  Wreck  of  barge  Kingston, — This  wreck  was  in  T^urners  Cut, 
about  li  miles  below  South  Mills,  N.  C,  and  was  removed  at  a  cost  of 
$155,  under  a  proposal  submitted  in  response  to  a  public  notice. 

(5)  Wrecks  of  barges  East  New  Market  and  Cen tennial,  — ^These  wrecks 
were  in  the  Southern  Branch  of  the  Elizabeth  River,  Virginia,  the 
former  a  short  distance  off  of  Frey's  wharf,  Berklejr,  and  the  latter 
about  1,600  feet  below  the  bridge  of  the  Belt  Line  Railway. 

Both  were  removed  at  a  cost  of  $535,  under  a  proposition  made  under 
a  public  notice  inviting  proposals. 

(See  Appendix  L  13.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  NORTH 

CAROLINA. 

This  district  was  in  the  charge  of  Capt.  E.  W.  Van  C.  Lucas,  Corps 
of  Engineers.  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of 
Engineers. 

1,  Scuppemong  River^  North  Carolina, — Prior  to  1887,  $8,000  had 
been  expended  under  a  project  to  provide  a  channel  9  feet  deep  and  60 
feet  wide  up  to  Spruill's  bridge. 

The  navigable  part  of  this  river,  18  miles  long,  extends  from  Spru- 
ill's bridge,  near  Creswell,  Washington  County,  through  the  western 
part  of  Tyrrell  County  to  Albemarle  Sound,  which  it  enters  from  the 
south  shore  about  20  miles  east  of  Roanoke  River  light.  The  depth 
on  the  bar  at  the  mouth  is  about  6  feet  in  a  very  narrow  channel. 

The  project  adopted  by  act  of  June  13,  1902,  provides  for  dredging 
a  channel  3,400  feet  long,  9  feet  deep,  and  150  feet  wide  across  the  bar 
at  the  mouth,  at  an  estimated  cost  or  $14,000. 

The  adopted  plan  is  printed  in  House  Doc.  No.  131,  Fifty-sixth  Con- 
gress, second  session,  and  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1901,  page  1643. 

Amount  appropriated  by  river  and  harbor  act  approve<l  June  13, 1902. . .        $10, 000 
July  1 ,  1902,  balance  unexpondc<i 10, 000 

'2,  Ocracoke  fnlet^  Xiri'th.  Carolina, — The  original  condition  was  as 
follows:  Between  Pamlico  Sound  and  the  inlet  was  a  fan-shaped  shoal, 
over  which  were  several  channels,  the  best  of  which  afforded  a  high- 
water  depth  (in  1830)  of  5  feet.  These  shoals  are  constantly  shifting 
and  the  practic^iblc  depth  varies,  when  left  to  natural  C4iuses,  between 
5  and  8  feet  at  high  water.  The  channel  over  the  ocean  bar  is  much 
better,  and  has  probal>ly  for  many  years  had  an  average  low-water 
depth  of  about  12  feet. 
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The  original  project  of  1827  was  to  obtain  a  channel  through  the 
inner  shoals  400  feet  wide  and  10  feet  deep  at  high  water.  Dredging 
under  this  project  began  in  1830  and  resulted  in  deepening  to  8.5  feet 
for  partial  width,  but  the  project  was  abandoned  in  1837  after  the 
destruction  of  a  maintenance  jetty  and  the  shoaling  of  the  dredged  cut. 

The  project  of  1889  was  to  dredge  through  the  Wallace  Channel 
shoals  a  channel  300  feet  wide  and  10  to  15  feet  deep  at  low  water.  In 
May,  1894,  it  was  modified  to  dredge  the  Teachs  Hole-Swash  route  for 
a  width  of  400  feet  and  depth  of  9  feet.  July  9,  1894,  it  was  agiiin 
modified  to  dredge  the  Wallace  Channel  route  -for  a  width  of  300  feet 
and  a  depth  of  9  feet.     This  pi'oject  was  completed  in  1896. 

There  is  no  existing  project,  work  of  recent  years  having  been 
restricted  to  occasional  surveys  to  note  channel  changes  for  possible 
future  use. 

Ejrperuiltvrei*. 

On  pjroject  of  1827 $133,732.40 

Gamed  to  surplus  fund 17. 60 

133, 750. 00 

On  project  of  1894 87,61«.97 

On  examinations  since  1896 8, 909. 50 

96, 526. 47 

Since  the  completion  of  the  1894  project,  the  dredged  cuts  have 
deteriorated  and  the  governing  depth  therein  is  5  feet  or  less.  The 
best  route  is  the  old  one  over  the  Swash,  where  the  governing  high- 
water  depth  is  7  feet.  The  tidal  range  varies  from  3.5  feet  on  the 
ocean  bar  to  0.2  foot  on  the  shoals  nearest  Pamlico  Sound. 

The  commerce  during  1901  was  not  obtained,  but  it  had  decreased 
from  50,000  tons  in  1896  to  less  than  5,000  in  1900.  There  is  no 
apparent  demand  for  any  further  work  at  the  present  time. 

July  1,  1901,  balance  unexpended $9,035.87 

June  30,  1902,  amount  expended  during  fiscal  year 562. 34 

July  1,  1902,  balance  unexpended 8, 473. 53 

(See  Appendix  Ml.) 

S.  Fishing  Creek ^  North  Carolina. — Distance  from  mouth  to  Beach 
Swamp,  17.5  miles;  Coffield's  bridge,  21.3  miles;  Wilmington  and 
Weldon  Railroad  bridge,  40  miles;  Bellamy's  mill,  44  miles. 

When  improvement  began  the  stream  was  badly  obstructed  by 
masses  of  fallen  timber,  and  was  navigable  by  rafts  only  a  few  miles 
above  the  mouth. 

The  original  project  of  1889  was  to  clear  the  stream  up  to  Bellamy's 
mill  of  logs,  snags,  trees,  etc.  It  was  amended  in  181H)  to  limit  the 
work  to  that  part  below  the  Wilmington  and  Weldon  Railroad  bridge, 
and  completed  in  1901. 

The  existing  project,  approved  July  2,  1902,  is  to  maintain  the 
natural  channel  to  Beach  Swamp,  at  an  estimated  annual  cost  of 
$2,000. 

On  previous  project,  to  June  30,  1902 122,715.50 
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to  Suiithfield;  extended  in  1902  to  include  dredging  to  8  feet  depth  at 
dead  low  water  for  300  feet  width  below  Newbern  and  200  feet  width 
at  Newbern  at  an  estimated  cost  of  $24,000. 

Expenditures. 
To  June  30,  1902— 

For  improvement $298, 257. 59 

For  maintenance ^..f 8,207.25 

306,464.84 

All  war  blockades  have  been  cleared  away  and  the  natui*al  channel 
has  been  cleared  as  far  as  Smithfield,  the  clearing  being  generally 
maintained  as  far  as  Goldsboro,  when  funds  were  available.  The 
present  governing  depths  are  8  feet  to  Newbern  at  ordinary  low  water, 
4  feet  about  25  miles  farther  and  1  foot  to  Kinston.  Navigation 
farther  than  25  miles  above  Newbern  is  practicable  only  during  high 
stages.  The  water  level  at  and  below  Newbern  varies  about  3  feet, 
depending  on  the  direction  of  the  wind.  Above  Newbern  the  stream 
is  subject  to  freshet^s,  which  during  the  winter  months  rise  about  10 
or  15  feet  at  Kinston. 

The  commerce  during  1901  amounted  to  320,950  tons,  a  gain  over 
last  year  of  86,838  tons,  and  consisted  principally  of  lumber,  timber, 
general  merchandise,  fertilizers,  cotton,  and  other  farm  products.  It 
18  proposed  to  maintain  the  channel  above  Newbern  ana  to  deepen  to 
8  feet  at  dead  low  water  the  channel  at  and  below  Newbern. 

(5)  Tre7it  ^^W*. —Distances  from  mouth,  at  Newbern,  to  PoUocks- 
ville,  18  miles;  to  Lower  Quaker  Bridge,  27  miles;  to  Trenton,  38 
miles. 

Its  original  condition  was  a  channel  of  6  feet  depth  to  PoUocksville, 
and  the  stream  was  fairly  clear  to  Lower  Quaker  Bridge,  above  which 
point  it  was  badly  obstructed. 

The  original  project  of  1879  was  to  secure  3  feet  depth  at  low  water 
to  Trenton;  extended  in  1886  to  obtain  8  feet  depth  through  Foys 
Flats;  extended  in  1889  to  clear  out  obstructions  to  Upper  Quaker 
Bridge,  40  miles  above  Trenton. 

The  existing  project  of  1896  is  to  maintain  a  channel  30  feet  wide 
and  3  feet  deep  from  Newbern  to  Trenton  at  an  annual  estimated  cost 
of  $2,500,  extended  in  1902  to  include  dredging  at  Newbern  to  8  feet 
depth  at  dead  low  water  from  harbor  line  to  channel,  at  an  estimated 
cost  of  $24,000  additional. 

Expenditures. 

On  previous  projects $64, 262. 64 

On  present  project  to  June  30,  1902 4, 669. 03 

The  improvement  above  Trenton  has  been  abandoned;  below  Tren- 
ton a  channel  30  feet  wide  and  3  feet  deep  at  low  water  has  been 
obtained  and  maintained  whenever  funds  were  available.  The  present 
governing  depth  to  Trenton  is  3  feet.  Near  the  mouth  the  water  level 
varies  about  3  feet  according  to  the  prevailing  wind.  At  Trenton  the 
stream  is  subject  to  freshets  of  about  3  to  5  feet  during  the  winter 
months. 

The  commerce  during  1901  amounted  to  166,987  tons,  an  increase  of 
36,825  tons  over  the  previous  year,  and  consisted  principally  of  lum- 
ber, general  merchandise,  fertilizers,  cotton,  and  otlier  farm  products. 
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In  addition  to  nmintiMmnco  of  pnsst^nt  duuiiiol  to  Trenton,  the  work 

Proposed  is  to  niakcMivailahle  the  ehaiin(»l  I>etween  the  harl)or  lino  at 
iewl>ern  and  the  deep  river  channel. 

July  1 ,  1901,  Imlance  iinexjH.*n(Ui<l $506. 68 

Amount  appropriateil  by  river  mid  harbor  ju-t  approval  June  l.S,  1902  . .     20,  000. 00 

20, 500. 58 
June  I^,  1902,  amount  exj>endiHl  during  lineal  year 403. 09 

July  1,  1902,  Imlance  unexi>en<le<l 20, 103. 49 

July  1,  1902,  out««tanding  liabilitieH 57. 48 

July  1 ,  1902,  lialanee  available 20, 040. 01 

(See  Appendixes  M  5  and  ♦>.) 

7.  Irdand  waterway  Iht ween  Newhern  and  Braafart^  iV^  C.  (via  Neuse 
Kiver,  Clubfoot  Creek,  Clubfoot  and  Ilarlowe  Canal  (private),  llar- 
lowe  Creek,  and  Newport  River).  — Distances:  Newbern  to  Clubfoot 
Creek,  21  miles;  thence  to  Clubfoot  and  Ilarlowe  Canal,  5  miles; 
thence  to  Harlowe  Creek,  21  miles;  thence  to  Newi)ort  River,  8i 
miles;  thence  to  Beaufort,  7  miles. 

When  improvement  be^n  in  1885  the  governing  low-water  depth 
was  1  foot. 

The  original  project  of  1884,  as  continued  to  date,  is  to  obtain  5  feet 
depth  ana  30  feet  width  at  an  estimated  cost  of  $92,000. 

Expenditures. 
To  June  30,  1902 128,696.33 

The  governing  depth  in  the  approaches  to  the  canal  was  increased  to 
about  5  feet  several  years  ago,  out  for  lack  of  maintenance  has  shoaled 
to  about  li  feet;  the  depth  in  the  canal  is  only  about  2  feet.  The 
water  level  varies  at  the  Harlowe  Creek  end,  where  there  is  a  tidal 
range  of  about  li  feet,  and  at  the  Clubfoot  Creek  end,  where  there  is 
a  variation  of  level  of  1  to  2  feet,  due  to  wind. 

The  commerce  for  iJiOl  could  not  be  obtained,  the  canal  company's 
record  having  been  abandoned,  but  is  presumably  the  same  as  in 
1900 — about  40,000  tons.  It  consists  almost  entirely  of  timber  and 
lumber.  No  additional  work  is  proposed  until  the  private  canal  has 
been  ceded  or  sold  to  the  United  states. 

July  1, 1901,  balance  unexpended $6,455.40 

June  ^,  1902,  amount  expended  during  fiscal  year 151.  71 

July  1,  1902,  balance  unexpended 6,1^3.69 

(See  Appendix  M  7.) 

8.  Harbor  at  Beaufort^  N,  C, — When  improvement  (begun  in  1836) 
was  resumed  in  1881  the  erosion  at  the  throat  of  the  inlet  was  aiusing 
serious  deterioration  of  the  inside  channel  and  threatening  deteriora- 
tion of  the  bar  channel.  The  governing  low-water  depths  were  15 
feet  on  the  bar  and  2  feet  to  Beaufort. 

The  original  project  of  1881  was  to  stop  the  erosion  at  the  inlet  by 
jetties  at  Fort  Macon  and  Shackleford  Point,  and  to  dredge  to  9  feet 
aepth  at  low  water  and  200  feet  width  the  channel  from  the  Bulkhead 
Channel  to  Beaufort,  and  to  6  feet  depth  and  100  feet  width  the  chan- 
nel from  North  River  to  Beaufort;  modified  in  1887  by  postponing 
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the  dred^in^  from  North  River  and  by  reducing  the  proposed  dimen- 
sions of  Bulkhead  Channel  to  5  feet  depth  and  KK)  feet  width;  modi- 
fied in  1890  by  increasing  the  proposed  depth  of  the  Bulkhead  Channel 
to  7  feet.     As  amended  this  project  is  completed. 

The  existing  project  of  1896  includes  the  maintenance  of  jetties  and 
sand  fences  at  Fort  Macon  and  Shackleford  Point,  and  the  mainte- 
nance of  channel  across  Bulkhead  Shoal  to  Beaufort  Harbor. 

Exjfejiditnreji. 

On  previous  projects |148, 846. 82 

On  present  project  to  June  30,  1902 6,129.42 

The  erosion  at  the  inlet  has  been  stopped  and  the  sand  banks  at  Fort 
Macon  and  Shackleford  Point  have  been  built  up  and  strengthened  by 
means  of  sand  fences.  The  7-foot  channel  across  Bulkhead  Shoal  has 
deteriorated  to  a  present  low-water  depth  of  not  over  3  feet.  The 
governing  low-water  depths  are  13  feet  on  the  bar  and  3  feet  to  Beaa- 
fort.  The  tidal  range  varies  from  about  3^  feet  at  the  inlet  to  about 
2  feet  at  Beaufort. 

The  commerce  for  1901  amounted  to  72,183  tons,  an  increase  of 
32,827  tons  over  1899,  the  last  year  reported,  and  consisted  of  oysters, 
fish,  lumber,  and  farm  products.  It  is  proposed  to  maintain  the  sand 
fences  at  Fort  Macon  and  Shackleford  roint  and  to  restore  the  project 
depth  across  Bulkhead  Shoal  to  Beaufort. 

July  1,  1901,  balance  unexpendecl $99. 23 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .      3,  ODD.  00 

3,099.23 
June  30,  1902,  amount  expended  during  fiscal  year 73. 97 

July  1,  1902,  balance  unexpended 3,026.26 

July  1,  1902,  outetanding  liabilities 8.79 

July  1,  1902,  balamre  available 3,021.47 

(See  Appendix  M  8.) 

9.  Inlund  watenoay  between  Beaufm't  Harbor  and  New  River^  North 
Carolina. — Distances:  From  Beaufort  to  Swans))oro,  30  miles;  to  New 
River,  62  miles,  with  access  at  Swansboro  to  the  Atlantic  Ocean  through 
Boffue  Inlet. 

W  hen  improvement  be^n  in  1886,  the  governing  low-water  depth 
was  18  inches  to  Swansboro,  and  6  inches  thence  to  New  River. 

The  project  of  1885,  as  modified  in  1896  and  continued  to  date,  is  to 
obtain  a  channel  3  feet  deep  and  60  feet  wide  from  Beaufort  to  Swans- 
boro. No  project  wiis  adopted  for  the  part  beyond  Swansboro,  pending 
repeal  of  act  of  North  Carolina  legislature  granting  to  private  parties 
exclusive  navigation  privileges,  which  have  now  expired  by  limitation. 

The  expenditures  to  June  30,  1902,  amounted  to  5^2,556.36. 

Since  tne  adoption  of  the  project  the  channel  has  been  dredged  to  3 
feet  depth  and  a  width  of  irom  40  to  100  feet,  but  has  deteriorated 
for  lack  of  maintenance,  the  governing  low-water  depth  being  about  2 
feet.  The  tidal  range  at  Beaufort  and  Bogue  Inlet  is  about  3i  feet,  and 
deci*eases  to  a  few  inches  in  the  middle  of  Bogue  Sound. 

The  commerce  for  1901  amounted  to  33,917  tons,  a  gain  over  1899, 
the  last  year  reported,  of  12,669  tons,  and  consisted  principally  of 
lumber,  hsh,  and  farm  products.  It  is  proposed,  with  the  funds  now 
available,  to  complete  the  existing  project. 
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July  1,  1901,  balance  unexpended $955. 

Amount  apppopriate<l  by  nver  an<l  harl>or  atrt  tti>iiroviMl  June  l.S.  1JK)2  . .      y,  500. 


00 


10, 455. 06 
June  30,  1902,  amount  expendeil  during  tincal  year 6. 02 

July  1,  1902,  balance  unexpended 10,449.64 

(See  Appendix  M  9.) 

10.  Neic  Hfver,  Xorth  Carolina, — When  improvement  l>egan  in 
1886  the  ^overniaji^  low- water  depth  was  4  feet  ana  the  channel  included 
two  circuitoas  parts  around  Wrights  Island  and  Cedar  Bush  Marsh. 

The  original  project  of  188t>  was  to  dredge  a  cut  4  feet  deep  and  loO 
feet  wide  Qirough  W  rights  Island  and  a  second  cut  4  feet  deep  and  150 
feet  wide  through  Cedar  Bush  Marsh.  Both  were  completed,  but  the 
Cedar  Bush  Marsh  cut  deteriorated  at  the  upper  end  and  was  almndoned, 
and  the  project  of  June  18,  1894,  to  obtain  4  feet  depth  around  Cedar 
Bush  Marsh  by  dredging  and  tmining  wall  was  adopt<»d  and  success- 
fully carried  out.  This  latter  channel  has  sin<*e  deteriorated  to  the 
original  condition  through  lack  of  maintenance. 

There  is  no  existing  project,  and  no  work  has  been  done  since  the 
completion  of  the  1894  project. 

The  expenditures  to  June  80,  1902,  amounted  to  $29,628.74. 

Project  depth  has  been  twice  obtaine<l  and  twice  lost  through  lack 
of  maintenance.  The  present  governing  depth  is  about  2i^  feet  in  a 
narrow,  crooked  channel  with  very  little  tidal  rise.  The  tidal  range 
at  the  inlet  is  about  ?»\  feet  and  at  Cedar  Bush  Marsh  it  is  about  1  foot. 

The  commerce  during  1901  amounted  to  3,556  tons,  an  increase  of 
810  tons  over  the  preceding  year,  and  consisted  principally  of  naval 
stores,  fish,  and  general  merchandise.  No  additional  work  is  proposed 
until  the  examination  and  survey  directed  by  the  river  and  harbor  act 
of  June  13,  1902,  have  been  made. 

July  1 ,  1901,  balance  unexpended v .    $3,  .371 .  26 

July  1,  1902,  balance  unexpended * 3, 371. 26 

(See  Appendix  M  10.) 

11,  Northeast  and  Black  rivers^  and  Cape  Fear  River  ahove  117/- 
mington^  N.  C. — {a)  Northeast  River, — Distance  from  mouth,  to  Ban- 
nerman's  bridge  48  miles,  Hallsville  88  miles,  Kornegay's  bridge  103 
miles. 

The  original  condition  when  improvement  began  was  a  channel 
badly  obstructed  by  logs,  snaes,  and  overhanging  trees.  The  river 
was  navigable  to  Bannerman's  bridge,  with  governing  low- water  depth 
of  6  feet. 

The  original  project  of  1889  is  still  in  force  and  includes  the  cleiir- 
inff  of  the  natural  channel  for  small  steamers  to  Hallsville,  and  for 
pole  boats  to  Kornegay's  bridge,  at  an  estimated  cost  of  $30,000. 

Expenditures. 

On  project  to  June  30,  1902— 

For  improvement $10, 687. 96 

For  maintenance 6, 550. 69 

17,2:^.65 

The  result  obtained  has  been  a  cleared  channel  whenever  funds  were 
available,  permitting  navigation  at  all  stages  to  Bannerman\s  bridge, 
and  during  high  water  to  Hallsville,  the  governing  low-water  depth 
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!x?ing  ♦>  feel  lo  Banneruian's  hridjjo.  There  is  a  tidal  range  of  about  2 
fe<»t  at  the  mouth,  which  gradually  cleerea.^es  to  nothing  at  naiinerinan's 
bridge.  Freshets  are  lial>le  to  oirur  at  any  time,  although  during  the 
summer  low-water  stages  usually  prevail. 

The  commerce  for  1^01  amounted  to  00,873  tons,  an  increase  of 
10,125  tons  over  19<X),  and  consisted  princimlly  of  timber,  naval  stores, 
general  merchandise,  building  material,  fertilizers,  cotton,  and  other 
farm  products.     Additional  work  proposed  is  for  maintenance  only. 

(J)  Black  R!vti\ — Distances:  From  mouth  to  Point  Caswell,  24  miles; 
Haws  Narrows,  34  miles;  Clear  Run,  04  miles;  Lisbon,  86  miles. 

The  original  condition  when  improvement  l>egan  was  a  natural 
channel  cleared  fairly  to  Point  Caswell  and  roughly  to  Lisbon,  with 
governing  low-water  depths  of  4  feet  to  Point  Caswell,  2.5  feet  to 
laws  Narrows,  and  1.5  feet  to  Lisl)on. 

The  origimil  project  of  1885  included  clearing  the  natural  channel 
and  banks  to  Lislx)n  and  the  cutting  off  of  a  few  sharp  points  at 
l>ends;  it  was  amended  in  May,  1893,  by  omitting  that  part  of  the 
river  alx)ve  Clear  Run,  and  as  amended  was  completed  September  20, 


% 


The  existing  project,  of  1894:,  is  to  maintain  the  natural  channel  to 
Clear  Run  at  an  estimated  cost  of  §2,000  per  annum. 

Expenditures. 

On  original  project $12, 358. 40 

On  pr^nt  project,  to  June  30,  1902 5, 596. 67 

The  result  obtained  has  been  a  cleared  channel  whenever  funds  were 
available,  permitting  navigation  to  Point  Caswell  at  all  stages,  and  to 
Clear  Run  at  stages  of  1.5  feet  or  higher  alwve  low  water,  the  govern- 
ing low-water  depths  being  5  feet  to  Point  Caswell,  2.5  feet  to  Haws 
Narrows,  and  1.5  feet  to  Clear  Run.  The  low-water  stages  prevail 
usuallv  from  May  to  August,  inclusive;  during  the  rest  of  the  year  the 
stage  IS  about  5  to  8  feet  higher. 

The  commerce  during  liM)l  amounted  to  iU,0t)9  tons,  an  increase  of 
2,982  tons  over  1900,  and  consisted  principally  of  timber,  general 
merchandise,  naval  stores,  fertilizers,  cotton,  and  other  farm  products. 
No  further  work  excepting  maintenance  is  now  proposed. 

Rtferenve, — For  history  see  Annual  Reports  of  the  Chief  of  Engi- 
neers for  189(),  pa^e  1125. 

(^*)  Cape  Fear  RivtT  ah>ve  Wilmlntjtnn, — Distances:  From  Wilming- 
ton to  Kellys  Cove,  47  miles;  Elizabethtown,  78  miles;  Fayetteville, 
115  miles. 

The  original  condition  when  improvement  began  was  a  channel 
badly  obstnicted  above  Kellys  Cove  by  logs,  snags,  et<^,  and  with 

foverning  low-water  depths  of  4  feet  to  Kellys  Cove  and  1  foot  to 
ayettevUle. 

The  original  project  of  January  26,  1881,  was  to  clear  the  river  to 
Fayetteville,  and  obtain  a  continuous  channel  by  jettying  and  dredg- 
ing; estimated  in  July,  1898,  to  cost  ^275,000  for  a  channel  4  feet 
deep  to  Elizabethtown  and  8  feet  deep  to  Fayetteville. 

'rhe  existing  project,  approved  July  11, 1902,  is  to  o))tain  by  canali- 
zation a  low- water  depth  of  8  feet  to  Fayetteville,  at  an  estimated 
cost  of  ^1,350,000. 


RIVER   AND   HARBOR   IMPROVEMENTS.  235 

EjcjKtulUuren. 

On  original  project  to  June  30,  1902: 

For  improvement $134,439.96 

For  mamtenance 8, 177. 67 

142, 617. 63 

The  results  obtained  have  been  a  denred  channel  to  Fayetteville, 
when  funds  were  available,  and  increa.sed  depths  above  Kellys  Cove  to 
2.5  feet  to  Elizabeth  town  and  2  feet  to  Fayetteville.  The  tidal  range 
at  Wilmington  is  2.5  feet,  which  gi*adually  decreases  to  nothing  at 
Kellys  Cove.  Low-water  stages  prevail  from  two  to  four  months 
during  each  summer,  and  freshets  of  15  feet  or  higher  occur  about 
once  a  month  during  the  remainder  of  the  year. 

The  commerce  for  1901  amounted  to  124,112  tons,  a  decrease  of 
5,510  tons  since  the  preceding  year,  and  consisted  principally  of  tim- 
ber, naval  stores,  fertilizers,  general  merchandise,  cotton,  and  other 
farm  products. 

The  sum  of  $50,000  was  appropriated  l)v  the  act  of  June  13,  1902, 
for  the  purchase  of  suitable  sites  for  locks  and  dams.  No  expendi- 
tures have  been  made. 

NORTHEAST   AND   BLA(*K   KIVKRS,  AND  CAPK   FKAR  RIVER   ABOVE  WILMINGTON. 

July  1,  1901,  balance  unexpended $394.00 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .     10, 000. 00 

10, 394. 00 
June  30, 1902,  amount  expendeti  during  fiscal  year 53. 35 

July  1, 1902,  balance  unexpended 10,  MO.  65 

July  1, 1902,  outetandinj?  liabilitiea 21.36 

July  1, 1902,  balance  available 10,319.29 

CAPE  FEAR  ABOVE  WILMINGTON. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  $50, 000.  (X) 
July  1,  1902,  balance  unexpended 50,000.00 

(See  Appendixes  M  11-13.) 

1£,  Cape  Fear  Itivei%  at  and  helmo  Wihmnatoii^  N.  C. — In  its 
original  condition  the  governing  high- water  depth  inside  the  bar 
was  10  feet,  the  bar  depths  at  low  water  being  7.5  feet  at  the  mouth 
and  8  feet  at  New  Inlet,  increased  at  high  water  to  12  and  12.5  feet, 
respectively. 

The  original  project  of  1827  was  to  deepen,  by  jetties,  the  channel 
through  the  shoals  in  the  8  miles  next  below  Wilmington.  This  proj- 
ect resulted  in  a  gain  of  2  feet  available  depth.  The  project  of  1853 
was  to  straighten  and  deepen  the  bar  channel  ))y  dredging,  jettj'ing, 
diverting  flow  from  New  Inlet,  and  closing  breaches  in  Zekes  Island. 
This  project  was  incomplete  when  the  civil  war  began. 

After  the  civil  war  the  first  project  was  that  of  1870,  to  deepen  the 
bar  channel  by  closing  breaches  between  Smiths  and  Zekes  islands, 
with  the  ultimate  closure  of  New  Inlet  in  view.    The  project  of  1873 
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included  that  of  1S7(),  and,  in  addition,  the  dredjjing  of  the  bar  chan- 
nel and  the  closin'^  of  Now  Inlet.  The  project  of  1874  was  to  obtain, 
by  dredging,  a  channel  100  feet  wide  and  12  feet  deep  at  low  water  up 
to  Wilmington.  The  project  of  1881  was  to  obtain,  by  dr^gin^,  a 
channel  270  feet  wide  and  16  feet  deep  at  low  water  up  to  Wmning- 
ton.     These  projects  had  been  practically  completed  by  1889. 

The  existing  project,  of  October  6,  1890,  is  to  obtain  a  low-water 
depth  of  20  feet  and  a  width  of  270  feet  from  Wilmington  to  the  ooean, 
at  an  estimated  cost  of  $1,800,000. 

Expenditures. 

Prior  to  civil  war $363,228.92 

Since  civil  war  on  previous  i)roject8 2, 101, 271. 93 

On  existing  project  to  June  30,  1902: 

For  improvement $864,102.27 

For  mamteuance 58, 080. 02 

922, 182. 29 

Total 3,386,683.14 

The  river  channel  has  been  dredged  to  a  least  width  of  148  feet  and 
le^st  low-water  depth  of  19  feet,  with  tidal  rise  of  4  feet,  but  subse- 
quent shoaling  has  decreased  the  governing  depths  to  16  feet  at  low 
water  and  19  feet  at  high  water.  The  tidal  range  varies  from  4.6  feet 
at  the  bar  to  2.5  feet  at  Wilmington. 

The  commerce  for  1901  amounted  to  727,359  tons,  an  increase  of 
28,003  tons  over  the  preceding  year,  and  consisted  princinally  of  cot- 
ton, naval  stores,  manufactured  lumber  and  shingles,  fertilizers,  build- 
ing material,  coal,  and  general  merchandise.  The  estimated  value 
was  $40,000,000,  and  it  is  the  largest  recorded.  The  increase  from 
220,000  tons  in  1869  is  due  to  the  improvement  of  the  river.  The 
additional  work  proposed  is  the  completion  of  the  existing  project,  but 
the  entire  appropriation  of  June  13,  1902,  will  probably  be  needed  to 
restore  the  conditions  of  three  j^ears  ago. 

References. — For  special  descriptions  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1873,  page  44;  1887,  page  1047,  and  1895,  page 
1335. 

July  1,  1901,  balance  unexpended $32,077.47 

Deceinl:)er  21,  1901,  received  aa  rent  for  dredge  Cape  Fear 3, 255. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  ..  150, 000. 00 

185, 332. 47 
June  :^0,  1902,  amount  exi^ended  <iurinjf  fiscal  year 23, 196. 16 

July  1,  1902,  balance  unexpended 162, 137. 81 

July  1,  1902,  outetanding  liabilities 182. 42 

July  1,  1902,  balance  available 161,954.88 

(See  Appendix  M  14.) 

13,  Town  Creel\  Bi^un^wick  Qmnty^  N,  C. — Distances:  From  mouth 
to  liussels  Landing  (upper  bridge),  20  miles,  to  Kocks  Landing,  23 
miles. 

In  its  original  condition  this  stream  was  badly  obstructed  by  logs, 
snags,  and  overhanging  trees  and  by  a  shoal  just  below  Russels  Land- 
ing on  which  the  governing  depth  was  1.5  feet. 

The  original  project  of  1881  was  to  obtain  a  4-foot  channel  at  low 
water  by  dredging  and  clearing  along  20  miles  from  the  mouth,  at  an 
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estimated  co«t  of  $9,078.  After  oxpcndin^  $1,(M.M)  this  project  wa« 
abandoned  for  lack  of  appropriations.  A  .second  project,  of  1890,  was 
to  clear  the  stream  of  obstructions  to  Rocks  Landing  and  to  obtain  a 
channel  depth  of  5  feet  at  low  wat<*r,  with  4(»  feet  width,  to  Kussels 
Landing,  at  an  estimated  cost  of  ♦8,500.  This  project  was  completed 
in  1901. 

There  is  no  existing  project,  but  when  funds  are  appropriated  a 
project  should  be  adopted  for  the  annual  expenditure  of  about  #J,000 
tor  maintenance  to  Kussels  Landing. 

Expenditureii, 

On  original  project $1,000.00 

On  project  of  1899 8,402.45 

The  stream  has  been  cleared  to  Rocks  Landing  and  the  channel  to 
Bussels  Landing  deepened  to  5  feet  at  low  water  for  40  feet  width. 
The  tidal  range  varies  from  8  feet  at  the  mouth  to  a  few  inches  at  Rus- 
sels  Landing.     The  upper  part  is  subject  to  freshets  of  1  or  2  feet  rise. 

The  commerce  for  1901  amounted  to  9,863  tons,  an  increase  of  717 
tons  over  the  preceding  year,  and  consisted  of  genenxl  merchandise, 
naval  stores,  lumber,  fertilizers,  cotton,  rice,  and  other  fann  products. 

July  1,  1901,  balance  unexpended $97. 55 

July  1,  1902,  balance  unexpended 97. 55 

(See  Appendix  M  15.) 

1j^  Semoving  eainkim  ve^ds  (/r  craft  fjibstructimj  (tr  endiinqerhig 
navigation. — An  allotment  was  made  from  this  appropriation  March 
1,  1902,  for  removing  wreck  of  the  steamer  aSL  Peter  from  the  North- 
east River,  North  Carolina,  near  Halls ville*  N.  C. 

This  wreck  was  removed  at  a  cost  of  $271.36. 

IMPROVEMENT  OF  WACGAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 
CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTH 
OAROUNA. 

This  district  was  in  the  charge  of  Capt.  J.  C.  Sanford,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Edwin  R.  Stuart, 
Corps  of  Engineers,  to  August  15,  lOOl.  Division  Engineer,  Col. 
Peter  C.  Hains,  Corps  of  Engineers. 

i.  Waccafnaw  Ilivef\  JVarfh  Orrolmaand  South  CaroUrui^  and  Little 
Pedee  Si/oer^  South  Carolina. — {a)  Wacca?na7/)  Pivrr.—ln  1880  this 
stream  was  navigable  for  12-foot  ))oats  at  all  stages  of  water  from 
Georgetown,  23  miles,  to  Bull  Creek,  and  at  high  water  4  miles  farther, 
to  Bucks  Lower  Mills;  thence  for  7-foot  di'aft  boats,  at  high  water,  22 
miles  farther,  to  Conway;  thence  it  possessed  an  obstructed  channel 
for  3-foot  draft  boats,  at  ordinary  wmter  water,  68  miles,  to  Reeves 
Ferry;  thence  an  obstructed  channel,  with  3  feet  at  high  water,  for  30 
miles,  to  Lake  Waccamaw. 

The  project  of  improvement,  adopted  in  1880,  provides  for  a  channel 
12  feet  deep  at  all  stages  of  water,  with  80  feet  bottom  width  from  the 
mouth  of  the  river  to  Conway,  thence  a  cleared  channel  to  Lake 
Waccamaw. 

The  original  estimated  cost  was  if29,370,  which  was  revised  in  1885 
and  increased  in  the  annual  report  of  that  year  to  the  present  figure, 
$188,400.  In  the  Annual  Report  of  the  Chief  of  Engineers  for  18Srt, 
pa^  170,  maintenance  is  estimated  at  $4,000  per  year  after  completion 
of  improvement 
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The  total  expenditures  to  June  30,  1902,  were  $102,624.50.  The 
river  had  been  cleared  of  snags  to  a  distance  of  128  miles  above  the 
mouth,  and  this  portion  of  the  river  had  been  frequently  resnagged 
as  appropriations  permitted,  36,857  snags,  etc.,  having  been  removed 
since  June  30,  1884.  Some  work  had  been  aone  toward  increasing 
the  original  depth  on  eight  shoals  below  Conway.  As  neurly  as  could 
be  determined  from  the  records,  about  $75,977. 81  had  been  expended  in 
originally  snagging  the  lower  128  miles  of  the  river  and  in  construct- 
ing pile  and  plank  dikes  at  eight  shoals,  and  $26,646.69  in  maintenance. 

The  available  depths  reported  as  now  existing  do  not  diflFer  greatly 
from  the  original  depths.  The  usual  variation  m  water  level  is  about 
7.5  feet  at  Conway,  50  miles  above  the  mouth,  and  about  12  feet  at 
Star  Bluff,  84  miles  above  the  mouth. 


COMMERCIAL  STATISTICS. 


Year. 


1887. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


Total 
ton«. 


Value. 


Year. 


Total 

tOILS. 


Value. 


07, 195 
76,245 
83,103 
70,976 
99,298 


$2,129,231.75 
2,308,915.00 
2.317,368.50 
2,231,112.00 
2.178.869.00 
2,096,548.00 
2,120,864.00 


1895 128,466 


1H96 
1897 
1898 
1899 
1900 
1901 


203,888 
241,800 
258,191 
876.822 
467,887 
802,656 


t2, 068, 697. 00 
2,814,175.00 
2,406,890.00 
2,666,280.00 
8,186,214.00 
8.481,072.00 
8,886,700.00 


The  vessels  engaged  in  tmflSc  on  this  river  are  steamers  and  tug- 
boats of  from  10  to  300  tons,  seagoing  schooners  of  from  300  to  500 
tons,  pole  boats,  i-afts,  etc.  One  new  steamer  of  307  tons  gross  has 
been  put  upon  the  river,  running  between  Georgetown  ana  Hagley, 
9  miles  above  the  mouth. 

For  outline  map  of  the  river  see  page  1200,  Annual  Report  of  the 
Chief  of  Engineers  for  1889.  For  report  on  preliminary  examina- 
tion see  page  848,  Annual  Report  of  the  Chief  of  Engineers  for  1880. 
(Printed  as  Senate  Ex.  Doc.  No.  117,  Forty-sixth  Congress,  second 
session.) 

This  work  will  hereafter  be  consolidated,  in  accordance  with  river 
and  harbor  act  approved  June  13,  1902,  with  the  improvement  of  Lit- 
tle Pedee  River,  and  no  further  separate  report  made. 

(h)  Ziffle  Perlee  River. — ^The  river  in  its  original  condition  was 
much  obstiiicted  by  snags  and  overhanging  trees  and  by  ten  bridges 
without  draws.  In  places  it  was  divided  into  several  branches,  in 
none  of  which  was  there  a  good  channel. 

Under  the  plan  of  improvement  adopted  in  1888  it  is  proposed  to 
snag  the  river  and  close  unnecessary  branches,  providing  for  steam- 
boat navigation  up  to  the  mouth  of  Lumber  River,  65  miles,  and  for 
pole-boat  navigation  48  miles  farther,  to  Little  Rock,  at  an  estimated 
cost  of  $50,000. 

The  total  expenditures  to  June  30, 1902,  were  $21,958.70.  No  work 
had  been  done  on  the  river  since  June  30,  1898.  The  river  had  been 
well  snagged  up  to  the  mouth  of  Lumber  River  and  roughly  cleared 
for  pole-boat  navigation  to  Little  Rock.  No  work  had  been  done 
toward  increasing  the  original  depths.  As  nearly  as  could  be  deter- 
mined from  the  records,  about  $19,549.99  had  been  expended  in  origi- 
nally snagging  the  river  and  alx^ut  $2,408.71  in  maintenance. 
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The  available  depths  now  existing  do  not  pro}>iibly  differ  greatlv 
from  the  original  depths.  The  usual  variation  in  water  level  at  Gil- 
christ bridge,  about  65.5  miles  above  the  mouth,  is  about  0.5  feet. 


COMMERCIAL    STATISTICS. 


Year. 


Total 
tons. 


Value. 


I 


1891. 
1892. 
1893. 
1894. 
1895. 
1896. 


4.614 
7.115 
6. 15.3 
s,375 
12.438 
IT.aTO 


S52.760 
92.964 
101,535 
]14.f>00 
117.470 
198.500 


Year. 

1X97  . . . 

1S»< . . . 

189<.» . . . 

190«> . . . 

1901  .. . 

Total 
tonH. 


13,162 
11,900 
16,685 
23,780 
51,460 


Value. 


$100,400 
105,750 
14-t.7H7 
173.500 
399.000 


The  vessels  using  the  river  are  one  steam«»r  of  S9  tons,  one  small 
steam  launch,  pole  boats,  rafts,  etc.  No  new  line  of  transporbition 
was  established  during  the  past  year. 

For  outline  map  of  river  see  page  1214,  Annual  Report  of  the  Chief 
of  Engineers  for  1S90.  For  preliminary  examination  and  suivey  see 
page  1111,  Annual  Keport  of  the  Chief  of  p]ngineers  for  1887. 

July  1,  1901,  balance  unexpended $541. 04 

Amount  appropriated  by  river  and  harbor  act  ai>prove<l  June  13,  1902. . .     10, 500. 00 


June  30,  1902,  amount  expended  <luring  fiwal  year 


11,041.04 
224.24 


July  1,  1902,  balance  unexi^nde<i 10,816.80 

July  1, 1902,  outstanding  liabilities 25.80 

Julyl,  1902,  balance  available 10,791.00 

(See  Appendixes  N  1  and  2.) 

£,  Great  Pedee  Rivet\  ISoufh  Carolina. — The  river  in  its  original 
condition  was  dangerously  obstructed  by  logs  everywhere.  Boats 
drawing  9  feet  of  water  were  able  to  reach  Smith  Mills,  52  miles  above 
the  mouth.  Those  drawing  8^  feet  could  get  54  miles  farther  up  at 
low  water  to  Little  BluflF  or  at  high  water  to  Cheraw,  172  miles  from 
the  mouth. 


The  project  of  improvement  adopted  in  1880  provides  for  a  thoroughly 
rea  9-foot  navigation  to  Smith  Mills  and  a  3i-foc 
Cheraw  at  all  stages  of  w^ater. 


clearei 


■foot  navigJition  to 


The  original  project  contained  no  estimate  of  cost.  From  1880  to 
1886,  inclusive,  $47,000,  was  appropriated.  In  the  Annual  Keport  of 
Chief  of  Engineers  for  1886,  page  170,  it  was  estimated  that  *70,000, 
in  addition  to  this  $47,000  would  complete  the  improvement,  and  that 
$5,000  a  year  would  be  required  for  maintenance. 

The  total  expenditures  to  June  30,  1902,  were  $111,195.18.  The 
river  had  been  well  clenred  of  snags  from  the  mouth  to  the  Wilming- 
ton, Columbia  and  Augusta  Railroad  bridge,  103  miles,  and  less 
thoroughly  snagged  between  the  bridge  and  Cheraw,  34,946  snags, 
etc.,  having  been  removed  since  June  30,  1884.  No  work  had  been 
done  toward  increasing  original  depths. 

As  nearly  as  could  be  determined  by  the  records,  about  $78,919.13 
had  been  expended  in  original!}'  clearing  the  river  of  snags  and  in  pre- 
liminary examination  and  survey  made  in  1900,  and  about  $32,276.05 
in  maintenance. 
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The  river  and  harbor  act  approved  June  18,  11M)2,  contains  the  f ol- 
io winjr  item: 

Improving  (ireat  Pcdfe  River,  South  Carolina:  Continuinf^ improvement,  twenty- 
two  tnouHanci  five  hundred  dollarp,  of  which  amount  twelve  thoueiauddollara  shall  be 
exj)ended  on  the  upper  portion  of  said  river  in  accordance  with  the  report  submitted 
in  lIouHe  Document  Numbered  One  hundred  and  twenty-four.  Fifty-sixth  Congress, 
second  sesnion:  Pror\ded^  That  a  contract  or  contracts  may  l)e  entered  into  by  the 
Secretary  of  War  for  such  materials  an<l  Mork  as  may  l>e  iiei'essary  to  complete  the 
imi)rovem(int  on  Haid  upi>er  p<jrtion,  to  l)e  paid  for  as  a]>propriations  may  from  time 
to  time  1)e  made  bv  law,  not  to  exceefl  in  the  aggr^^te  one  hundred  and  six  thousand 
three  hundred  dollars,  exclupive  of  the  amounts  herein  and  heretofore  appropriated. 

It  18  understood  to  be  the  intention  of  Congress,  by  the  above  item, 
to  appropriate  $5,5(X)  to  complete  work  under  thefonuer  estimate, 
W17,(K)0;  $5,00<)  for  maintenance;  and  to  adopt  the  project,  with  esti- 
mated cost  of  $118,300,  referred  to  in  the  item.  This  project  provides 
for  obtaining,  by  snagging  and  dredging,  a  cleared  channel,  with  a  least 
depth  of  S^feet  at  mean  low  water,  fi-om  the  railroad  bridge  to  Cheraw. 

The  present  available  depths  are  Iwlieved  to  be  not  far  different  from 
those  originally  existing,  tnough  there  are  a  large  number  of  shoals 
al)ove  the  bridge  on  which  the  depth  at  low  water  is  less  than  3i  feet. 
The  usual  variation  in  water  level  is  16.4  feet  at  Smith  Mills  and  34.8 
feet  at  Cheraw. 

CX>MMERCIAL  STATIOTIGB. 


VlMif. 


Total 
I     tons. 


Value. 


Year. 


1891 '      62,344 

18W 92,471 

1893 

1894 

1895 

189ti 


94,661 

91.025 

106, 115 

229,964 


$1,367,330 
1,401,038 
1,166,874 
1,169,070 
893,430 
1.325,250 


1897 
1H98 
1899 
1900 
1901 


Total 

tOIlK. 


U4,177 
76,280 
184.072 
164.727 
188,912 


Valae. 


tl,  167, 914 
1.228,885 
1,692.709 
2,M6,600 
2,811,060 


The  vessels  engaged  in  tmflSc  on  this  river  are  steamers  of  400  tons 
and  less,  seagoing  schooners,  pole  boats,  rafts,  etc.  No  new  line  of 
transportation  has  been  established  during  the  past  year. 

For  preliminary  examination  and  survey  see  page  846,  Annual 
Report  of  the  Chief  of  Engineers  for  1 880  (printed  as  Senate  Elx.  Doc 
No.  117,  Foity-sixth  Congress,  second  session).  For  outline  map  of 
river  see  page  1 180,  annual  report  for  1889.  For  preliminary  exam- 
ination and  survey  of  1900,  see  page  1607,  Annual  Report  of  the 
Chief  of  Engineers  for  1901  (printed  in  House  Doc.  No.  124,  Fifty- 
sixth  Congress,  second  session). 

July  1,  1901,  balance  unexpendeti $785.84 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .    22, 600. 00 

,  j^     •      «      ,  23,286.W 

June  30,  1902,  amount  expended  dunng  fiscal  year 4S0.82 

Julv  1,  1902,  balance  unexpended 22,S04.82 

July  1,  liK)2,  outptanding  liabilities 27.20 

July  1,  190'J,  luilance  available 22, 777. 02 

I  Amount  (estimated)  required  for  completion  of  existing  project 106  300  00 
Amount  that  <*an  l>e  profitably  expended  in  fiscal  year  ending  June  30         * 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 '    40  onn  00 
Submitted  in  compliance  with  requirementa  of  sundry  civil  act  of  June        * 
4,  1897. 

(See  Appendix  N  3.) 
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3,  Winyah  Bny^  South  Carolina.— Th\i\  lar^e  bay  is  connected  with 
the  ocean  by  a  passage  between  the  shores  of  North  and  South  islands 
2i  miles  long,  1  mile  wide  at  the  bay,  f  mile  wide  at  the  gorge,  and  \\ 
miles  wide  at  the  ocean  or  southeasterly  end  of  North  Island.  Through 
the  passage,  which  trends  north-northwest  and  south-southeast,  there 
was  a  bold  channel  3t)  feet  deep  at  the  bay,  retaining  a  depth  of  not 
less  than  20  feet  until  about  8,(K)0  feet  southerly  from  the  end  of  Nortii 
Island  and  of  not  less  than  15  feet  to  a  point  about  1  mile  south  of  the 
island,  where  the  channel  divided  into  two.  One  of  these  two  channels, 
known  as  the  Main  Channel,  continued  8^  n»ilos  farther,  through  exten- 
sive shoals,  to  the  iS-foot  contour  in  the  ocean.  This  channel  was 
south-southeast  and  in  alignment  with  the  main  channel  through  the 
straits.  The  other,  known  as  Bottle  Channel,  after  flowing  about 
2,600  feet  southetusterly,  1,500  feet  easterly,  and  about  8,000  feet  north- 
easterly, reached  the  18-foot  contour  in  the  (K'can  at  a  distan(!e  of  about 
li  miles  in  a  direction  from  the  point  of  separation  from  the  main 
ship  channel  almost  at  right  angles  with  the  (iire<*tion  of  that  channel 
ana  of  the  channel  througli  the  passage.  At  mean  low  water  the  depth 
on  the  crest  of  the  bar  was  variable  in  both  channels  and  about  7  to  9 
feet  in  the  Main  Channel  and  (>  to  8  feet  in  I^ottle  C-hannel.  The  mean 
range  of  tide  is  8i  feet. 

Tie  present  project,  adopted  in  1889,  provider  for  the  construction 
of  two  jetties,  spnnging,  respectively,  from  North  and  South  islands 
and  converging  toward  the  bar,  the  jetties  to  consist  of  mattress  foun- 
dation and  a  superstructure  of  large  ripmp  stone  raised  to  a  height  of 
6  feet  above  mean  low  water,  the  south  jetty  to  extend  due  east  across 
the  bar  and  the  north  jetty  to  converge  toward  it,  so  as  to  produce  the 
necessary  contraction  on  the  bar.  The  depth  to  be  secured  is  15  feet  at 
mean  low  water.  The  river  and  harbor  act  approved  June  3,  1896, 
authorized  the  completion  of  the  work  under  continuing-contract  sys- 
tem, at  a  cost  of  not  exceeding  $1,990,250,  in  addition  to  the  $20,000 
appropriated  by  the  act.  A  total  of  $1,698,500  has  been  appropriated 
by  sundry  civil  acts  since  that  date. 

The  total  expenditures  to  June  30,  1902,  were  $1,735,206.32,  of 
which  $428,750  was  appropriated  prior  to  June  3,  1896.  The  follow- 
ing work  had  been  done:  On  the  north  jetty  the  foundation  mattress, 
extending  a  distance  of  11,139  feet  from  the  shore  end,  had  been  com- 

I)leted;  the  stone  superstructure,  with  crest  about  6  feet  above  mean 
ow  water,  had  been  carried  out  to  a  point  10,947  feet  from  the  shore 
end,  except  that  for  2,925  feet  the  portion  of  this  jetty  built  under 
former  contractors  had  not  yet  been  raised  to  full  height;  a  small 
mound  had  been  built  where  the  jetty  changed  direction.  On  the 
south  jetty  the  foundation  mattress,  extending  to  a  point  21,051  feet 
from  flbe  shore  end,  was  completed;  the  stone  superstructure,  built 
with  practically  no  top  width,  nad  been  carried  to  tne  proposed  outer 
end;  at  this  end  a  mound  of  large  stone,  with  crest  about  12  feet 
above  mean  low  water,  had  been  built;  a  number  of  mattresses  had 
been  sunk  along  the  northern  side  of  the  jetty  to  prevent  undermining, 
and  the  crest  of  the  letty  near  its  shore  end  had  been  mised  to  about 
10  feet  above  mean  low"  water  for  a  length  of  1,240  feet.     The  sea- 

S)\Ti^  suction  dredge  Winyah  Bay  had  been  l>uilt,  and  this  dredge  and 
e  similar  dredge  Clmrl^ton  hadf  removed  1,026,664  cubic  yards  of 
material  from  the  entrance  channel  and  a  shoal  just  within  the  bay. 
Spur  dikes  had  been  built  to  protect  the  South  Island  beach,  and  a 

KNO  1902 16 
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mud  dike  tx)  serve  as  a  root  for  the  south  jetty.  All  jetty  Work  since 
June  30,  isy6,  had  been  done  under  a  continuing  contract  providing 
for  completing  the  jetties. 

The  controlling  entrance  depth  has  been  increased  to  13.9  feet  at 
mean  low  water,  which  is  on  a  narrow  shoal.  Except  for  this,  a  depth 
of  15  feet  extends  entirely  through,  though  in  a  narrow  and  crooked 
channel,  over  the  Middle  Grouna  Shoal. 

CX>MMKRCIAL   8TATIHTICH. 


^**'^-  ton*. 

1891 261,370 

1892 271, 9he 

1893 268,640 

1894 293,822 

1896 171,059 


Valium. 


98,071.600 


Year. 


6,228,360 


1897 
1898 
1899 
1900 
1901 


140»874 
125.008 
120.667 
120.689 
217.909 


Value. 


15.817.960 
6.587,880 
6.887.858 
6.749.438 
8.457,906 


The  vessels  using  the  entrance  channel  are  steamers  of  1,850  tons 
and  less,  and  sailing  vessels  of  various  kinds.  The  freight  carried  is 
principally  lumber,  naval  stores,  and  general  merchandise.  There  are 
two  lines  of  steamships  ph'ing  between  Georgetown  and  Northern 
ports.  One  of  these,  the  Atlantic  Coast  Steamship  Line,  has  recently 
added  two  chartered  steamships  of  1,450  and  1,380  tons  gross,  respec- 
tively. 

For  preliminary  examination  and  survey  see  annual  report  for  1885, 
page  1154.  For  report  of  Board  of  Engineers  see  Annual  Report  of 
the  Chief  of  Enj^ineers  for  1881^,  page  1114  (printed  as  House  Ex. 
Doc.  No.  117,  Fiftieth  Congress,  second  session).  For  reasons  for 
construction  of  mud  dike,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1895,  imge  1351. 

July  1,  1901,  balance  unexpendini $752,561.05 

August  2,  1901,  credited  by  auditor's  settlement  No.  81 207 33. 76 

Amount  appropriated  by  nundry  civil  act  approved  June  2S,  1902 35,  ODD.  00 


June  30,  1902,  amount  expende<l  during  fiscal  ye^r 


787, 594. 81 
395, 517. 37 


July  1,  1902,  balance  unexpcndei^l 392,077.44 

July  1,  1902,  outstanding  liabilities 83,723.19 

July  1,  1902,  l)alamre  available 308,354.25 


July  1 ,  1902,  amount  covered  by  uncompleted  contracts 182, 091. 92 


Amount  (estimated)  requircHi  for  completion  of  existing  project 317,750.00 

Amount  that  can  b(»  profitably  expended  in  fiscal  year  ending  Jime  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 100,000.00 

Submitted  in  irompliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appcmdix  N  4.) 

^.  Santee^  Watet^ee^  and  Congaree  rivers^  South  Camh'na. — {a)  Santee 
Hiver. — This  river  in  its  original  condition  was  considerably  obstructed 
at  all  stages  of  water  by  sunken  logs  and  snags.  Its  bar  entrance  was 
narrow,  crooked,  and  shifting,  with  only  about  4  feet  of  water  at  low 
tide,  and  so  situated  as  to  be  difficult  and  expensive  to  improve. 

The  original  project,  adopted  in  1880,  contemplated  j)roviding  an 
outlet  for  the  river  into  Winyah  Bay  by  constructing  a  canal  from  the 
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river  through  Mosquito  Creek  into  the  bay.  On  thi.s  project  there 
was  expended  $J>9,750. 

The  present  project,  adopted  in  1889,  contemplates  providing  a  more 
satisfaotorv  outlet  into  the  bav  bv  cutting  a  canal  70  feet  wide  and  6 
feet  deep  at  mean  low  water  from  the  Esther\'ille  plantation  to  Minim 
Creek,  and  for  snaeging  the  entire  river.  The  estimated  cost  is 
$360,(>f.M),  not  including  the  amount  expended  under  the  original 
project. 

The  total  expenditures  under  the  present  project  to  June  30,  1902, 
were  $168,000,  of  which  about  $12,714.08  was  for  maintenance.  The 
first  cut  ojf  the  canal  had  been  made  entirely  through,  and  this  had 
been  widened  through  a  portion  of  its  length.  From  the  Santee  River 
proper  1,025  obstructions  had  been  removed. 

Except  at  the  Winyah  Bay  end,  where  on  account  of  the  softness  of 
the  banks  the  width  has  l)een  reduced  to  40  feet  and  the  depth  to  4 
feet,  the  canal  is  nowhere  less  than  50  feet  wide  and  5  feet  deep.  The 
mean  rise  of  tide  at  the  canal  is  about  8^  feet.  The  least  available 
depth  in  Santee  River  is  about  5  feet  at  low  water.  The  usual  varia- 
tion in  water  level  at  the  Atlantic  Coast  Line  bridge,  about  54^  miles 
above  the  mouth,  is  about  19  feet. 


COMMERCIAL  STATISTICS. 


Year. 


Total 
tons. 


1891 I  100,255 

1W2 ,  110,523 

1893 1  124,182 

1894 1  115,428 

1896 '  117.690 

1896 '  l.*M,135 


Value. 


92,743,000 
2,775,800 
2.fi79,600 
2,376,000 
2.224,800 
2.2l>l,ti00 


Year. 


1897 
1898 
1899 
1900 
1901 


Total 
tons. 


Value. 


134.206 
112,206 
154,327 
179,090 
204,375 


S2, 159, 940 
2,203,800 
2,679,100 
2,622,200 
1,809,000 


The  vessels  using  the  river  and  canal  ai*e  steamers  of  from  10  to  300 
tons,  small  sailing  craft,  pole  boats,  mtts^  etc.  Mo  new  line  of  trans- 
portation has  been  established  during  the  past  year,  but  it  is  stated  that 
a  line  of  two  steamboats  will  be  put  on  during  the  present  summer. 

For  report  on  preliminary  examination  see  page  OK),  Annual  Report 
of  the  Chief  of  Engineers  for  1880  (printea  as  Senate  Ex.  Doc.  No. 
161,  Forty-sixth  Congress,  second  session). 

For  full  history  of  work  sec  page  1036,  annual  report  for  1886. 
For  new  project  and  map  of  river  see  pages  1184  and  1186,  annual 
report  for  1889.  For  statement  showing  comparative  cost  of  dredging 
by  contract  and  bj^  hired  labor  see  pages  1171  and  1172,  annual  report 
for  1896,  and  page  1459,  annual  report  for  1897.  For  miscellaneous 
expenses  see  pages  1458  and  1459,  annual  report  for  1897. 

^)  Waferee  Itiver. — In  its  original  condition  this  stream  had  a  low- 
water  depth  of  from  3  to  4  feet  from  its  mouth,  67  miles,  to  Camden. 
The  lower  14  miles  was  completely  blocked  at  all  stages  of  water  by 
logs,  snags,  etc.,  and  at  moderate  stages  by  the  bridges  of  the  Soutn 
Carolina  and  the  Wilmington,  Columbia  and  Augusta  railroads,  then 
without  drawspans;  thence  to  Camden  navigation  was  possible,  but 
dangerous  except  during  high  water.  Its  commerce  was  practically 
nothing. 

The  present  project  of  improvement,  adopted  in  1881,  provides  for 
safe  and  unobstructed  4- foot  navigation  for  ste^imers  from  Camden  to 
the  mouth,  at  an  estimated  cost  of  $60,000. 
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The  appropriation  of  September  19,  1890,  completed  the  estimate 
for  the  project,  but  four  appropriations  have  since  been  made  for 
maintenance.  The  work  is  one  of  snagging  only,  and  as  snags  are 
continually  lodging,  it  is  not  susceptible  of  completion.  Snagging 
work  should  be  done  annually  in  order  to  keep  the  channel  open. 

The  total  expenditures  to  June  30^  1902,  were  $72,280.69.  To  June 
30,  1900,  the  river  had  been  kept  fairly  clear  of  obstructions  from  the 
mouth  to  Camden.  Since  June  30, 1884,  24,912  obstructions  had  been 
removed,  the  records  prior  to  that  date  not  giving  number  removed. 

So  far  as  known  the  available  depths  now  existing  do  not  diflFer 
greatly  from  the  original  depths.  The  usual  variation  in  water  level 
IS  about  17  feet  at  a  point  about  4  miles  above  the  mouth,  and  about 
28.5  feet  at  Camden. 

(X)MMERCIAL  STATICTICS. 


Year. 


1891 
1892 
1893 
1894 
1895 
1896 


Total 
tona. 

1 

Value. 

1,006 

$61,210 

2.244 

86,040 

6.242 

117.729 

18,075 

94,334 

21,697 

127,566 

86,002 

238,625 

Year. 


1897 
1898 
1899 
1900 
1901 


48,770 
83,568 
109,170 
98,024 
10,417 


Value. 


1202,800 

274,060 

272,200 

165,000 

60,000 


Rafting  is  the  only  business  done  on  the  river. 

For  report  on  preliminary  examination  see  page  914,  Annual  Report 
of  the  Cnief  of  Engineers  for  1880  (printed  as  Senate  Ex.  Doc.  No. 
161,  Forty-sixth  Congress,  second  session).  For  survey  report  and 
project  for  improvement  see  page  1034,  Annual  Report  of  the  Chief  of 
Engineers  for  1881  (printed  as  House  Ex.  Doc.  No.  61,  Forty-sixth 
Congress,  third  session).  For  outline  map  of  river  see  page  1190, 
Annual  Report  of  the  Cnief  of  Engineers  for  1889. 

(<?)  Cimgaree  River, — In  1886  this  stream  in  its  original  condition  had 
a  low-water  depth  of  3  to  4  feet  from  its  mouth  to  the  railroad  bridge 
at  Columbia;  thence  1  foot  low- water  depth  2  miles  farther  to  its 
head.  The  navigation  of  the  lower  47  miles  was  blocked  at  all  stages 
of  water  by  the  South  Carolina  Railroad  bridge  and  by  sunken  logs, 
snags,  and  overhanging  trees.  The  navigation  of  the  remaining  2 
miles  was  prevented  by  swift  currents  and  numerous  rock  ledges  and 
bowlders.     Its  commerce  was  nothing. 

The  project  of  improvement,  adopted  in  1886,  proposes  to  secure  a 
thoroughly  cleared  4-foot  navigation  over  the  lower  47  miles  at  all 
stages  of  water  and  a  cleared  channel  100  feet  wide  through  the  ledges 
ana  bowlders  above,  at  an  estimated  cost  of  $54,500. 

The  total  exi)enditure8  to  June  30, 1902,  were  $30,700.82.  No  work 
has  been  done  on  the  river  since  June  30, 1898.  The  channel  had  been 
thoroughly  snagged  from  the  mouth  to  Granby,  2  miles  below  Colum- 
bia, but  no  attempt  had  been  made  to  improve  the  rapids  above 
Gninby.  A  total  of  8,549  obstructions  had  been  removed  below 
Granby.  As  nearly  as  can  be  determined  from  the  records,  about 
$19,523.82  had  been  expended  in  originally  snagging  the  river,  and 
about  $11,177  in  maintenance. 

So  far  as  known  the  available  depths  now  existing  do  not  differ 
greatly  from  the  original  depths.  The  usual  variation  in  water  level 
at  a  point  2  miles  above  the  mouth  is  about  24.3  feet,  and  at  Columbia 
about  33.2  feet. 
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COMMERCIAL  STATIOTIOi. 


Year. 


am. 

1892. 
1898. 
1894. 
1895. 
1896. 


,     Total 
1     tons. 

1 
Value.     1 

2.401 

1 
$47,840 

1       8,6M> 

62,025 

2,781 

71,125 

7,974 

40.760 

8,993 

46.700 

18,307 

178.900 

Year. 


1897 
1898 
1899 
1900 
1901 


Total 
ton.s. 


40,857 
81,362 
88,696 
121,863 
14,583 


Value. 


$110,100 

201,700 

191,700 

197,000 

70.000 


Rafting  is  the  only  business  done  on  the  river. 

For  preliminarv  examination  and  survey  see  page  1140,  Annual 
Report  of  the  Chief  of  Engineers  for  1885  (printed  as  House  Ex. 
Doc.  No.  254,  Forty-eighth  Congress,  second  session).  For  outline 
map  of  river  see  page  1194,  Annual  Report  of  the  Chief  of  Engineers 
for  1889. 

July  1,  1901,  balance  unexpnded $996.46 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .    27, 000. 00 

27, 996. 46 
June  30,  1902,  amount  expended  during  fiscal  year 477. 87 

July  1.  1902,  balance  unexpended 27,518.59 

July  1,  1902,  outetandiug  liabilitiea 27.00 

July  1,  1902,  balance  available 27,491.59 

(See  Appendixes  N  5-7.) 

6.  Oongaree  River ^  South  Carolina^  from  Gervaift  Street  Bridge^ 
Cdumhia^  to  Granhy. — For  original  condition  of  this  portion  of  the 
river  see  report  on  Congaree  River,  South  Carolina. 

Pursuant  to  House  resolution  dated  December  15,  1893,  a  project 
and  estimate  were  submitted  January  2,  1894  (printed  in  House  Ex. 
Doc.  No.  66,  Fifty-third  Congress,  second  session),  for  extending  steam- 
boat navigation  from  Granby  to  Gervais  Street  Bridge,  Columbia,  by 
the  construction  of  a  lock  and  movable  dam  near  Granby.  This  docu- 
ment and  a  letter  concerning  it  are  printed  on  pages  1182-1189,  Annual 
Report  of  the  Chief  of  Engineers  lor  1896. 

The  river  and  harbor  act  approved  March  3,  1899,  appropriated 
$50,000  for  beg  nning  this  work,  and  authorized  continuing  contracts 
to  be  made  for  its  completion,  at  a  total  cost  not  exceeding  $200,000  in 
addition  to  the  $50,000  appropriated.  Three  appropriations,  aggre- 
gating $200,000,  have  since  been  made  for  this  work,  completing  the 
amount  authorized  by  the  act. 

The  total  expenditures  to  June  30, 1902,  were  $56,576. 88.  The  neces- 
sary land  had  been  acquired,  lock  keeper's  house  and  other  buildings 
constructed,  and  a  careful  survey  of  the  site  of  lock  and  dam  made.  A 
contract  for  constructing  the  lock  and  dam  abutment,  except  metal 
work,  at  a  total  cost,  b^ed  on  estimated  quantities  of  $77,621,  was 
approved  October  20,  1900,  the  contmct  time  for  completion  being 
January  30, 1902;  and  work  under  it  has  since  been  in  progress,  though 
jn^eatly  interfered  with  by  an  unusual  number  of  freshets,  especiafly 
in  1901.  The  contractors  had  completed  the  abutment,  except  the  top 
paving.  All  rock  excavation  for  the  lock  had  been  completed,  and  about 
76  linear  feet  of  each  lock  wall  constructed.  Both  guide  cribs  had 
been  completed  and  most  of  the  earth  excavation  removed.    On  account 
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of  delays  due  to  freshets  authority  was  granted  January  11,  1902,  for 
a  waiver  of  the  time  limit  for  completing  this  contract,  the  contractor 
to  be  required  to  complete  within  a  reasonable  time  and  to  bear  all 
expenses  properly  chargeable  to  him.  The  lock  irons  and  gate  mem- 
bers were  purchased  under  a  contract  approved  August  10, 1901.  They 
had  all  been  delivered,  and  the  gates  nad  been  built  by  hired  labor. 
Plans  and  specifications  for  the  movable  dam  had  been  approved. 

There  is  no  navigation  at  present  on  this  portion  of  the  river.  The 
usual  range  of  water  level  at  Columbia  is  about  33.2  feet. 

July  1,  1901,  balance  unexpended $183,742.47 

Amount  appropriated  by  sundry  civil  act  approved  June  28, 1902 50, 000. 00 

233, 742. 47 
June  30,  1902,  amount  expended  during  fiscal  year 40, 319. 35 

July  1,  1902,  balance  unexpended 193,423.12 

July  1,  1902,  outstanding  liabilities 11,872.69 

July  1,  1902,  balance  available 181,550.43 

July  1 ,  1902,  amount  covered  by  uncompleted  contracts 48, 177, 27 

(Sec  Appendix  N  8.) 

6,  Inland  water^oays  between  Charlestrm  Harbor^  South  Carolina^  and 
opposite  McCleUanvtlle, — These  waterways  consist  of  a  series  of  creeks, 
sounds,  rivers,  and  bays,  which  afford  a  route  sheltered  for  the  most 

f)art  from  the  sea  by  the  numerous  islands  which  form  the  outer  coast 
ine.  The  route  is  tidal  throughout,  the  range  of  tide  varying  from 
about  4.6  to  5.3  feet.  It  is  now  obstructed  by  a  number  of  shallow 
reaches  and  narrow,  crooked  passages,  particularly  at  points  where  the 
tides  meet.  The  passage  across  Bulls  Bay,  besides  being  very  shallow, 
is  much  exposed.  The  present  commerce  is  compamtively  small,  as 
only  very  small  vessels  can  get  through  without  excessive  delays. 

The  river  and  harbor  act  approved  June  13, 1902,  contains  the  fol- 
lowing item: 

Improving  the  inland  waterways  between  Charleston  Harbor,  South  Carolina, 
and  oi)po8ite  McClellanville,  in  accordance  with  the  report  submitted  by  the  Chief 
of  Engineers,  March  twenty -sixth,  nineteen  hundred  and  two,  fifty  thousand  dollars, 
the  same  to  be  expended  at  the  end  of  the  route  from  Charleston  northward  in  pro- 
curing a  channel  of  four  feet  depth  and  sixty  feet  bottom  width:  Provided^  That  idi 
land  required  for  the  same  shall  be  relinciuisned  free  of  cost  to  the  Government. 

The  total  estimated  cost  of  improvement  to  the  dimensions  stated  is 
$125,290,  the  work  to  consist  of  improving  present  channels  and  of 
avoiding  certain  crooked  and  dangerous  sections  by  canals. 

A  project  for  carrying  into  effect  the  above  provision  will  be  sub- 
mitted as  soon  as  practica})le. 

For  reports  on  preliminary  examinations  and  surveys  of  portions  of 
the  route  see  annual  report  for  1887,  page  1114,  and  annual  report 
for  1890,  page  1239  (see  House  ¥jX.  Doc.  No.  82,  Fifty -first  Congress, 
first  session).  For  reports  on  preliminary  examination  of  entire  route 
from  Charleston  Harbor  to  Alligator  Creek  (beyond  McClellanville) 
see  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1908 
(printed  also  with  map  as  House  Doc.  Ino.  84,  Fifty-sixth  Congress, 
first  session). 

Amount  appropriated  by  river  and  barber  act  approved  June  13,  1902..  $50,000.00 
July  1,  1902,  balance  unexpended 50,000.00 

(See  Appendix  N  9.) 
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7.  Cha/rlexUm  Harbor^  South  Carolina, — ^There  were  oriffinally  four 
channels  across  the  bar,  the  deepest  having  about  12  feet  depth  at  low 
water.  Commerce  was  then  using  the  Pumpkin  Hill  Channel,  about 
3  miles  south  of  the  present  jetty  channel.  Where  the  present  jetty 
channel  is  situated  tnere  was  then  the  Swa^sh  Channel,  with  a  best 
depth  of  lOi^  feet  of  water,  too  crooked  for  safe  use.  The  natural 
channels  were  shifting  in  position  and  variable  in  depth. 

The  original  project,  adopted  in  1878,  provided  for  establishing  and 
maintaining,  by  means  of  two  jetties  and  auxiliary  dredging,  a  low- 
water  channel  of  not  less  than  21  feet  depth  across  the  liar.  The  Swash 
Channel  was  selected  for  improvement.  The  estimated  cost  was 
$3,(X)0,000. 

In  1888  it  became  necessary  to  modify  the  height  of  the  crest  line  of 
the  jetties  and  to  revise  the  (^stimate.  This  increase  in  the  estimate 
was  largely  due  to  the  fact  that  money  had  been  appropriated  so  slowly 
that  reasonable  contract  prices  could  not  be  obtained.  The  annual 
appropriation  up  to  that  time  had  been  only  5^  per  cent  of  the  original 
estimate.  In  the  revised  project  the  jetties  were  increased  in  height 
and  length,  but  no  change  was  made  in  their  position  or  distance  apart. 
The  revised  estimates  were  $4,380,500  if  the  jetties  were  brought  up 
to  low-water  level  throughout,  and  $5,334,500  if  brought  up  3  feet 
higher.  The  former  estimate  was  adopted  by  Congress  in  tne  river 
ana  harbor  act  approved  July  13,  1892. 

The  present  project,  adopted  by  the  river  and  harbor  act  approved 
March  3,  1899,  provides  for  obtaining  a  channel  from  Charleston  to 
the  ocean  not  less  than  26  feet  deep  at  mean  low  water  (mean  i*auge  of 
tide  about  5.2  feet)  and  600  feet  wide,  by  constructing  a  large  seagoing 
suction  dredge,  at  a  cost  of  not  exceeding  $150,000,  and  operating  her, 
together  with  the  existing  dredge  Charlidon^  for  three  years.  The 
estimated  cost  of  constructing  the  new  dredge  and  oi)erating  this  dredge 
as  above  was  $285,000.  Of  this  amount  $225,000  has  now  been  appro- 
priated, and  $67,257.67  expended.  In  view  of  the  provisions  of  the 
river  and  harbor  act  approved  June  13,  1902,  which  make  an  addi- 
tional $158,000  available,  it  will  be  assumed  that  $383,000  is  the  total 
authorized  for  this  project. 

The  total  expenditures  to  June  30,  1902,  were  $4,239,757.67,  includ- 
injg  about  $2,500  expended  at  SuUi vans  Island  and  $10,000  at  Mount 
Pleasant.  Of  this  amount  $4,172,500  had  been  expended  on  the  origi- 
nal project  and  on  maintenance.  The  jetties  had  been  completed;  a 
21-foot  channel  depth  at  mean  low  water  had  been  obtainecl  in  1898, 
and  approximately  maintained  since  that  date:  a  channel  24. 2  feet  deep 
at  mean  low  water  had  been  dredged  through  the  outer  bar  on  a  line 
to  the  northward  of  the  origintu  21-foot  channel;  a  depth  of  at  least 
26  feet  had  been  obtained  throughout  the  entrance  channel  except  at 
the  outer  bar;  the  new  dredge  begun  in  Febiniary,  1901,  had  been 
about  70.3  per  cent  completed,  the  work  on  this  dredge  having  been 
extremely  slow. 

The  river  and  harbor  act  approved  June  13,  1902,  contains  the 
following  item: 

Improving  Charleston  Harbor,  South  Carolina:  For  maintenance,  forty-five  thou- 
Band  dollars:  Provided,  That  the  unappropriated  balance  of  the  amount  authorized 
by  the  act  of  July  thirteenth,  eighteen  hundre<i  and  ninety-two,  to  be  expended  for 
oompleting  the  twenty-one  foot  project  in  Charleston  Harbor,  may  be  applied  to  the 
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operating  of  dredges  under  the  twenty-six  foot  project  of  November  eighteenth, 
eighteen  hundred  and  ninety-eight,  as  'modified  and  approved  by  the  division  en- 
gineer. 

Under  this  provision,  and  in  view  of  the  necessity  of  quickly  increas- 
ing the  entrance  depth  and  width  for  the  use  of  naval  vessels,  an  esti- 
mate of  $100,000  for  the  tiscal  jrear  1904  is  submitted  for  increasing 
the  entrance  depth  and  width,  using  the  two  dredges  provided  and  such 
other  dredge  or  dredges  as  may  at  any  time  be  available. 

The  sundry  civil  act  approved  June  28,  1902,  provides  as  follows: 

Improving  harbor  at  Charleston,  South  Carolina:  For  continuing  improvement, 
fifty  thousand  dollars. 

CX)MMERCIAL  HTATISTICV   ( FOREIGN). 


Year. 


1880 
1890 
1891 
1892 
1893 
1894 
1895 


211.203 
224,962 
274. 149 
169,379 
193,336 
208, 169 
140,938 


$16,744,951 
16,041,397 
23,110,664 
11,829,607 
11,940,129 
11,660,372 
10,586,326 


I 


1896 168,325 

1897 '  226,750 

1898 1  214,180 

1899 174,525 

1900 150,681 

1901 141,008 


Value. 


tU,  786, 846 
12,106.763 
10,966,250 

6,885,168 
11,170,910 

5,276,757 


The  receipts  of  cotton  in  1901  were  246,236  bales,  valued  at  about 
$10,465,000.  All  this  was  shipped  out  by  water;  but  as  much  was 
shipped  to  domestic  ports,  or  was  taken  to  another  domestic  port  as 
incomplete  cargo,  it  does  not  all  appear  in  the  commercial  statistics 
above.     The  receipts  in  1900  were  252,984  bales. 

The  vessels  using  the  entrance  channel  are  steamers,  sailing  vessels, 
barges,  etc.  The  steamships  of  the  regular  lines  number  15.  The 
greatest  draft  carried  through  the  entrance  during  the  past  year  was 
23.5  feet,  which  was  three  times  carried  by  the  steamship  tt>ya,t)ringing 
nitrate  of  soda.  The  longest  vessel  to  enter  was  the  steamship  Prm- 
3€8»in  Victoria  Louise^  450  feet  in  length. 

In  January,  1902,  the  Fruit  Dispatch  Company  inaugurated  a  regu- 
lar service  bBtween  Charlest<>n,  Cuba,  and  Costa' Rica,  5  steamers  con- 
stituting the  line.  This  company  contemplates  establishing  another 
line  of  2  steamers  between  Charleston  and  Jamaica  this  summer. 
Their  sailings  have  numbered  about  5  per  month,  but  from  now  on 
are  expected  to  average  about  8  per  month. 

The  Clyde  Steamship  Company  has  added  2  fine  steamers,  of 
about  3,400  tons  each,  to  its  former  number  of  8  engaged  in  the 
Charleston  trade. 

For  original  project  see  page  553,  annual  report  for  1878.  For 
history  of  operations  to  June  30, 1888,  sec  page  970,  annual  report  for 
1888.  For  modified  project,  including  estimates,  see  page  1150,  Annual 
Report  of  the  Chief  of  Engineers  for  1889.  For  full  history  of  all 
operations  up  to  and  including  the  completion  of  the  jetties,  with  full 
discussion  of  the  projects  and  costs,  see  page  1189,  Annual  Report  of 
the  Chief  of  Engineers  for  1896.     For  project  for  securing  a  depth 
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July  1,  1901,  balance  unexpended $189,757.61 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .     45,  (KX).  00 
Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 50, 000. 00 


June  30,  1902,  amount  expende<l  during  fiscal  year 


284,  757. 51 
82, 015. 18 


July  1,  1902,  balance  unexpended 202,742.33 

July  1,1902,  outstanding  liabilitiea 4,:^09.97 

July  1,1902,  balance  available 198,432.36 

July  1,  1902,  amount  covered  by  uncompleted  contracts 96, 780. 00 


Amount  (estimated)  required  for  completion  of  existing  project 158, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 100, 000. 00 

Submitted  m  compliance  witli  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  N  10.) 

8.  Wajypoo  Cut^  S(ndh  Carolina. — Wappoo  Cut  in  its  original  condi- 
tion was  a  narrow,  crooked  tidal  stream  not  over  2  feet  in  depth  in 
some  places.     It  connects  Ashley  and  Stono  rivers. 

The  existing  project,  adopted  in  1881,  revised  in  1888,  provides  for 
straightening,  widening,  and  deepening  to  secure  a  fairly  direct  chan- 
nel 6  feet  deep  at  mean  low  water  and  60  feet  wide.  It  includes  the 
construction  of  two  training  walls  at  the  Stono  Kiver  entrance,  revet- 
ting Elliotts  Cut,  constructing  three  closing  dams,  and  dredging  a  cut 
200  feet  wide  and  7  feet  deep  across  the  Ashley  River  bar.  The  esti- 
mated cost  of  the  project  was  $88,000,  including  expenditures  between 
1881  and  its  date. 

The  total  expenditures  to  June  30,  1902,  were  $62,500,  of  which 
amount  about  $8,010.36  was  for  maintenance.  A  channel  of  the 
projected  width  and  depth  had  been  dug  and  the  banks  of  Elliotts  Cut 
revetted.  Two  of  the  closing  dams  had  been  built,  and  a  cut  of  about 
200  feet  wide  and  7  feet  deep  had  been  dredged  across  the  Ashley 
River  bar.'  A  6-foot  channel  existed  through  tne  canal  proper.  The 
cut  through  the  Ashley  River  bar  had  narrowed  considerably. 

The  mean  range  of  tide  is  about  5.5  feet. 

COMMERCIAL   STATISTICS. 


Year. 


lan. 

1882. 
U88. 
18M. 
U05. 


Total 
tonH. 


140,000 


142,800 
238.350 
250,230 


Value 


$1,976,000 
1,9»7,600 
If  865, 600 
1,683,000 
2,260,100 


Year. 


1896 
1899 
1900 
1901 


Total 
tons. 


271,800 
235,830 
158,849 
177,820 


Value. 


12,410,000 
2,005,695 
2,531,899 
2,732,600 


The  vessels  using  the  cut  were  steamers  of  from  40  to  400  tons, 
sloops,  lighters,  rafts,  etc. 

Amoant  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .    $S,  000. 00 
Julyl,  1902,  balance  unexpended 8,000.00 

(See  Appendix  N  11.) 

9,  Improving  inlrand  waterway  between  CharleHtan  and  Beavfort^ 
8.   d— This  waterway  consisted  originally  of  a  series  of  creeks, 
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sounds,  rivers,  and  bays,  affording  a  pi*acticiible  route  for  small 
vessels,  being  well  sheltered  from  the  sea  except  at  the  crossing 
of  St.  Helena  Sound.  A  6-foot  depth  at  mean  low  water  existed 
throughout  its  length  except  in  Wappoo  Cut,  Church  Flats,  Mosquito 
Creek,  and  Brickyard  CreeTc  (part  of  Beaufort  River).  The  first  and 
last  of  these  obstructions  have  been  improved  to  depths  of  6  and  7 
feet,  respectively.  At  Church  Flats  the  mean  low-water  depth  is 
about  4  feet,  and  in  Mosquito  Creek  alK)ut  2  feet.  The  latter  is, 
moreover,  extremely  narrow  and  tortuous. 

The  river  and  harbor  act  approved  June  13,  1902,  contains  the  fol- 
lowing item: 

Improving  inland  waterway  between  Charleston  and  Beaufort,  South  Carolina, 
with  a  view  to  a  connection  between  the  South  Edisto  and  Ashepoo  rivers  at  or  near 
Fenwicks  Island,  in  accordance  with  the  report  printed  on  pages  nine  hundred  and 
ninety-nine  et  edjuentes  in  the  report  of  the  Chief  of  Engineers  for  eighteen  hundred 
and  eighty-eight,  thirty  thousand  dollar?. 

The  above  item  contemplates  constructing  a  canal  whereby  the 
difficult  passage  through  Mosquito  Creek  may  be  avoided.  The  cost 
of  such  a  canal,  7  feet  deep  at  mean  low  water  and  90  feet  wide  at 
bottom,  was  estimated  in  1888  as  ^61,600. 

The  mean  range  of  tide  in  the  proposed  canal  will  be  abeut  7.5  feet. 

Commercial  statistics  for  Wappoo  Cut  are  given  under  that  head. 
Those  for  Brickyard  Creek  for  tne  year  1900  are  given  on  pages  1606 
and  1607,  annual  report  for  1901. 

For  report  on  preliminary  examination  and  survey  see  page  999, 
Annual  Report  of  the  Chief  of  Engineers  for  1888  (printed  as  House 
E     Dpc.  No.  117,  Fiftieth  Congress,  first  session). 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  $30, 000. 00 
July  1,  1902,  balance  unexpended 30,000.00 

(See  Appendix  N  12.) 

10.  Beaufort  River ^  South  Carolina, — There  was  originally  a 
thoroughly  good  7-foot  channel  between  the  town  of  Beaufort  and 
Coosaw  River,  except  at  a  point  called  Brickyard,  near  the  Coosaw 
mouth.  The  least  depth  here  was  about  4  feet  at  low  water,  and  the 
channel,  when  deep  enough,  wiis  too  narrow. 

The  plan  of  improvement  adopted  in  1890  was  to  deepen  and  widen 
the  channel  by  dredging  to  give  a  continuous,  sufficiently  wiAe  7-foot 
channel  at  low  water  all  the  way  through.  The  estimated  cost  was 
$25,000.  A  layer  of  rock  having  been  encountered  at  a  higher  level 
than  was  found  by  the  preliminary  borings,  the  work  comd  not  be 
completed  for  the  amount  of  the  original  estimate.  On  April  16, 
1893,  the  estimate  was  increased  to  $40,000. 

The  total  expenditures  to  June  30,  1902,  were  $30,592.75.  A  chan- 
nel 7  feet  deep  had  been  secured  all  the  way  through,  but  it  was  much 
too  narrow  at  the  point  where  rock  was  encountered.  Considerable 
deterioration  in  dejpth  and  width  had  probably  occurred  since  the  last 
work  was  done.     The  mean  range  of  tide  is  about  7.7  feet. 

For  report  on  preliminary  examination  see  page  1235,  Annual  Report 
of  the  Cnief  of  Engineers  for  1890  (printed  as  House  Ex.  Doc.  No.  42, 
Fifty-first  Congress,  first  session).  For  reasons  for  increasing  esti- 
mate, see  page  1529,  Annual  Report  of  the  Chief  of  Engineers  for  1893. 
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COMMERCIAL  OTATIHTICS  ( FOREIGN). 


Year. 


Total 
tons. 


Value. 


Year. 


Tr.Uil 
tonH. 


1888 109,866 

1889 i.  155,  SJW 

1890 1  146,029 

1891 1  79,370 

1892 1  117,124 

1898 1  141,419 

1894 1  177,310 


Value. 


1916,038.36'  1»9,T 153,760 

1,107,351.00 
1.081.202.00  I 

765,793.54  i 

869,305.49  | 
2,270,96:^.81 
4,998,471.00 


$4,226,001.32 

18% i:«,152       4,4ol,741.«2 

1H97 98,552       2,690,547.07 

1898" 

1899 91, 733 

1900 46,407 

1901 34,192 


434.9M.0O 
561,457.96 
302,82K.60 


»  No  rojKjrt. 

The  total  tons  shown  for  each  year  is  the  aggregate  tonnage  of  ves- 
sels engaged  in  foreign  commerce  as  entered  and  cleared  at  the  custom- 
house, at  Beaufort,  S.  C. 

The  values  are  the  aggregate  of  the  foreign  exports  and  imports  as 
given  by  the  collector  of  customs.  None  of  the  coastwise  commerce 
IS  shown  in  this  statement. 

The  vessels  using  the  river  were  steamers  of  from  40  to  -±00  tons, 
schooners,  sloops,  lighters,  rafts,  etc. 

July  1,  1901,  balance  unexpndtHi $411. 20 

Amount  appropriated  by  nver  and  harbor  act  approved  June  l.S,  1902  . .      2, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


2,411.20 
3.95 


July  1,  1902,  balance  unexpended 2, 407. 25 

(See  Appendix  N  13.) 

11.  Seniaving  miuKen  vestich  or  outft  ohstiniHliuj  or  endangering 
navigcUiwi. — From  an  allotment  of  $2,(H)4)  made  April  2G,  IIKH),  for 
the  removal  of  sunken  logs,  originally  forming  partes  of  rafts,  from 
the  "inland  passage"  between  Charleston,  S.  C,  and  Beaufoil,  S.  C, 
there  had  been  expended  to  June  30,  1902,  $519.48  in  examining  the 
passage,  to  determine  location  and  ownership  of  such  obstructions, 
and  in  removing  those  whose  ownership  could  not  be  determined. 
The  amount  expended  during  the  past  year  is  $59.47. 

(See  Appendix  N  14.) 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA,  OF 
INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH,  GA.,  AND  FERNAN- 
DINA,  FLA.,  AND  OF  CUMBERL.VND  SOUND,  GEORGIA  AND  FLORIDA. 

This  district  was  in  the  charge  of  Capt.  Cassius  E.  Gillette,  Corps 
of  Engineers,  Division  Engineer  Col.  Peter  C.  Hains,  Corps  of 
Engineers. 

i.  Savannah  Harbor^  Georgia. — ^This  covers  the  estuary  of  the 
Savannah  River  from  about  2  miles  above  the  citv  of  Savannah  to  the 
ocean  bar,  about  22  miles  below  the  city.  In  1873  the  channel  was  in 
places  not  more  than  9  feet  deep  at  mean  low  wat^r. 

The  original  plan  of  improvement  is  dated  February  11,  1853,  and 
another  for  removal  of  obstructions  is  dated  about  1871.  A  later  plan 
of  improvement  is  dated  August  28,  1873,  and  was  supplemented 
March  19,  1879.  It  contemplated  the  establishment  of  a  channel  from 
the  city  to  the  sea,  practicable  at  high  tide  for  vessels  drawing  22  feet 
of  water.     This  project  was  replaced  by  an  enlarged  one  (January  16, 
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1882,  Annual  Report  of  the  Chief  of  Engineers  for  1882,  Appendix 
J  4),  conteniphitinjif  th(^  siinio  channel  depth.  The  amount  expended 
under  these  project«  u[)  to  June  30,  1890,  wa.s  $1,875,061.59. 

The  project  in  force  un  to  June  13, 1902,  adopted  in  1890,  providing 
for  a  mean  hij:^h-water  aepth  of  26  feet  from  the  city  to  tiie  sea,  is 
printed  as  part  of  Appendix  O,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1890.  The  channel  depth  contemplated  by  it  was  reported 
as  having  been  obtained  at  the  end  of  the  fiscal  year  1896.  While  the 
project  depth  was  littu-ally  obtained  the  channel  was  very  crooked  and 
of  much  less  than  the  project  width. 

A  supplemental  plan  of  improvement  was  submitted  December  7, 
1894,  providing  for  a  detached  extension  of  the  Oyster  Bed  training 
wall,  for  the  purpose  of  sheltering  the  anchorage  in  Tybee  Roads,  as 
well  as  for  protecting  the  ship  channel  over  the  outer  paiii  of  Tybee 
Knoll  against  the  destmctive  action  of  heavy  storms.  This  project, 
which  is  printed  as  part  of  Appendix  M  1  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1895,  was  'authorized  by  act  of  Congress 
of  June  3,  1896,  its  estimated  cost  being  $992,250.  The  same  act 
authorized  the  completion  of  work  for  improving  the  inside  route  from 
Savannah,  Ga.,  to  Beaufort,  S.  C,  at  an  additional  cost  of  $106,700, 
and  dredging  for  maintenance  in  Savannah  Harbor,  and  the  sum  of 
$1,005,000  was  appropriated  to  complete  these  works. 

The  amount  expended  under  the  project  of  1890  up  to  June  80. 
1896,  was  $3,460,049.99,  of  which  $974,501.88  was  for  dredging  and 
$2,356,720.10  for  contraction  work.  There  had  been  previously 
expended  $1,875,061.59,  givnng  a  total  of  $5,335,111.58.  Between 
June  30, 1896,  and  June  30,  1902,  $712,918. 8i  was  expended  on  this 
project,  of  which  $84,850.98  was  for  maintenance. 

From  the  time  of  the  re|)orted  completion  of  the  project  of  1890, 
in  July,  1896,  until  June  30,  1902,  extensive  dredging  has  been  done, 
both  as  maintenance  and  as  part  of  the  modification  of  the  project. 
The  project  depth  has  generally  been  maintained;  the  controlling  depth 
on  tFune  30,  1902,  being  18  feet,  at  mean  low  water,  on  the  snoal  at 
Venus  Point,  where  the  mean  rise  of  tide  is  6.8  feet. 

During  the  past  fiscal  year  dredging  has  been  carried  on  for  main- 
tenance, there  having  been  dredged  198,380.9  cubic  yards. 

In  1872  the  tonnage  of  vessels  arriving  and  clearing  at  Savannah 
Harbor  was  somewhat  more  than  1,000,000;  the  total  value  of  imports 
and  exports  about  $34,000,0(K).  Cotton,  lumber,  wool,  hides,  naval 
stores,  and  rice  were  principally  dealt  in.  In  1890  the  total  tonnage 
was  reported  to  have  increased  to  about  2,000,000  and  the  value  of 
imports  and  exports  to  $152,000,000.  Besides  the  articles  named 
above,  fruit,  produce,  and  iron  were  handled  extensively. 

For  the  calendar  year  1901  the  total  tonnage  was  2,843,261,  valued 
at  about  $158,495,188. 

A  project  of  improvement  calling  for  a  depth  of  28  feet,  at  mean 
high  water,  from  above  the  city  to  the  ocean,  at  an  estimated  cost  of 
$1,567,791,  was  adopted  by  act  of  Congress  approved  June  13,  1903. 
No  expenditure  under  this  project  has  been  maae. 

The  various  projects  of  improvement  will  be  found  printed  in  the 
following  documents: 

Senate  Ex.  Doc.  No.  1,  Thirty -third  Congress,  first  session,  and 
Annual  Report  of  Chief  of  Engineers  for  1853,  page  468. 
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Project  for  removal  of  Confedei'atc*  ol)structioiis,  Annual  Report  of 
Chief  of  Engineers  for  1872,  page  ()53. 

Project  for  22  feet  depth  at  high  water,  Annual  Report  of  Cliief  of 
Engineers  for  1873,  page  736,  and  niodilications  in  the  following 
reports:  For  1875,  Part  II,  page  34;  for  1876,  Part  I,  page  437;  for 
1880,  Part  I,  page  933  and  for  1882,  Part  II,  page  1152. 

Project  for  26  feet  depth  at  high  water,  Annual  Report  of  Chief  of 
Engineers  for  1890,  Part  II,  page  1258,  and  modifications  as  follows: 
House  Ex.  Doc.  No.  115,  Fifty-third  Congress,  third  session;  Annual 
Report  of  Chief  of  Engineers  for  1895,  Part  II,  i)age  1459,  and  Annual 
Report  of  Chief  of  Engineers  for  1900,  Part  III,  page  1922. 

irroject  for  28  feet  depth  at  high  water,  House  Ex.  Doc.  No.  57, 
Fiftieth  Congress,  first  session,  and  Annual  Report  of  Chief  of 
Engineers,  Part  II,  page  1057,  for  1888;  modifications  in  House  Doc. 
No.  123,  Fifty-sixth  Congress,  second  session;  and  Annual  Report  of 
Chief  of  Engineers  for  1901,  page  1719. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  Annual  Report  of  Chief  of  Engineers  for  1888,  Part  II, 
pi^  1013,  and  report  for  1896,  Part  H,  page  1218. 

Maps  showing  the  condition  of  the  works  at  various  dates  may  l)e 
found  in  the  following  documents: 

Annual  Report  of  Chief  of  Engineers  for  1880,  Part  I,  page  933. 

Annual  Report  of  Chief  of  Engineers  for  1885,  Part  IT,  page  1202. 

Annual  Report  of  Chief  of  Engineers  for  1888,  Part  II,  page  1072. 

Annual  Report  of  Chief  of  Engineers  for  1891,  Part  II,  page  1496. 

Annual  Report  of  Chief  of  Engineers  for  1896,  Part  II,  page  1245. 

House  Ex.  Doc.  No.  57,  Fiftieth  Congress,  first  session  (1888). 

House  Ex.  Do(%  No.  115,  Fifty-third  Congress,  third  session  (1895). 

July  1,  1901,  balance  unexpended $439,708.94 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902.        50, 000. 00 

489,  708. 94 
June  30,  1902,  amount  expended  during  fiseal  year 52, 84 1. 31 

July  1,  1902,  balance  unexpended 436,867.6:^ 

July  1,  1902,  outatanding  liabilities 13,728.17 

July  1,  1902,  balance  available 423,1.39.40 

July  1,  1902,  amount  covereil  by  uncomplete*!  contracts 14, 242. 38 

(Amount  (estimated)  reouired  for  completion  of  existing  project 1 ,  000, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  eiuling  June  30, 
1904,  in  addition  to  the  balance  unexi)ended  July  1 ,  11H)2. 1 500, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  0  1.) 

£,  Savannah  JSlver^  Ge^rgia^  helmn  Augmfa. — Previous  to  improve- 
ment there  were  numerous  shoals  in  the  river  with  less  than  3  reet  at 
summer  low  water,  the  other  obstructions  consisting  of  overhanging 
trees,  snags,  and  sunken  logs.  The  aggregate  length  of  river  upon 
which  there  was  less  than  5  feet  was  about  9,800  feet,  divided  up  into 
10  shoals,  and  the  controlling  depth  wjis  about  2^  feet. 

The  original  project,  submitted  December  '22,  1880,  provided  for  a 
6-foot  channel,  80  feet  wide,  by  means  of  removal  of  snags,  trees,  sand 
bars,  etc.,  and  protection  of  banks  at  a  cost  of  $91,000. 
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Under  this  project  there  was  expended  prior  to  operations  under 
the  existing  project  $93,480.09. 

The  existing  project,  adopted  in  1890,  provides  for  the  establishment 
of  a  navigable  steamboat  cnannel  5  feet  deep  at  ordinary  summer  low 
water  between  the  cities  of  Augusta  and  Savannah,  to  he  accomplished 
by  removing  sand  and  gravel  bars,  regulating  portions  of  the  river, 
revetting  caving  banks,  closing  incipient  cut-offs,  and  I'emoving  snags 
and  logs  from  the  channel  and  overhanging  trees  from  the  banks  of  the 
stream. 

The  total  estimated  cost  of  this  improvement,  in  round  numbers,  is 
$332,000,  on  the  supposition  that  funds  are  regularly  and  adequately 
supplied,  besides  $3,000  to  $5,000  annually  for  maintenance. 

Tne  amount  expended  upon  the  work  under  the  existing  project 
up  to  the  close  of  the  fiscal  year  ending  June  30, 1902,  was  $228,572.99, 
which,  added  to  the  amount  previously  expended,  gives  a  total  expendi- 
ture for  this  work  of  $322,053.08. 

The  results  of  the  work  under  the  present  project  are  as  follows: 
The  aggregate  length  of  shoal  water  with  less  than  5  feet  has  been 
reduced  to  about  1,800  feet.  A  great  many  of  the  snags  have  been 
removed  and  great  numbers  of  overhanging  trees  cut  on  the  banks. 
The  controlling  depth  at  present  is  3.4  feet  at  ordinary  summer  low 
water.  The  river  occasionally  falls  perhaps  a  foot  below  this  and  rises 
more  than  30  feet  in  time  of  floods,  frequently  standing  for  long 
periods  at  several  feet  above  summer  low  water. 

Prior  to  the  improvement  the  commerce  was  small,  but  its  quantity 
unknown.  At  times  since,  previous  to  the  construction  of  railroads, 
it  has  probably  been  greater  than  it  is  now,  as  since  the  advent  of  rail- 
roads the  river  has  never  been  in  a  good  navigable  condition  until 
recentl}- .  The  commodities  carried  consist  principally  of  cotton,  naval 
stores,  fertilizers,  and  geneml  merchandise.  Excluding  timber,  the  ton- 
nage for  the  year  1901  amounted  to  54,600  tons,  valued  at  $3,520,000, 
besides  114,411  bushels  of  rice,  valued  at  $114,411,  received  at  Savannah 
in  small  boats.  There  was  also  rafted  down  the  river  during  1901 
about  12,000,000  feet  B.  M.  of  timber,  valued  at  about  $156,000. 

The  various  projects  of  improvement  will  be  found  printed  in  the 
following  documents: 

Original  project.  Annual  Report  of  Chief  of  Engineers  for  1881, 
Part  II,  page  1088,  and  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress, 
third  session. 

Modifications  of  original  project.  Annual  Report  of  Chief  of  Engi- 
neers for  1886,  Part  11,  page  1098,  and  report  for  1887,  Part  II,  page 
1166. 

Present  project.  Annual  Report  of  Chief  of  Engineers  for  1890, 
Part  II,  pa^e  1324,  and  House  Ex.  Doc.  No.  255,  Fifty- first  Congress, 
second  session. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  annual  reports  of  the  Chief  of  Engineers,  as  follows: 

Report  of  1888,  Part  II,  page  1029. 

Report  of  1890,  Part  II,  page  1324. 

Report  of  1899,  Part  II,  page  1569. 

Maps  showing  the  condition  of  the  work  at  various  dates  may  be 
founa  in  the  following  documents: 


House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 
Annual  Report  of  Chief  of  Engineers  for  1883,  Part  I,  page 
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Annual  Report  of  Chief  of  Engineers  for  1884,  Part  II,  page  1106. 
Annual  Report  of  Chief  of  Engineers  for  1885,  Part  II,  page  1210. 
Annual  Report  of  Chief  of  Engineers  for  1886,  Part  II,  page  1094. 
House  Ex.  Doc.  No.  255,  Fifty -first  Congress,  second  session. 

July  1,  1901 ,  balant-e  unexpended $146, 082. 52 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 86, 000. 00 

232, 082. 52 
June  30,  1902,  amount  expended  during  fiscal  year 100, 635. 60 

July  1,  1902,  balance  unexpended 131,446.92 

July  1,  1902,  outstanding  liabilities 16,194.03 

July  1,  1902,  balance  available 115,252.89 

July  1,  1902,  amount  covered  by  uncompleteil  contracts 29, 252. 89 

(See  Appendix  0  2.) 

3.  Savannah  Rlver^  above  AuguHta^  Oa, — In  its  original  condition 
the  river,  at  low  water,  was  navi^ble  only  with  great  difficulty  on 
account  of  shallow  water,  obstructing  logs,  etc. 

The  original  project  of  improvement,  submitted  February  8,  1879, 

5rovided  for  a  3-foot  channel,  30  feet  wide,  from  Augusta,  Ga.,  to 
rotters  Shoals,  and  the  removal  of  snags,  trees,  etc.,  to  the  Tugaloo 
River,  at  a  cost  of  $45,000. 

Under  this  project  there  was  expended,  prior  to  operations  under 
the  existing  project,  $39,000. 

The  existing  plan  of  improvement,  adopted  by  Congress  July  13, 
1892,  provides  for  the  estabhshment.  between  Petersburg  and  the  Locks, 
of  a  downstream  channel  12  to  25  feet  in  width  and  navigable  during 
ordinary  summer  low  water  for  pole  boats  drawing  2  feet,  and  of  an 
upstream  channel  navigable  for  pole  boats  drawing  1.3  feet  of  water. 
Tnis  is  to  be  obtained  by  removing  logs  and  overhanging  trees;  exca- 
vating rock,  sand,  or  gnivel,  and  with  excavated  materials  raising 
crests  of  ledges;  constructing  training  walls  to  increase  flow  of  water 
through  sluices.     The  total  estimated  cost  is  $33,000. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 
1902,  was  $19,935.55,  which,  added  to  that  previously  expended,  gives 
a  total  for  this  work  of  $58,935.55. 

The  work  accomplished  under  this  project  has  given  a  downstream 
channel  about  2  feet  deep  and  an  upstream  channel  of  the  project  depth. 
In  many  places,  however,  these  cnannels  are  difficult  to  navigate  and 
are  capable  of  greater  improvement. 

In  1876-77  about  2,000  tons  of  freight  went  upstream  from  Augusta, 
and  about  12,000  bales  of  cotton  came  down.  In  1888  the  down-going 
freight  was  estimated  at  about  5,000  bales  of  cotton,  and  in  1901  the 
total  freight  carried  on  the  river,  excluding  timber,  amounted  to  2,120 
tons,  valued  at  $146,450. 

The  various  projects  of  improvement  will  be  found  printed  in  the 
following  documents: 

Original  project,  Annual  Report  of  Chief  of  Engineers  for  1879, 
Part  f,  page  747. 

Present  project,  Annual  Report  of  Chief  of  tingineers  for  1890, 
Part  II,  page  1366,  and  House  Ex.  Doc.  No.  213,  Fifty-first  Congress, 
first  session. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  l^y 
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consulting  the  AnnuaL  Reports  of  the  Chief  of  Engineers  for  1888, 
Part  II,  page  1032,  and  for  1900,  Part  III,  page  1930. 

Maps  may  be  found  in  the  following  documents: 

Annual  Keport  of  Chief  of  Engineere  for  1886,  Part  II,  page  lOiWr. 

-House  Ex.  Doc.  No.  213,  Fifty-first  Congress,  first  session. 

July  1,  1901,  Imlance  miexpended $64. 46 

July  1,  1902,  Imlance  unexpended 64. 46 

(See  Appendix  0  3.) 

4..  Harhrr  at  Darhm^  and  Dohoy  Bar^  Georgia. — {a)  Darleti  Har- 
hor, — In  its  original  condition  this  harbor  was  obstructed  at  seven 
points  by  shoals  with  mean  low-water  depths  of  from  6i  to  lOi^  feet, 
lictween  the  shoals  there  was  nowhere  less  than  12  feet  at  mean  low 
water. 

There  was  expended  on  this  harbor  in  1879  for  dredging,  $8,000, 
without  any  project  having  been  recommended  or  adopted. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1885, 
contemplates  the  establishment  of  a  navigable  channel  12  feet  deep 
at  mean  low  water  between  Darien  and  Doboy,  at  an  estimated  cost  of 
$17u,000.  Work  was  not  begun  under  this  project  until  1891.  The 
tobil  amount  expended  under  it  up  to  June  30,  1902,  was  1(104,989.54, 
which,  added  to  the  amount  previously  expended,  gives  a  total  for  this 
work  of  $112,989.64.  As  a  result  there  is  at  present  a  low- water  depth 
of  about  12  feet  on  all  of  the  shoals  mentioned,  except  the  one  in  Old 
River,  on  which  there  is  only  6  feet.  Boats  drawing  12  feet  can,  how- 
ever, reach  all  the  wharves  at  Darien,  at  mean  low  water,  except 
through  the  channel  to  the  Lower  Ridge  Mill.  The  mean  rise  and 
fall  of  the  tide  is  about  6i  feet. 

The  total  tonnage  for  1878  was  estimated  at  about  200,000,  and  the 
value  of  the  exports  at  between  $f)0(),000  and  $700,000.  In  1901  the 
total  annual  trade,  consisting  almost  entirely  of  timber,  was  estimated 
at  118,834  tons,  valued  at  $781,080. 

By  act  of  Congress  approved  June  13,  1902,  this  work  was  consoli 
dated  with  Doboy  Bar,  Georgia. 

The  present  project  will  be  found  in  the  Annujil  Report  of  the  Chief 
of  Engmeei-s  for  1885,  Part  II,  page  1238. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  the  Annual  Reports  of  the  (/hief  of  Engineers  for  1895, 
Part  II,  page  1473,  and  of  1896,  Part  II,  page  1253. 

A  map  showing  the  jetties  constructed  will  be  found  in  the  Annual 
RejDort  of  the  Chief  of  Engineers  for  1895,  Part  II,  page  1477. 

(l})  Doboy  Bar, — In  1888,  $5,795.40  was  spent  in  harrowing  and 
water-jet  work  on  this  bar  without  result.  In  its  original  condition 
there  was  about  12  feet  at  mean  low  water  in  the  old  channel,  which 
was  very  crooked,  so  that  the  entrance  was  not  much  used. 

The  project  for  its  improvement,  adopttnl  by  act  of  Congress  of 
March  3,  1899,  provides  for  creating  a  channel  by  dredging  24  feet 
deep  at  mean  high  water  and  300  feet  wide,  estimated  to  cost  $70,000. 
The  proposed  channel  is  some  distance  north  of  the  old  channel. 

The  amount  expended  under  the  project  up  to  June  30,  1902,  was 
$19,134.04,  which,  added  to  the  amount  previously  expended,  gives  a 
total  expenditure  for  this  work  of  $24,929.44. 

By  the  act  of  Congress  approved  June  13,  1902,  this  work  was  con- 
solidated with  Darien  Haroor. 

During  the  years  1899-1900  about  120,000  cubic  yards  of  niaterial 
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was  removed.  The  contractor  abandoned  the  work  December  16, 
1900,  since  which  date  nothing  has  been  done,  bids  having  been  adver- 
tised to  be  opened  March  21,  1902,  but  none  were  received. 

This  bar  is  in  a  transition  stage,  and  the  best  line  for  dredging  can 
be  determined  better  after  more  settled  natural  conditions  obtain. 
The  latest  reports  indicate  that  the  controlling  depth  on  the  bar  in  a 
practicable  channel  is  11  feet  at  mean  low  water.  This  is  in  the  old 
channel,  there  being  about  10  feet  in  the  proposed  cliannel.  The  tide 
rises  7.3  feet. 

The  commerce  interested  in  this  bar  (consists  of  lumber  from  the 
Altamaha  River,  the  bulk  of  which  is  now  shipped  from  Sapelo  Sound 
and  St.  Simon  Sound,  north  and  south,  respectivelv,  of  I)oboy  Bar. 
During  the  calendar  year  1901,  12,503,910  feet  fi.  M.  of  lumber, 
valuedat  1100,031,  crossed  the  bar. 

The  projects  of  improvement  will  be  found  printed  in  the  following 
documents: 

Original  project.  Annual  Report  of  Chief  of  Engineers  for  1887, 
Part  II,  page  1179. 

Present  project,  Annual  Report  of  Chief  of  Engineers  for  1897,  Part 
II,  page  1539,  and  House  Doc.  No.  13,  Fifty-fifth  Congress,  first 
session. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  the  annual  reports  of  the  Chief  of  Engineers,  as  follows: 

Report  of  1887,  Part  II,  pages  1179  and  1199. 

Report  of  1888,  Part  II,  page  1041. 

Report  of  1899,  Part  II,  page  1573. 

Report  of  1901,  Part  II,  page  1639. 

Maps  may  be  found  in  the  following  documents: 

Annual  Report  of  Chief  of  Engineers  for  1888,  Part  II,  page  1042. 

House  Doc.  No.  13,  Fifty -fifth  Congress,  first  session. 

Annual  Report  of  Chief  of  Engineers  for  1899,  Part  II,  page  1573. 

July  1,  1901,  balance  unexpended $51, 301. 90 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    30, 000. 00 

81, 301. 90 
June  30,  1902,  amount  expended  during  fiscal  year 425. 48  • 

July  1,  1902,  balance  unexpended 80,876.42 

(See  Appendixes  O  4  and  5.) 

6.  Altamaha  JSwer^  Oearaia, — Before  improvement  the  Altamaha 
River  was  obstructed  by  rock  ledges,  sand  bars,  snags,  sunken  logs,  and 
overhanging  trees.  The  low-water  depths  at  some  points  dia  not 
exceed  1  foot. 

The  original  project  of  improvement,  submitted  in  1876,  contem- 

Elated  a  channel  4  feet  deep  and  80  feet  wide  from  Macon  to  Darien, 
y  the  removal  of  sand  bars,  rock,  shoals,  snags,  overhanging  trees, 
etc.,  at  a  cost  of  $162,000. 

Under  it  and  its  modifications  there  was  expended  up  to  June  30, 
1890,  $69,776.59. 

The  existing  project  of  improvement,  adopted  by  Congress  in  1890, 
provides  for  the  establishment  of  a  channel  3  feet  deep  at  summer  low 
water  throughout  the  river  above  Darien.  This  is  to  be  accomplished 
bv  removing  rock,  shoals,  and  sand  bars,  building  deflecting  dikes  and 
closing  incipient  cut-offs,  removing  snags  and  sunken  logs  from  the 
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channel  and  overhanging  trees  from  the  banks  of  the  stream  and 
revetting  craving  banks.  The  total  estimated  cost  of  the  improvement 
is  $129,000,  provided  funds  are  regularly  and  adequately  supplied, 
besides  from  $3,000  to  $5,000  for  annual  maintenance. 

The  amount  expended  on  the  work,  under  the  present  project,  up 
to  June  30,  1902,  was  $65,(M)5.10,  which,  added  to  the  amount  previ- 
ously expended,  gives  a  total  expenditure  for  this  work  of  $134,781.69. 

Tnis  expenditure  has  resulted  in  the  removal  of  one  rock  shoal,  three 
sand  bars,  numerous  snags,  sunken  logs,  and  overhanging  trees.  The 
^eatest  draft  that  (*an  at  present  be  carried  at  summer  low  water 
IS  about  2  feet  by  waiting  for  the  tide  at  Coupers  Bar. 

The  commerce  of  the  river,  before  the  improvement  was  begun,  was 
reported  to  have  amounted  to  about  100,000  tons  annually,  valued  at 
ahiout  $1,000,000.  During  the  calendar  year  1901  it  is  estimated  to 
have  amounted  to  about  15,000  tons,  valued  at  about  $1,025,000. 
There  was  also  rafted  down  the  river  114,109,000  feet  B.  M.  of  tim- 
ber, valued  at  $1,428,000. 

The  various  projects  of  improvement  will  be  found  printed  in  the 
following  documents: 

Original  project.  Annual  Report  of  Chief  of  Engineers,  1875,  Fart 
II,  page  670. 

Modifications  of  original  project,  Annual  Report  of  Chief  of  Engi- 
neers for  1881,  Part  11,  page  1107,  and  Annual  Report  of  Chief  of 
Engineers  for  1887,  Part  II,  page  li76. 

Present  project,  Annual  Rt^port  of  Chief  of  Engineers  for  1890, 
Part  II,  pa^e  1372.  and  House  Ex.  Doc.  No.  283,  Fifty-first  Congress, 
second  session. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  the  Annual  Reports  of  the  Chief  of  Engineers,  as  follows: 

Report  of  1888,  Part  II,  page  1038. 

Report  of  1889,  Part  II,  page  1246. 

Report  of  1892,  Part  II,  page  1261. 

Report  of  1900,  Part  III,  page  1939. 

Maps  may  be  found  in  the  following  documents: 

Annual  Report  of  Chief  of  Engineers,  1884,  Part  II,  page  1116. 

House  Ex.  Doc.  No.  283,  Fifty -first  Congress,  second  session. 

July  1,  11101,  l>alance  uiiexj>ende<i $1,873.07 

Amount  ai)propriated  by  nver  and  harbor  act  approved  June  18,  1902. . .     10, 000, 00 

11,873.07 
June  ;W,  1902,  amount  exjiended  durinjj  ^eca\  year 1, 664. 76 

July  1,  1902,  l)alanco  miexjKjndeii 10,218.31 

(See  Appendix  O  6.) 

6*.  Oconee  River,  Georifia, — In  its  original  condition  this  river  was 
used  principally  for  navigation  at  high  stages.  At  low  water  there 
were  numerous  shoals  and  snags,  there  probably  being  less  than  3 
feet  on  many  sand  bars  and  rock  ledges. 

The  original  project  was  submittea  January  29,  1875,  and  provided 
for  the  removal  of  snags,  overhanging  trees,  etc.,  cutting  on  points, 
and  inaking  cut-olfs,  at  a  cost  of  $10,150. 

Under  this  project  and  its  moditications  there  was  expended,  pre- 
vious to  the  commencement  of  operations  under  the  existing  proiecL 
the  sum  of  $44,822.18. 
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The  existing  project  of  improvement  was  adopted  In  L\>n|rrt>ss  Sep- 
tember ly,  1890.  It  provides  for  the  establi.shment  of  a  navigable 
channel  3  feet  deep  at  oi*dinary  summer  low  water  from  Milledge- 
ville  to  the  mouth.  This  is  to  be  accomplished  by  removing  rock 
shoals  and  sand  bars,  revetting  caving  banks,  and  closing  incipient 
cut-offs,  removing  snags  and  logs  from  the  channel  and  overhanging 
trees  from  the  banks  of  the  stream.  The  cost  of  the  improvement 
is  estimated  at  ljJ171,(>0(),  besides  from  J?3,0o0  to  ^,000  for  aimual 
maintenance. 

The  amount  expended  under  the  present  project  up  to  June  X>U,  IlM)»i, 
was  $83,834.55,  which,  added  to  the  amount  previously  expended, 
gives  a  total  expenditure  for  this  work  of  $128,656.73. 

As  a  result  of  this  expenditure  numerous  snags  and  logs,  bowlders, 
and  overhanging  trees  have  been  removed,  several  cut-otfs  opened  and 
othei*s  closed,  and  two  training  dikes  built,  but  th(?  total  improvement 
has  been  small,  as  the  river  is  now  full  of  snags  and  is  obstructed  with 
overhanging  trees.  The  controlling  depth  at  ordinary  summer  low 
water  is  probably  about  2  feet.  The  river  occasionally  falls  below  this 
stage  ana  frequently  rises  t-o  considerable  heights  above  it. 

No  reliable  statistics  of  the  commerce  of  the  river  Ix^fore  the 
improvement  was  begun  are  available.  In  11)01  the  amount  of  freight 
carried  on  the  river  amounted  to  32,(^)0  tons,  valued  at  $480,000. 
Besides  this,  55,704,5(K)feet  IJ.  M.  of  timber,  valued  at  about  $684,870, 
was  rafted  down  the  river. 

The  various  projects  of  improvement  will  be  found  in  the  following 
documents: 

Original  project:  Annual  Report  of  (/hief  of  Engineers  for  1875, 
Part  U,  page  41. 

Present  project:  Annual  Report  of  Chief  of  Engineers  for  1890, 
Part  II,  page  1432,  and  House  Ex.  Doc.  No.  211,  Fifty-first  Congress, 
first  session. 

A  detailed  history  of  the  work  of  improvement  mav  he  obtained  by 
consulting  Annual  Reports  of  the  Chief  of  Engineers  for  1889,  Part  II, 
paffe  1253,  and  for  1900,  Part  II,  page  1942. 

Maps  of  the  river  will  be  found  in  House  Ex.  Doc.  No.  211,  Fifty- 
first  Congress,  first  session. 

July  1, 1901,  balance  unexpendeil |>(J()2.42 

Amount  allotted  from  emergency  act  approved  June  6,  1900 650. 00 

Amount  appropriated  by  river  and  harlwr  act  approved  June  13,  1902. .     25, 000. 00 

26,312.42 
June  30,  1902,  amount  expendcni  during  fiscal  year 1 ,  219. 15 

July  1,  1902,  balance  unexpended 25,093.27 

(See  Appendix  0  7.) 

7.  Ocinulgee  Rivct\  Gevrf/i^f.-ln  its  original  condition  this  river  was 
used  for  navigation  (chiefly  at  high  stages.  At  low  water  there  were 
numerous  shoals  and  snags,  there  prohabh'  being  less  than  two  feet  on 
many  sand  bars  and  rock  ledges. 

The  original  project  was  submitted  in  1875,  and  provided  for  a  chan- 
nel 80  feet  wide  and  4  feet  deep  at  low  water,  to  be  accomplished  by 
the  removal  of  sand  bars,  rock  shoals,  snags,  overhanging  trees,  etc., 
from  Macon  to  Darien,  at  a  cost  of  $162,(KX). 

The  amount  expended  under  this  project  and  its  modifications  prior 
to  operations  und^r  the  existing  project  was  $79,390.73. 
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The  existing  project  of  improvement,  adopted  by  Congress  September 
19,  18i)U,  provides  for  the  establishment  of  a  navigable  channel  8  feet 
deep  at  ordinary  Hiimmer  low  water  from  Macon  to  the  river's  mouth. 
This  is  to  be  obtained  by  removing  rock  shoals,  sand  bars,  closing 
incipient  cut-offs  and  revetting  caving  banks,  removing  snags  and  logs 
from  the  channel,  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  as  given  in  the  project  of  1890  is  esti- 
mated at  $210,000,  provided  funds  are  regularly  and  adequately  pro- 
vided, besides  from  $3,000  to  $5,000  for  annual  maintenance. 

The  amount  exi;)endcd  under  the  present  project  up  to  June  30, 1902, 
was  $175,098.54,  which,  added  to  tlie  amount  previously  expended,  gives 
a  total  expenditure  for  this  work  of  $254,489.27. 

The  work  under  the  present  project  has  resulted  in  marked  improve- 
ment. Below  Hawkinsville  the  navigable  depth  has  prac*tically  been 
obtiiined  throughout  the  river;  Buttermilk  Shoal,  the  worst  of  a  series 
of  rock  shoals  above  that  point,  has  been  totally  removed,  and  Town 
Shoal,  in  the  same  vicinity,  has  been  about  half  removed.  At  a,  series 
of  sand  bars  just  below  Macon  tmining  dikes  have  been  constructed, 
which  produced  the  project  depth  throughout  this  portion  of  the  river, 
but  an  unusually  destructive  flood  in  the  month  of  March,  1902,  tore 
up  the  banks  for  long  stretches  l)oth  above  and  below  Macon,  broke 
around  the  head  of  one  of  the  training  dikes,  and  tilled  the  channel 
below  with  sand.     This  will  })e  removed  in  a  few  days. 

No  reliable  statistics  of  the  commerce  of  the  river  before  the  improve- 
ment was  begun  are  available.  In  1901  the  amount  of  freight  carried 
on  the  river  amounted  to  15,000  tons,  valued  at  about  $1,000,000. 
Besides  this,  40,500,000  feet  B.  M.  of  timber,  valued  at  about  $625,000, 
was  i*af ted  down  the  river. 

The  various  projects  of  improvement  will  be  found  printed  in  the 
following  documents: 

Original  project:  Annual  Report  of  Chief  of  Engineers  for  1875, 
Part  ft,  pa^e  670. 

Modifications  of  original  project:  Annual  Repoitji  of  the  Chief  of 
Engineers  for  1882,  Part  II,  page  1859;  for  1885,  Part  II,  page  1297; 
for  1886,  Part  II,  page  1160,  and  for  1887,  Part  II,  page  1276. 

Present  project:  Annual  Iteport  of  the  Chief  of  Engineers  for  1890, 
Part  II,  page  1458,  and  House  Ex.  Doc.  No.  215,  Fifty-first  Congress, 
first  session. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  the  Annual  Reports  of  the  Chief  of  Engineers  for  1889, 
Part  II,  page  1258,  and  for  1900,  Part  II,  page  1944. 

Maps  of  the  river  will  be  found  in  House  Ex.  Doc.  No.  215,  Fifty- 
first  (jongress,  first  session. 

July  1,  1901,  balance  unexpended $47, 228. 07 

Amount  appropriated  by  sundry  civil  act  api)rov€<i  June  28,  1902 56, 000. 00 

103, 228. 07 
Juno  30,  1902,  amount  expnjnded  durinp  fiscal  year 47, 217. 34 

July  1,  1902,  balance  unexpended 56, 010. 73 

July  1,  1902,  outstanding  liabUitles 10.73 

July  1,  1902,  balance  available 56,000.00 

(See  Appendix  O  8.) 
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8.  Bniiisnmch  Harhoi\  Geonjhj, — Previous  to  June  13,  1902,  the 
projects  under  this  title  have  been  for  the  inner  harbor  only,  con- 
sisting principallv  of 'the  removal  of  a  shoal  in  East  River,  opposite 
the  lower  part  of  the  city. 

The  ori|^nal  project  of  improvement,  dated  April  29, 1876,  provided 
for  the  consti*uction  of  a  jettv  at  the  city  front  and  dredging  at  a  total 
cost  of  $69,000. 

Under  this  project  and  its  modifications  there  was  expended  prior 
to  operations  under  the  existing  project  the  sun)  of  $190,000. 

The  project  in  force  up  to  June  13,  1902,  was  adopted  by  Congress 
in  1894.  It  provided  for  the  maintenance  of  a  navigable  channel  15 
feet  deep  at  mean  low  water,  by  keeping  the  existing  works  in  repair 
and  by  dredging.  The  act  of  June  3,  1896,  provided  for  the  improve- 
ment of  Academy  Creek.  The  cost  of  maintaining  a  channel  depth  of 
15  feet  at  mean  low  water  was  estimated  at  $15,000  per  annum. 

There  has  been  expended  under  this  project  up  to  June  30,  1902, 
$34,817.25,  all  of  which  has  been  for  maintenance. 

Including  $10,000  spent  in  1830  for  dredging,  the  totitl  amount 
expended  up  to  June  30,  1902,  on  the  inner  harbor  was  $234,817.25. 

At  present  the  controlling  depth  on  the  shoal  in  East  River  is  16 
feet  at  mean  low  water;  the  rise  of  the  tide  is  ^,^  feet.  The  channel 
is  not  self -maintaining. 

The  act  of  Congress  approved  June  13,  1902,  provides  for  dredging 
on  the  outer  bar  to  a  depth  of  19.3  feet  at  mean  low  water  (26  feet  at 
mean  high  water),  at  an  estimated  cost  of  $40,000.  It  also  provides  for 
dredging  in  Academy  Creek. 

Before  the  improvement  in  1880  the  annual  tonnage  of  the  port 
of  Brunswick  was  about  100,000,  consisting  chiefly  of  lumber,  naval 
stores,  wood,  rice,  and  merchandise,  valued  at  about  $1,700,000.  In 
1901  the  total  tonnage  of  the  i>ort  amounted  to  677,256  tons,  valued  at 
$28,091,111. 

The  various  projects  of  improvement  will  be  found  printed  in  the 
following  documents: 

First  plan:  Annual  Report  of  Chief  of  Engineers  for  1876,  Part 
I,  page  489. 

First  project:  Annual  Report  of  Chief  of  Engineers  for  1880,  Tart 
I,  page  962. 

First  revision  of  project:  Annual  Report  of  Chief  of  Enginners  for 
1886,  Part  II,  page  1113,  and  report  for  1887,  Part  II,  page  1184. 

Second  revision  of  project:  Annual  Report  of  Chiei  of  Engineers 
for  1895,  Part  II,  page  1494. 

Third  revision  of  project:  House  Doc.  No.  40,  Fifty-sixth  Congress, 
first  session. 

Project  for  bar:  Annual  Report  of  Chief  of  Engineers  for  1892, 
Part  II,  page  1327,  and  House  Ex.  Doc.  No.  34,  Fifty-second  Congress, 
first  session. 

Revised  project  for  Imr:  House  Doc.  No.  179,  Fifty-sixth  Congress, 
second  session;  House  Doc.  No.  355,  Fifty-sixth  Congress,  second  ses- 
sion, and  Annual  Report  of  Chief  of  Engineers  for  1901,  Part  II, 
pa^e  1663. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  ])y 
consulting  the  annual  repoils  of  the  Chief  of  Engineers  for  1S88, 
Part  II,  page  1047;  for  1889,  Part  II,  page  1258;  for  1890,  Part  II, 
page  1407. 
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Maps  showing  the  condition  of  the  work  at  various  datei^  may  be 
found  by  consultinjif  the  following  documents: 

Annual  Report  of  Chief  of  Engineers  for  1880,  Part  I,  page  962. 

Annual  K<>port  of  Chief  of  Engineers  for  1881,  Part  II,  page  1116. 

Annual  Report  of  Chief  of  Engineers  for  1883,  Part  I,  page  922. 

Annual  Report  of  Chief  of  Engineers  for  1885,  Part  II,  page  1228. 

Annual  Report  of  Chief  of  Engineers  for  1880,  Part  II,  page  1116. 

Annual  Report  of  Chief  of  Engineers  for  1887,  Part  II,  page  1196. 

Annual  Report  of  Chief  of  Engineers  for  1889,  Part  II,  page  1266. 

Annual  Report  of  Chief  of  Engineers  for  1892,  Atlas,  page  58. 

Annual  Report  of  Chief  of  Engineers  for  1898,  Part  II,  page  1583. 

House  Ex.  Doc.  No.  34,  Fifty -second  Congress,  first  session,  and 
House  Docs.  Nos.  40,  Fifty-sixth  Congress,  first  session,  and  355, 
Fifty-sixth  Congress,  first  session. 

July  1,  1901,  balance  anexpenderl $247. 06 

Amount  aj>j»roi»riaUMl  by  nver  and  bar])or  act  aj)proviKi  June  13,  1902  ..  165,000.00 

165, 247. 06 
June  HO,  1902,  amount  expendetl  durinjr  rtseal  year 64. 31 

July  1,  1W2,  balance  unexi>ende<l 165,182.75 

(See  Appendix  O  9.) 

9.  Lt^tifi*/  watrr  route  heiwe^m  Savanruih^  Oo. ,  and  Feim^ndina^  Flu. — 
This  route  consists  of  a  series  of  bays  and  tidal  sloughs,  making  a  con- 
necting waterway,  not  exposed  to  rough  water  except  at  a  few  points 
in  stormy  weather.  The  waters  forming  the  route  are  shown  on  Coast 
Survey  charts  Nos.  156  and  157. 

V 

The  project  of  improvement  was  adopted  in  1892  and  provides  for 
the  establishment  of  a  channel  7  feet  d(*ep  at  niean  low  water.  This  is 
to  be  accomplished  ])y  the  improvement  of  Romerly  Marsh,  Mud  River, 
Little  Mud  River,  and  Jekyl  Creek.  Tlie  estimated  cost  of  the  improve- 
ment is  ^105,000,  provided  the  entire  sum  be  made  available  at  one 
time. 

The  total  amount  expended  under  this  project  up  to  June  30,  1902, 
was  ^8,915.66,  which,  together  with  the  amount  expended  for  Jekyl 
Creek  and  Romerly  Marsh,  }?71,108.77,  makes  a  total  of  $120,024.43. 

At  present  the  controlling  depths  are  as  follows,  beginning  at  the 
southern  end:  The  Dividings,  5  feet;  Jekyl  Creek,  G  feet;  Mud  River, 
4  feet;  Romerly  Marsh,  4  feet,  at  mean  low  water. 

The  value  of  the  commerce  passing  through  this  route  was  estimated 
in  1890  at  between  $200,CMJ0  and  *4(K),0()0  per  annum.  For  1901  it 
amounted  to  about  42,176  tons  of  freight,  valued  at  about  $2,614,955, 
and  163,362,478  feet  B.  M.  of  timl>er,  valued  at  $1,668,164.  None  of 
this  connnerce  passed  over  the  whole  extent  of  the  route. 

The  present  project  will  be  found  in  the  Annual  Re[)ort  of  the  Chief 
of  Engmeers  for  IS92,  Part  II,  page  1309,  and  in  House  Ex.  Doc.  No. 
41,  Fifty -second  Congress,  first  session. 

A  detailed  history  of  the  work  of  improvement  will  be  obtained  by 
consulting  the  Annual  Reports  of  the  Chief  of  Engineers,  as  follows: 

Report  of  1892,  Part  II,  page  1309. 

Report  of  1893,  Part  II,  page  1206. 

Report  of  1901,  Part  II,  page  1653. 

A  map  of  the  route  will  be  found  in  House  Ex.  Doc;.  No.  41,  Fifty- 
second  Congress,  lirst  session. 
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July  1,  1901,  balance  unexpended $132. 69 

Amount  appropriated  by  nver  and  harlx)r  act  approved  June  13,  1902  . .     15, 000. 00 

15, 132. 59 
June  30, 1902,  amount  expended  during  fiscal  year 48. 26 

July  1,  1902,  balance  unexpended 15,084.34 

(See  Appendix  O  10.) 

10.  Cwn^berlaTkd  Sounds  Georgia  and  Florida. — In  its  original  con- 
dition the  available  depth  at  the  entrance  varied  from  11  to  12.5  feet 
at  mean  low  water.  The  point  of  crossing  the  bar  was  subject  to  very 
^eat  changes  in  location,  moving  in  a  series  of  years  as  much  as  1^ 
miles. 

The  project  of  improvement  submitted  in  1879  and  revised  by  a 
Board  of  Engineei'S  in  1891  provides  for  the  construction  of  two  low  jet- 
ties from  the  shores  on  opposite  sides  of  the  entmnce  and  extending  sea- 
ward across  the  bar,  upon  lines  so  directed  that  the  ends  will  be  parallel 
to  each  other  and  about  3,900  feet  apart.  These  jetties  were  intended  to 
establish  a  low- water  chan  nel  across  the  bar  not  less  than  19  feet  in  depth. 
The  cost  of  the  improvement  was  originally  estimated  at  $2,071,023, 
and  as  modified  at  |l, 606,500,  for  the  completion  of  low  jetties,  and 
at  $2,079,500  if  high  jetties  were  found  necessary.  There  has  been 
expended  under  this  project  $932,500. 

The  present  project,  which  was  adopted  by  act  of  Congress  of 
June  3,  1896,  provides  for  the  establishment  of  a  channel  across  the 
bar  19  feet  deep  at  mean  low  water  by  the  construction  of  two  jetties 
of  stone,  resting  on  a  foundation  of  brush  mattresses,  on  the  same  lines 
as  those  in  the  previous  project,  the  scour  between  the  jetties  to  be 
aided  by  dredging,  if  necessary.  The  total  cost  of  the  improvement, 
at  the  time  of  this  project,  to  be  $2,350,000,  exclusive  of  amounts  pre- 
viously appropriated. 

The  amount  expended  under  this  project  up  to  June  30,  1902,  was 
$1,208,931.33,  which,  added  to  the  amount  previously  expended,  gives 
a  total  expenditure  for  this  work  of  $2,141,431.33. 

Previous  to  November  1,  1900,  the  progress  of  the  work  on  this  bar 
was  very  slow  and  the  channel,  up  to  within  a  few  months,  has  been 
of  late  years  across  the  line  of  the  south  jetty.  The  present  work  is 
being  carried  on  on  the  original  line«  laid  down  by  General  Gillmore 
in  1879,  and  the  work  at  present  is  in  a  very  satisfactory  condition. 
The  old  channel  across  the  line  of  the  south  jetty  has  been  abandoned 
and  the  closing  of  the  gap  in  the  jetty  will  present  no  unusual  difficul- 
ties. A  good  straight  channel  exists  parallel  to  the  north  jetty  and  in 
themostiavorable  location,  with  a  controlling  depth  on  the  bar  on 
June  30,  1902,  of  20  feet  at  mean  low  water,  with  19  feet  inside  on  an 
interior  shoal.  The  mean  rise  of  the  tide  is  7  feet.  A  small  amount 
of  dredging  has  been  done  in  this  channel  during  the  past  few  months 
while  shipping  was  changing  from  the  old  to  the  new  channel. 

Before  improvement  (in  1879)  the  annual  in  and  out  bound  tonnage 
at  Fernandina  was  about  300,000,  and  the  value  of  imports  and  exports 
about  $2,500,000,  lumber,  naval  stores,  and  cotton  being  the  principal 
articles.  In  1901  the  total  tonnage  of  the  port  amounted  to  479,337 
tons,  valued  at  $15,212,339. 

The  project  for  this  improvement  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1879,  page  792,  and  the  modi- 
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fications  in  tho  Annual  Report  of  the  Chief  of  Engineers  for  1891, 
Part  11^  page  1566,  and  report  for  1896,  Part  II,  page  1289. 

A  detailed  history  of  the  work  of  improvement  may  be  obtained  by 
consulting  the  following  documents: 

Annual  Report  of  Chief  of  Engineers  for  1876,  Part  I,*page  459. 

Annual  Repoi-t  of  Chief  of  Engineers  for  1878,  Part  I,  page  580. 

Annual  Report  of  Chief  of  Engineers  for  1883,  Part  I,  page  934. 

Annual  Report  of  Chief  of  Engineers  for  1885,  Part  II,  page  1232. 

Annual  Report  of  Chief  of  Engineers  for  1888,  Part  II,  page  1064. 

Annual  Report  of  Chief  of  Engineers  for  1893,  Part  II,  page  1599. 

Annual  Report  of  Chief  of  Engineers  for  1897,  Part  II,  pa^e  1533. 

Senate  Ex.  Doc.  No.  19,  Fifty-second  Congress,  second  session. 

Senate  Doc.  No.  163,  Fifty -fifth  Congress,  first  session. 

Maps  showing  the  condition  of  the  work  at  various  dates  may  be 
foundf  in  the  following  documents: 

Annual  Report  of  Chief  of  Engineers  for  1876,  Part  I,  page  482. 

Annual  Report  of  Chief  of  Engineers  for  1888,  Part  II,  page  1052. 

Annual  Report  of  Chief  of  Engineers  for  1889,  Part  II,  page  1276. 

Annual  Report  of  Chief  of  Engineers  for  1891,  Part  II,  page  1561. 

Annual  Report  of  Chief  of  Engineers  for  1892,  Atlas,  page  60. 

Annual  Report  of  Chief  of  Engineers  for  1893,  Part  Ii,  page  1596. 

Annual  Report  of  Chief  of  Engineers  for  1898,  Part  II,  page  1326. 

Annual  Report  of  Chief  of  Engineers  for  1899,  Part  II,  page  1697. 

Senate  Doc.  No.  103,  Fiftv-fifth  Congress,  first  session. 

The  dredge  designed  for  this  work  is  oeing  built  under  the  direction 
of  Capt.  J.  C.  Sanford,  Corps  of  Engineers,  and  contracts  are  now  in 
force  for  its  construction.  At  the  close  of  the  past  fiscal  year  the  con- 
tract for  hull  and  propelling  machinery  was  about  59.6  per  cent  com- 
pleted, the  hull  being  nearly  ready  for  launching;  the  pumps  and 
pumping  engines  had  been  completed  and  delivered.  The  amount 
involved  by  these  contracts  is  5^144,750. 

July  1,  1901,  balance  unexpended $833, 237. 81 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 400, 000. 00 

1,233,237.81 
June  30,  1902,  amount  expended  during  fiscal  year 587, 169. 14 

July  1,  1902,  balance  unexpended 646,068.67 

July  1,  1902,  outstanding  liabilities 62,248.75 

July  1,  1902,  balance  available 583,819.92 


July  1,  1902,  amount  covered  by  uncompleted  contract*^ 412, 498. 37 


Amount  (estimated )required  for  completion  of  existing  project 495, 000. 00 

Amount  that  can  be  profitably  expende<l  in  fiscal  vcar  ending  June 

30,  1904,  in  addition  to  the  balance  unexpendeil  July  1 ,  1902 400, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(Sec  Appendix  O  11.) 

11,  Removina  sunken  vesseh  or  craft  ohstructinq  or  endangering 
varujatwn. — The  wreck  of  the  river  steamer  Pete  Oraig^  in  Savannan 
River  near  Twiggs  Bar,  was  removed  by  hired  labor,  at  a  cost  of  $35.63. 

(See  Appendix  O  12.) 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  COAST 
OF  FLORIDA  AND  OF  HARBOR  AT  KEY  WEST,  FLA.,  AND  ENTRANT  E 
THERETO. 

This  district  was  in  the  charge  of  Capt.  Thomas  H.  Rees,  Corps  of 
Engineers,  to  August  10,  1901,  with  Lieut.  Edmund  M.  Rhett,  Corps 
of  Engineers,  under  his  immediate  orders,  in  the  temporary-  charge  of 
Lieutenant  Rhett  from  August  10  to  September  11,  1901, -and  in  the 
charge  of  Capt.  Herbert  Deakyne,  Cx>rps  of  Engineers,  since  Sep- 
tember 11,  1901.  Division  Engineer,  Col.  Peter  C.  Hains,  Coq:)s  of 
Engineers. 

1,  St.  Johns  River ^  FhmiJa, — Previous  to  the  commencement  of 
improvement  the  mean  low-water  channel  depth  across  the  bar  at  the 
mouth  varied  from  5  to  7  feet,  with  a  tidal  I'ange  of  5.22  feet.  This 
bar  is  formed  of  sand,  and  was  extremely  dangerous,  as  the  channel 
across  it  shifted  continually'  north  and  south  through  a  range  of  a})out 
1  mile. 

The  least  mean  low- water  channel  depth  in  the  river  was  about  11.5 
feet,  all  ol)structions  being  sand  or  mud.  The  tidal  mnge  in  the  river 
varies  from  about  4.5  feet  at  the  mouth  to  about  1  foot  at  Jacksonville. 

The  original  plan  of  improvement  contemplated  the  formation  of  a 
continuous  channel  with  a  mid  depth  of  not  less  than  15  feet  at  mean 
low  water  from  Jacksonville  to  the  ocean,  a  distance  of  about  27.5 
miles.  The  two  points  where  work  was  required  to  gain  this  depth 
were  at  the  bar  at  the  mouth  and  in  a  react  of  the  river  near  Dames 
Point,  12  miles  above. 

The  project  of  1890  contemplated  the  dredging  of  a  channel  800 
feet  wiae  and  2-1  feet  deep  through  all  shoals,  and  the  construction  of 
training  dikes  in  the  river  proper,  at  an  estimated  cost  of  §600,000; 
also  the  extension  of  the  north  jetty  at  the  mouth  of  the  river  1,500 
feet,  and  the  south  ji^tty  500  feet,  and  raising  these  jetties  throughout 
their  entire  length,  at  an  esthnated  cost  of  $1,509,750;  in  all  i^2, 109,750. 

The  amount  expended  on  this  improvement  by  the  United  States  up 
to  June  30,  1902,  was  $1,815,195.61,  of  which  ^398,195.61  was  under 
the  present  project. 

Work  on  the  north  jetty  at  the  entrance  ceased  on  August  15,  1901, 
owing  to  the  exhaustion  of  available  funds.  No  work  was  done  on  the 
south  jetty. 

A  survey  for  the  purpose  of  establishing  harbor  lines  at  Jackson- 
ville, Fla.,  was  made  in  Septem})er  and  October,  1901. 

The  dredge  VTinyah  Bay  was  sent  to  the  St.  Johns  River  for  the 
purpose  of  dredging  at  the  entrance. 

At  the  time  dredging  ceased  there  was  an  available  channel  across 
the  bar  15  feet  in  depth  at  mean  low  water  and  100  feet  wide  in 
the  narrowest  part,  l/uder  natural  influences  the  entire  area  of  the 
shoal  across  the  bar  has  since  materially  increased  in  depth.  The 
dredged  channel  has  been  deei)ened  about  1  foot  and  is  much  wider 
than  when  dredging  ceased. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  ^50,000 
for  this  improvement  and  authorized  a  continuing  contract  for  the 
work  to  an  additional  amount  not  exceeding  $950,000,  and  of  said 
amounts  an  expenditure  of  $150,(K)0  was  authorized  for  the  purchase 
or  construction  of  a  seagoing  suction  dredge. 

At  the  end  of  the  fiscal  year  an  investigation  was  in  j)rogress  regard- 
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ing  the  character  of  material  to  be  found  on  a  line  across  the  peninsula 
back  of  Dames  Point  from  Browns  Creek  to  Dunns  Creek. 

Shoaling  has  continued  in  the  channel  around  Dames  Point  and 
much  difficult}'  is  experienced  by  vessels  in  making  the  turn  at  that 
place. 

The  maximum  dmft  that  can  be  carried  at  mean  low  water  over  the 
shoalest  pai-t  of  the  channel  under  improvement  is  16  feet  at  the  bar 
and  16^  feet  at  Dames  Point.  The  mean  rise  of  tide  varies  from  5.22 
feet  at  the  bar  to  1.8  feet  at  Dames  Point. 

The  cx)mmercial  statistics  furnishexi  by  the  Jacksonville  Board  of 
Trade  show  that  the  value  of  the  commerce  of  the  port  of  Jacksonville 
is  now  about  $2G,()(X),000.  As  compared  with  the  value  placed  upon 
the  commerce  of  this  port  in  1S95.  tnis  shows  an  increase  of  nearly  75 
per  cent. 

GENERAL    IMPROVEMENT. 

July  1.  1901,  balance  unexpended 166,139.38 

Amount  appropriateil  by  nver  and  harbor  act  approved  June  13, 1902.      350, 000. 00 

416, 139. 38 
June  30,  liK)2,  amount  oxix?nded  during  fiscal  year 64, 334. 99 

July  1,  1JK)2,  balance  unexpended 351,804.39 

July  1,  1902,  outstanding  habilitieH 1,250.00 

July  1,  1902,  l)alance  available 350,554.39 


Amount  (estimated)  require<i  for  completion  of  existing  project 1, 359, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

'      30,  1904,  in  addition  to  the  Imlance  unexix»nded  July  1.  1902 200,  OOd.  00 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
[    4,  1897. 


MAINTENANCE. 


Amount  allotteil  from  emergencv  act  approved  June  6,  1900 $10, 000. 00 

June  30,  1902,  amount  expended  during  fisi-al  year 9, 201. 74 

July  1,  1902,  balance  unex])ende<l 798.26 

(See  Appendix  PI.) 

2,  St,  JoKuH  River  at  Orange  Mills  Flats^  Fh>rid(U — B}^  a  resolution 
passed  in  May,  1898,  Congress  requested  the  wSecretary  of  War  to  f ur- 
nisii  information  as  to  the  condition  of  this  locality  with  reference  to 
navigation  for  ocean-going  craft,  and  to  submit  an  estimate  of  the  cost 
of  such  improv^ement  as  might  be  necessary. 

In  response  to  this  resolution  a  report  was  submitted  and  is  printed 
on  pages  1344  to  1348,  Annual  Report  of  the  Chief  of  Engineers  for 
1898.  This  report  contemplated  tne  formation  of  a  channel  200  feet 
wide  and  13  feet  deep  at  mean  low  water  through  the  shoals  between 
Jacksonville  and  Palatka,  at  an  estimated  cost  of  ^120,000. 

The  river  and  harbor  act  approved  March  3,  1899,  adopted  this 
project  and  appropriated  the  sum  of  $40,000  for  carrying  it  into  effect 

A  survey  was  made  in  1899,  embracing  the  four  sHoals  in  the  stretch 
between  Jacksonville  and  Palatka.  It  was  found  that  the  ruling  depths 
on  these  shoals  were:  Forresters  Point  Shoal,  11.0  feet;  Orange  Mills 
Flats  Shoal,  9.8  feet;  Racy  Point  Shoal,  10.7  feet;  and  Tocoi  Shoal, 
11.1  feet. 

A  contract  for  dredging  through  Orange  Mills  Flats  proper  waa 
*^ntered  into  Noveml)er  14,  1899.     Work  was  commenced  under  this 
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contract  on  April  2,  1900,  and  was  completed  October  23,  hnm,  A 
channel  13,164  feet  long  and  from  120  to  160  feet  wide  was  dredged, 
connecting  the  13-foot  contours  on  each  side. 

The  amount  expended  on  this  improvement  up  to  June  30, 1902,  was 
^9,715.62.  -  . 

While  the  available  channel  depth  across  Orange  Mills  Flat<5  proper 
has  been  increased  from  9.8  feet  to  13  feet,  the  available  depth  is  still 
limited  by  Racv  Point  Shoal  to  10.7  feet,  which  was  the  maximum 
draft  that  could  be  carried  at  mean  low  water  June  30,  1902. 

Commerce  has  materially  increased  by  reason  of  the  increased  facil- 
ities afforded. 

The  mean  rise  and  fall  of  tide  in  this  locality  is  0.9  foot. 

With  the  amount  of  5^30,000  appropriated  \i\  act  of  June  13,  1902, 
it  is  proposed  to  complete  the  channel  through  Orange  Mills  Flats 
proper  to  a  width  of  200  feet,  as  called  for  by  the  project,  and  to 
expend  the  balance  remaining  in  making  a  cut  120  feet  wide  through 
Racy  Point  Shoal  and  Tocoi  Shoal. 

July  1,  1001,  balance  unexpuded $285. 53 

Amount  appropriated  by  nver  and  harbor  at-t  approveti  Juno  13,  1892  . .     ;^,  000. 00 

30,  285. 53 
June  30,  1902,  amount  exi3ende<l  durinj^  iiscal  year 1.15 

July  1,  1902,  balance  unexpended 30,284.38 

(See  Appendix  P  2.) 

5.  Volimu  Bar^  Florida. — The  })ar  is  located  at  the  south  end  or 
head  of  Lake  George,  St.  Johns  River,  about  162  miles  from  the 
mouth. 

Before  any  improvement  was  commenced  the  channel  over  the  bar 
was  very  crooked  and  had  a  least  depth  varying  from  34^  feet  to  4^ 
feet 

The  project  of  1879  contemplated  the  construction  of  two  jetties  car- 
ried out  beyond  the  bar,  with  their  outer  ends  from  200  to  250  feet 

With  the  appropriations  made  since  the  inception  of  the  projec^t  two 
jetties  have  been  built,  starting  from  opposite  sides  of  the  river  bank 
at  the  south  edge  of  the  lake  and  converging  until  upon  the  bar  they 
are  230  feet  apart.  The  east  jetty  is  3,'1(K)  feet  long  and  the  west  jetty 
2,200  feet.  They  are  built  to  the  level  of  mean  low  water  throughout 
nearly  their  entire  lengths.  Two  rows  of  tirml}"  set  piles  provided 
with  waling  pieces  contiue  boats  to  a  100-foot  .channel  across  the  crest 
of  the  bar. 

No  work  has  been  done  during  the  past  fiscal  vear. 

The  amount  expended  to  June  30, 1902,  was  $:n,000,  of  which  *(),000 
was  for  maintenance. 

The  maximum  draft  that  can  be  (»arried  through  the  improved  chan- 
nel at  low  water  is  5  feet. 

With  the  sum  of  $2,000  appropriated  in  act  of  June  13,  1902,  for 
maintenance,  and  of  which  amount  so  much  as  may  be  necessary  may 
be  expended  upon  the  St.  Johns  River  between  Volusia  Bar  and  Lake 
Monroe,  it  is  proposed  to  remove  the  worst  obstructions  within  the 
limits  named,  uy  dredging,  to  such  an  extent  as  the  available  funds 
will  admit. 

The  usual  variation  in  level  of  the  water  surface  is  not  in  excess  of 
8  feet     It  has  been  reix)i'ted  that  the  water  has  been  known  to  be  1 
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foot  below  the  plane  of  reference  used,  and  in  the  river  just  above 
Volusia  Bar  it  has  been  stated  that  the  water  has  reached  a  stage  8  or 
9  feet  above  the  ordinary  low-water  level. 

Although  the  commerce  of  this  portion  of  the  river  is  not  of  great 
magnitude,  the  river  tmffic  exercises  a  controlling  influence  on  railway 
rates,  and  for  this  reason  is  especially  worthy  of  being  fostered. 

Amount  aj)propriated  by  river  and  harbor  act  approved  June  13, 1902 ...  $2, 000. 00 
July  1,  1902,  balance  unexpende<i 2,000.00 

(See  Appendix  P  3.) 

4.  OMawalia  River ^  Florida. — The  Oklawaha  River  has  its  source 
in  Lake  Apopka,  central  Florida,  flows  slightly  west  of  north  for 
about  104  miles,  measured  along  the  axis  of  the  channel,  then  almost 
due  east  for  21  miles  farther,  when  it  unites  with  the  St.  Johns  Riv^er. 
The  Oklawaha  River  is  the  principal  outlet  of  a  number  of  lai*ge 
lakes,  the  aggregate  area  of  wnich  is  about  175  square  miles. 

From  Lake  (JriflSn  down  for  a  distance  of  about  28  miles  the  river 
flows  through  a  wide  savanna  submerged  about  1  foot  under  water 
and  covered  with  a  dense  growth  of  saw  grass.  On  this  reach  the 
river  averages  from  30  to  40  feet  in  width  and  has  a  least  channel 
depth  of  about  5  feet;  the  current  is  very  sluggish.  The  impediments 
to  navigation  on  this  portion  of  the  river  are  tne  numerous  bends,  the 
narrow  channel,  floating  islands,  and  eelgrass.  From  the  savanna  to 
the  mouth,  a  distance  or  about  58  miles,  the  banks  are  covered  with  a 
dense  growth  of  cypress  and  other  timber.  On  this  reach  the  river 
averages  from  60  to  70  feet  in  width,  and  the  least  channel  depth  is  4 
feet.  The  average  velocity  of  the  current  is  considerably  greater  than 
on  the  upper  river,  being  1.3  feet  per  second.  The  principal  obstruc- 
tions to  navigation  here  are  snags  and  overhanging  trees. 

The  project  for  the  improvement  of  the  river,  adopted  June  23, 
1891,  consists  in  removing  snags,  overhanging  trees,  floating  islands, 
and  other  obstructions  of  like  character,  so  as  to  give  a  fair  navigable 
channel  of  4  feet  depth  from  the  mouth  to  I^e^sburg,  at  the  head  of 
Lake  GriflSn,  a  distance  of  94  miles.  The  estimated  cost  of  this  work 
is  $26,000. 

The  amount  expended  on  this  work  to  close  of  the  fiscal  }•  ear  ending 
June  30,  1902,  was  $20,000.  Of  this  sum  the  appropriations  made 
since  the  act  of  September  19,  1890,  aggregating  $10,000,  have  been 
for  maintenance. 

There  were  no  operations  during  the  past  3-ear. 

With  the  funds  heretofore  appropriated  the  stream  has  been  cleared 
of  obstructions  for  a  distance  of  about  60  miles  from  the  mouth. 
Additional  obstructions  accumulate  from  year  to  year  which  require 
removal  in  order  to  maintain  the  improvement  already  eflfected. 

The  mean  draft  that  can  be  carried  at  low  water  is  4  feet. 

With  the  sum  of  $2,000  appropriated  in  act  of  June  13,  1902,  it  is 

I)roposed  to  remove  such  snags  and  overhanging  trees  and  sunken 
ogs  as  have  become  obstructions  from  the  mouth  up  as  far  as  the 
funds  available  will  admit. 

Amount  appropriated  ])V  river  and  harbor  act  approved  June  13,  1902  ..  $2, 000.00 
July  1,  1902,  balance  unexi>ended 2,000.00 

(See  Appendix  P  4.) 
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J.  /St.  Auipistute  Ifarhor,  FUmda. — The  original  depth  over  the 
bar  at  the  entrance  to  this  harbor  was  from  (>  to  9  feet  at  low  wat(»r. 
The  rise  of  tide  varies  from  4  to  6  feet. 

An  examination  of  this  harbor  was  made  in  1887  with  a  view  to  its 
improvement.  The  act  of  August  11,  1888,  appropriated  $35,000  for 
improving  the  harl>or  subject  to  the  report  of  a  Board  of  Engineers. 
It  was  decided  that  it  was  inexpedient  to  undertake  the  deepening  of 
the  har]K)r  entrance  at  that  time.  In  accordjince  with  the  reconmiend- 
ation  of  the  Board  it  was  directed  by  Department  letter  of  Fe])ruary 
20,  1889,  that  the  funds  available  be  expended  in  checking  the  erosion 
of  the  shore  lines  of  the  harbor  entrance. 

The  approved  project  provided  for  the  construction  of  spur  jetties 
or  groins  of  concrete  and  riprap  on  brush  foundation  mattress(»s  with 
wing  walls  of  riprap.  Work  under  this  project  was  begun  October, 
1889,  and  seven  grouis  have  been  built,  varying  in  length  from  2'20  to 
549  feet.  Three  of  these  groins  were  built  on  North  Beach  and  four  on 
Anastasia  Island.  Further  appropriations,  aggregating  $80,000,  were 
made  in  1890,  1892,  and  1894,  making  a  totalof  $71,000.  This  work 
resulted  in  stopping  the  erosion  on  the  north  side  of  the  entrance  and 
checking  that  on  the  south  side. 

The  heavy  storms  of  the  autumn  of  1901  having  caused  a  break  in 
the  shore  line  of  Anastasia  Island,  the  expenditure  of  the  ])alance  on 
hand  in  the  construction  of  a  timber  dam  was  authorized  January  18, 
1902,  and  the  work  was  conunenced  March  1,  1902,  and  complected 
June  14,  1902.  This  has  resulted  in  the  building  up  of  the  shore  in 
front  of  the  dam  to  a  height  of  4  feet  and  the  effectual  stopping  of 
further  encroachment  of  the  sea  at  this  point. 

The  amount  expended  up  to  June  30,  1902,  was  $70,071.81. 

This  improvement,  being  confined  to  the  protection  of  the  outer 
shore  lines  of  the  entrance,  has  had  no  effect  whatever  on  the  charac- 
ter and  amount  of  commerce,  which  is  practically  nothing  as  far  as 
water  transportation  is  concerned. 

The  maximum  draft  that  can  be  carried  over  the  bar  at  mean  low 
water  varies  from  0  to  9  feet. 

July  1,  1901,  balance  unexpended $(>,  000. 10 

June  30,  1902,  amount  expended  during  fiscal  year «  5,071. 31 

July  1,  1902,  balance  unexpnde<l 928.  79 

July  1,  1902,  outstanding  liabilities 155. 00 

July  1,  1902,  balance  available 773.79 

(See  Appendix  P  5.) 

6.  Indian  Rivei\  Fhyrida^  iHtween  Goat  Cretl'  and  Jap  iter  Ldct, — 
A  project  adopted  May  23, 1894,  contemplated  making  a  continuous 
channel  6  feet  deep  at  low  water  and  at  least  75  feet  wide  in  the  straight 
reaches,  with  as  much  greater  width  in  the  turns  as  might  be  required, 
at  an  estimated  cost  of  1M4,000. 

Work  under  the  appropriation  of  July  18,  1892,  was  conunenced  b}^ 
the  U.  S.  dredge  SavKi7iee  July  28,  1895,  and  the  channel  previously 
dredged  by  the  Florida  Coast  Line  Canal  and  Transportation  Com- 
pany was  widened  at  Long  Canal,  High  Bank  Canal,  Curved  Canal, 

«  Includes  $160  for  expenses  of  the  Office  of  the  Chief  of  Kngineerw. 
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and  C'onch  Bar  by  dredging  a  cut  50  feet  wide  and  6  feet  deep  along 
one  side. 

The  amount  expended  on  this  part  of  the  river  to  June  30,  1902, 
was  $15,000. 

The  ac't  of  June  18,  li>02,  appropriated  Ji>2,000  for  continuing  the 
improvement.  The  officer  in  charge  states  that  this  amount  is  inade- 
quate to  afford  any  relief  to  navigation  interests  under  the  present 
conditions  and  recommends  that  the  expenditure  of  the  appropriation 
be  deferred  until  more  favorable  conditions  obtain  or  until  additional 
funds  are  provided. 

A  maxinuim  dmft  can  be  carried  through  Indian  River  from  Goat 
Creek  to  St.  Lucia  River  of  5  feet  at  mean  low  water.  Between  St, 
Lucia  River  and  Jupiter  Inlet  there  is  an  available  channel  depth  of 
onlv  two  feet  at  mean  low  water. 

N^egro  Cut^  Indian  River  hUef, — The  river  and  harbor  act  of  August 
18, 1894,  appropriated  $5,000  for  dredging  at  this  locality.  The  urgent 
deficiency  act  of  March  2,  1895,  made  a  further  appropriation  of 
$15,(H)0  for  the  same  work. 

The  present  project,  approved  November  18, 1894,  contemplates  the 
formation  of  a  channal  100  feet  wide  and  6  feet  deep  from  the  channel 
of  Indian  River  through  Negro  Cut  to  the  bar  at  Indian  River  Inlet, 
and  the  construction  of  a  training  wall  for  \i^  protection,  at  an  esti- 
mated cost  of  $32,775. 

The  channel  called  for  by  the  project  had  been  dredged  by  Septem- 
ber 2^^  1896,  but  being  unprotected  by  the  proposed  training  wall 
during  the  cessation  of  work  from  that  time  until  June  25, 1901,  exten- 
sive shoaling  occurred. 

With  the  appropriation  of  $7,500  made  in  act  of  June  3,  1896,  and 
that  of  $5,000  made  in  act  of  March  3,  1899,  a  total  of  37,103.9  cubic 
yards  of  material  was  removed  from  the  channel,  and  two  tmining  walls 
of  piles  and  brush  over  which  dredged  sand  was  deposit^  were  built, 
one  on  each  side  of  the  channel,  at  its  eastern  end.  The  north  training 
wall  is  560.7  feet  long  and  the  south  training  wall  is  880.6  feet  long. 
This  work  began  June  25,  1901,  and  ceased,  owing  to  the  exhaustion 
of  available  funds,  January  13,  1902. 

The  amount  ex|>ended  on  the  improvement  at  Negro  Cut  to  June  80, 
1902,  was  $32,149.46. 

J^ipiter  Inld, — By  act  of  Congress  approved  February  26,  1896,  an 
appropriation  of  <>500  was  made  to  open  this  inlet  for  the  passage  of 
boats  and  small  vessels.  Work  was  begun  September  5  and  was  satis- 
factorily completed  September  19,  1896. 

The  inlet  again  closed  in  1900.  Under  allotments  of  $1,000  from 
the  emergency  river  and  harbor  appropriation  of  June  6,  1900,  work 
of  reopening  the  inlet  was  commenced  February  6,  but  abandoned 
March  13,  owing  to  the  very  low  stage  of  the  river. 

In  June,  1901,  as  a  result  of  very  heavy  rains,  the  river  rose  so  much 
that  the  citizens  of  the  vicinity  were  able  to  complete  the  opening.  It 
is  believed  that  the  inlet  is  in  a  satisfactory  condition  at  the  present 
time. 

Transportation  on  Indian  River  has  been  decreased  by  the  extension 
of  the  railroad  along  the  west  bank  to  Miami.  The  line  of  steamers 
which  formerly  ran  on  the  river  no  longer  does  so. 
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JUPITER   INLET. 


July  1,  1901,  balance  unexpended $30.  75 

June  360,  1902,  amount  expended  during  fisoal  year 30.  75 

BETWEEN   GOAT   CREEK    AND  JUPITER   INLET,   INCLUDING    NEGRO   CUT. 


July  1,  1901.  balance  unexpended $11,141. 13 

Amount  appropriated  by  nver  and  harljor  act  approved  June  13,  1902  . .      2, 000. 00 


13,141.13 
June  30,  1902,  amount  expended  during  fiscal  year 10, 790. 59 


July  1,  1902,  balance  unexpended 2, 350. 54 

(See  Appendix  P  6.) 

7.  JBiscayneBav^  Florida, — The  original  condition  a.s  to  depth,  width, 
and  general  availability  for  purposes  of  commerce  is  stated  in  detail 
in  the  report  of  a  Board  of  Engineers  constituted  in  accordance  with 
the  requirements  of  the  river  and  harbor  act  of  March  8,  1899,  pub- 
lished m  the  Annual  Report  of  the  Chief  of  Engineers  for  1900.  At 
the  time  the  survey  was  made,  in  August  and  Septeml>er,  1899,  as  a 
result  of  dredging  operations  by  the  Florida  East  (Joast  Railway'  Com- 
pany, there  was  a  narrow  channel  in  the  bay  12  feet  deep  throughout 
and  a  ruling  depth  of  11^  feet  on  the  bar  at  Cape  Florida  entrance. 

The  project  adopted  by  the  river  and  harlx)r  act  of  June  13,  1902, 
contemplates  the  formation  of  a  channel  18  feet  deep  from  the  wharves 
at  Miami  to  the  sea  by  way  of  a  line  entering  the  sea  at  a  point  about 
4,000  feet  north  of  Isorris  Cut,  and  a  basin  of  same  depth,  1,000  feet 
long  and  500  feet  wide,  adjacent  to  the  wharves  at  Miami.  The  act 
mentioned  provides  that  of  the  work  contemplated,  the  Florida  East 
Coast  Railway  Company  shall  construct  at  its  own  expense  the  basin 
adjacent  to  the  wharves  at  Miami,  before  described,  and  the  channel 
from  said  basin  to  the  east  side  of  the  refuge  basin  to  be  constructed 
on  the  east  side  of  the  bay.  The  act  provides  that  the  amounts  appro- 
priated and  authorized  shall  be  expended  in  constructing  and  protect- 
mg  the  portion  of  the  channel  extending  to  the  sea  from  the  terminus 
of  the  channel  to  be  constructed  by  tne  railway  company,  of  such 
approximately  uniform  depth  and  of  such  width  as  will  best  serve  the 
interests  of  navigation,  and  as  can  be  constructed  with  the  funds 
therein  appropriated  and  authorized.  The  act  further  provides  that 
before  any  part  of  the  appropriation  shall  be  expended  the  said  rail- 
way company  shall  enter  into  contmct  with  the  United  States  for  the 
performing  of  its  part  of  the  work.  This  act  appropriates  $50,000 
and  authorizes  a  continuing  contract  for  prosecuting  the  project  for  an 
additional  amount  not  exceeding  $250,000. 

At  the  end  of  the  fiscal  year  nothing  had  been  done  in  furtherance 
of  the  project. 

Amount  appropriated  by  river  and  harbor  at't  approved  June  13,  1902. . .  $50, 000. 00 
July  1,  1902,  balance  unexpended 50,000.00 

Amount  (estimated)  required  for  completion  of  existing  project |250, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  P  7.) 
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8.  Ilarhor  at  /w  IfW,  Fla,^  and  entrmwe  thrrei^), — ^The  work  con- 
templated under  tiiis  improvement  is  the  deepening  of  the  channel 
across  the  northwest  bar.  Previous  to  the  inception  of  the  project  there 
was  a  depth  of  10.5  feet  on  the  bar  at  mean  low  water.  The  mean 
range  of  tide  is  2.5  feet. 

The  existing  project  was  submitted  in  November,  1889,  and  provides 
for  the  construction  of  a  jetty  on  the  northeast  side  of  the  passage,  to 
be  supplemented  by  a  jetty  on  the  western  side. 

It  was  thought,  also,  that  dredging  might  ]>e  necessary.  The  depth 
of  water  to  be  obtained  is  17  feet  at  mean  low  water. 

The  amount  expended  on  this  project  to  June  30,  1902,  was  $352,- 
329.92. 

No  work  in  f  urthemnce  of  the  project  was  done  during  the  past  year. 

At  the  beginning  of  the  year  the  depth  on  the  bar  was  10  feet  at 
mean  low  water.  vVith  allotments  amounting  to  $10,000  from  the 
emergency  appropriation  of  June  6,  1900,  dredging  was  done  and  a 
depth  of  12.5  feet  was  restored  at  a  cost  of  $8,777.80.  So  far  as  known 
this  depth  has  been  fairly  well  maintained  to  the  close  of  the  fiscal 
year. 

OENERAL    IMPKOVEMKNT. 

July  1,  1901,  balanre  unexpended $318.33 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  100, 000. 00 

100, 318. 33 
June  30,  1902,  amount  oxpende<i  during  fiscal  year 148. 25 

July  1,  1902,  balance  unexi>ended 100,170.08 


•» 


MAINTENANCE. 


July  1,  1901,  balance  unexpended $4,791.37 

Amount  allotted  from  emergency  act  approved  June  6,  1900 6, 000. 00 

9,791.37 
June  30,  1902,  amount  expended  during  fiscal  year 8, 777. 80 

July  1,  1902,  balance  unexpended 1, 013. 67 

(See  Appendix  P  8.) 

d.  Removing  the  water  hyacinth  from.  Florida  waters, — Under  the 
provisions  of  the  sundry  civil  act  approved  June  4,  1897,  a  Board  of 
engineer  officers  was  appointed  to  investirate  the  extent  of  the 
obstruction  of  the  navigaDle  streams  of  Florida,  Louisiana,  and  other 
South  Atlantic  and  Gulf  States  b}'  the  aq[uatic  plant  known  as  the 
water  hyacinth,  and  to  perform  such  expermiental  work  as  might  be 
deemed  necessary  to  aetermine  a  feasible  method  of  checking  or 
removing  such  obstructions. 

The  Board  recommended  the  construction  of  a  steamer  fitted  with 
crushing  machinery,  and  the  use  of  log  booms  as  adjuncts  to  the  opera- 
tion of  the  boat. 

The  river  and  harbor  act  approved  March  3,  1899,  appropriated 
$25,000  for  the  construction  of  a  boat,  $1,000  for  log  booms,  and 
$10,000  for  operating  expenses. 

The  construction  of  the  boat  was  deferred  until  one  intended  for  a 
similar  purpose  in  the  Louisiana  district  was  tested.  The  work  of  the 
latter  boat  indicated,  in  the  opinion  of  the  officer  in  charge  of  this 
district,  that  the  crushing  process,  even  under  the  most  favorable  con- 
ditions, was  too  slow  ana  expensive  to  be  considered  practicable,  and  a 
chemical  process  was  recommended  instead.    The  wording  of  the  act 
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appropriating  the  funds  available  was  such,  however,  as  to  prohibit 
its  use  in  that  manner.  Awaiting  further  action  by  Congress  nothing 
was  done. 

The  act  of  June  13,  1902,  appropriated  $5(),*000  for  the  removal  of 
the  water  hyacinth  from  the  navigable  waters  of  the  States  of  Florida, 
Texas,  and  Louisiana,  and  authorized  the  Secretary  of  War  to  use 
this  amount  and  the  unexpended  balance  of  amounts  heretofore 
appropriated  for  this  purpose  in  the  States  of  Florida  and  Louisiana 
in  exterminating  or  removing  the  plant  by  any  mechanical,  chemical, 
or  other  means  whatsoever. 

The  interests  of  navigation  are  deeply  involved  in  the  removal  of 
this  obstruction  and  operations  to  that  end  will  be  conducted  with 
vigor. 

July  1,  1901,  balance  unexpended $84,950.42 

Amount  appropriated  by  nver  and  harl)or  act  approved  June  13,  1902 

(160,000  for  States  of  Florida,  Texas,  and  Louisiana) (») 

34, 950. 42 
June  30,  1902,  amount  expended  during  fiscal  year 34. 81 

July  1,  1902,  balance  unexpended 34,915.61 

(See  Appendix  P  9.) 

10.  Dredge  for  river  and  harhw  improvements  in  Floridu, — The 
river  and  harbor  act  approved  March  3,  1899,  appropriated  ^85,000 
for  the  construction  of  a  dredge,  with  snagging  outfit,  for  works  on 
the  coast  of  Florida  and  tributary  waters.  Specifications  for  a  suitable 
boat  were  prepared  and  bids  for  the  construction  of  a  boat  were 
opened  March  7, 1901.  The  amount  available  was  entirely  inadequate, 
and  all  bids  were  rejected. 

There  are  many  improvements  in  this  district  for  which  the  appro- 
priations are  so  small  and  the  work  of  such  a  varied  and  peculiar  cnar- 
acter  that  it  is  impi*acticable  to  have  them  done  by  contract.  Work 
of  this  character  has  heretofore  been  done  by  the  U.  S.  dredge  and 
snag  boat  Suwanee^  which  is  so  old  and  so  nearly  worn-out  that  it 
requires  special  effort  to  keep  her  in  commission,  and  a  new  boat  is 
badly  needed. 

The  act  of  June  13,  1902,  appropriated  an  additional  amount  of 
$85,000  for  the  construction  of  a  new  boat.  It  is  proposed  immediately 
to  proceed  with  the  work. 

July  1,  1901,  balance  unexpended $31, 665. 68 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902.     35, 000. 00 

July  1,  1902,  balance  unexpended 66,665.68 

(See  Appendix  P  10.) 

11.  Hemainng  sunken  vessels  or  craft  obstructing  or  endangering  nav- 
igation.— ^The  wreck  of  the  bark  Ceres  was  removed  from  Key  West 
Harbor  by  James  A.  Lowe,  of  Key  West,  under  contract  dated 
December  23,  1901,  for  $1,090.  The  work  was  done  in  February  and 
March,  1902,  at  a  cost  of  $1,700.72. 

(See  Appendix  P  11.) 

o  Up  to  close  of  fiscal  year  allotment  of  funds  had  not  been  made. 
ENG  1902 18 
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niPROVKMENT  OF  RIVERS  AND  HARBORS  ON  THE  WESTERN  COAST 
OF  FLORIDA,  SOUTH  OF  AND  INCLUDING  SUWANEE  RIVER. 

This  district  was  in  the  charge  of  Capt.  Thomas  H.  Kees,  Corps  of 
Engineers,  to  August  10,  1901,  with  Lieut.  Edmund  M.  Rhett,  Corps 
of  Engineers,  unoer  his  immediate  orders,  in  the  temporary  charge  of 
Lieutenant  Rhett  from  August  10  to  September  11,  1901,  and  in  the 
charge  of  Capt.  Herbert  Deakyne,  Corps  of  Engineers,  since  September 
11,  li^Ol.     Division  Engineer,  Col.  Peter  C.  Hams,  Coi-ps  of  Engineers. 

i.  Kisshnmee  Hinr,  Flm^ida. — The  act  of  June  13,  1902,  appropri- 
ated $8,000  for  this  improvement,  which  is  a  new  w^ork. 

The  Kissimmee  River  rises  in  Lake  TohopekaUga,  upon  which  the 
town  of  Kissimmee  is  situated.  It  flows  in  a  general  southerly  direc- 
tion through  Cypress  Lake,  Lake  Hatcheneha,  and  Lake  fiassimmee, 
and  empties  into  Lake  Okechobee. 

The  course  of  the  river  is  very  tortuous  and  a  number  of  cuts  known 
as  canals  have  been  made  bv  interested  parties  for  the  purpose  of 
avoiding  the  worst  bends.  1^ he  length  of  the  waterway  from  the  town 
of  Kissmimee  to  Lake  Okechobee  is  187  miles. 

The  project  calls  for  a  channel  8  feet  deep  at  ordinary  stages  of  the 
river  and  80  feet  wide  from  Kissimmee  to  Fort  Bassinger,  a  point  on 
the  river  about  37.5  miles  north  of  Lake  Okechobee.  The  project 
also  includes  the  improvement  of  Istokpoga  Creek,  a  tributary  9.4 
miles  long,  entering  the  Kissimmee  10.5  miles  north  of  Fort  Bassinger, 
to  a  deptn  of  3  feet  and  a  width  of  25  feet.  Navigation  is  obstructed 
by  shoals  in  the  river  and  canals,  and  by  shoals,  snags,  and  overhang- 
ing trees  in  the  creek. 

Work  on  the  improvement  has  not  yet  begun. 

The  commerce  on  the  Kissimmee  River  consists  mainly  in  the  trans- 
portation of  general  supplies  from  Kissimmee  to  the  settlements  along 
the  river,  ft  is  expected  that  this  commerce  will  l>e  considerably 
facilitated  by  the  proposed  improvement,  and  that  the  culture  of  oranges 
and  other  fruits  in  suitable  lands  in  the  valley  of  the  river  will  oe 
stimulated  by  improved  facilities  for  transportation. 

Amount  appro])riated  by  river  and  harbor  act  a])proved  June  13,  1902  . .    $8, 000. 00 
July  1,  1902,  balance  unexpended 8,000.00 

(See  Appendix  Q  1.) 

2,  Orange  Rivei\  Charlotte  Ilarh<n\  and  Cdloomhatchje  River^  Flor- 
ida,— The  act  of  June  13,  1902,  combines  two  improvements:  First, 
the  improvement  of  Orange  River  to  a  depth  of  4  feet  at  mean  low 
water,  with  a  channel  width  of  50  feet,  and  second,  the  improvement 
of  the  channel  between  Punta  Gorda,  in  Charlotte  Harbor,  and  Myers, 
on  the  Caloosahatchee  River,  to  a  width  of  100  feet  and  a  depth  of  7 
feet  at  mean  low  water. 

Orange  River  is  a  stream  having  a  navigable  length  of  0  miles,  which 
enters  the  Caloosahatchee  River  from  the  south  about  6  miles  above 
the  town  of  Myers.  The  survey  made  in  1899  showed  a  general  depth 
of  6  to  21  feet,  with  a  limiting  depth  on  shoals  of  about  2^  feet  at 
mean  low  water,  with  a  tidal  range  of  nearly  1  foot.  The  estimated 
cost  of  the  improvement  is  $2,500,  and  $500  per  year  for  maintenance. 

The  waterway  to  be  improved  between  Punta  Gorda  and  Myers  is 
known  as  Pine  Island  Sound.  It  is  obstructed  by  two  shoals,  upon 
which  dredging  will  be  necessary  to  give  the  required  depth  of  7  feet 
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at  mean  low  water.  The  mean  nin^e  of  tide  is  a})out  1.7  feet.  The 
estimated  cost  is  ^6,000. 

No  work  has  yet  been  done  on  these  improvements. 

The  commerce  affected  by  these  improvements  consists  of  general 
merchandise,  fruit,  and  vegetables.     It  is  Ix^ieved  to  be  growing. 

Amount  appropriated  bv  river  and  harbor  act  approved  June  13,  1902  . .  $9, 500. 00 
July  1,  1902,  balance  unexpended 9,500.00 

(See  Appendix  Q  2.) 

3.  Sarasota  Bay^  HoricUi, — Previous  to  any  attempt  at  improve- 
ment there  was  a  navigable  channel  with  a  minimum  depth  of  5  feet 
extending  throughout  the  length  of  Big  Sarasota  Bay,  excepting  in 
two  reaches,  Palma  Sola  Pas«  and  Long  Bar,  which  have  a  total  l(»ngth 
of  5,400  feet.  In  these  reaches  the  available  depth  was  4.8  and  3.5 
feet,  respectively. 

Between  Sarasota  and  Casey s  Pass,  at  the  south  end  of  the  bay,  the 
available  channel  depth  was  1.2  feet  at  mean  low  water,  except  through 
the  Mangroves,  where  it  was  nothing. 

The  original  project  contemplated  the  formation  of  a  continuous 
channel  100  feet  wide  and  5  feet  deep  at  mean  low  water  from  Tampa 
Bay  to  the  town  of  Sarasota,  Fla.,  a  distance  of  21i  miles,  the  estimated 
cost  being  $17,500. 

The  act  of  Congress  of  June  3, 1890,  appropriated  ^2,500  for  improv- 
ing Sarasota  Bay  from  Tampa  Bay  to  Caseys  Pass,  while  previous  to 
that  date  the  improvement  was  only  for  Sarasota  Bay  from  Tami)a 
Bay  to  Sarasota,  Fla.  The  survey  of  1889  was  made,  as  directed,  from 
Tampa  Bay  to  Caseys  Pass,  and  an  estimate  was  presented  amounting 
to  $37,500  for  securing  a  channel  75  feet  wide  and  3  feet  deei)  at  mean 
low  water  through  the  obstructing  shoals  below  Sarasota.  Under  the 
act  of  June  3,  1896,  the  latter  project  is  included  in  the  improvement, 
80  that  the  total  estimate  of  cost  for  the  modified  project  is  now  $55,000. 
The  amount  expended  to  June  30,  1902,  was  $17,500. 

No  work  was  done  during  the  past  fiscal  year.  So  far  as  known  the 
channel  between  Tampa  Bay  and  the  town  of  Sarasota,  5  fe(».t  deep  at 
mean  low  water,  has  maintained  itself  during  the  year. 

The  channel  to  Caseys  Pass  has  not  been  compIet<3d.  A  length  of 
about  4,000  feet  remains  to  be  di'edged  before  the  channel  will  Ix^come 
available. 

The  mean  range  of  tide  Ls  about  1.5  feet. 

Amount  appropriated  by  river  and  harbor  act  approved  Jiine  13,  1902  . .  $5,  (XK).  00 
July  1,  1902,  balance  unexpended 5,000.00 

(See  Appendix  Q  3.) 

^  Tampa  Bay^  Florida. — Tampa  Bay  is  a  large  landlocked  body 
of  water,  on  the  west  coast  of  Florida,  ^Vith  an  average  width  of  from 
6  to  7  miles,  and  a  length,  exclusive  of  its  two  tributary  bays,  of  about 
25  miles,  in  a  general  northeast  and  southwest  direction.  Its  two  trib- 
utary bays  are  Old  Tampa  Bay,  entering  at  the  northwestern  end,  and 
Hillsboro  Bay,  entering  at  the  northeastern  end. 

Across  the  bar  at  the  entrance  and  up  to  the  point  of  division  the 
channel  has  a  depth  of  from  20  to  38  feet  at  mean  low  water.  Old 
Tampa  Bay  is  about  15  miles  lonjj,  with  an  average*  width  of  «»  miles. 
Its  narrowest  point  is  where  it  joins  Tampa  Bav,  where  its  width  is  a 
little  less  than  2i  miles.     This  bay  is  genenilly  fc«hallow,  but  at  the 
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southern  end  has  several  deep  channels.  One  of  these  leads  along  the 
eastern  shore  at  a  distance  of  about  three-fourths  mile  from  the  beach 
and  forms  the  approach  to  and  harbor  of  Port  Tampa, 

Tampa  Bay  is  tne  approach  to  the  city  of  Tampa  and  to  Port  Tampa, 
the  former  at  the  head  of  Hills)x)ro  Bay  and  the  latter  on  the  eastern 
shore  of  Old  Tampa  Bay.  Port  Tampa  is  about  0  miles  from  Tampa, 
with  which  it  is  connected  by  railway  and  of  which  it  is  the  deep-water 
port. 

Before  improvement  vessels  dmwing  12  feet  could  enter  the  bay 
and  reach  Ballast  Point,  while  vessels  dniwing  8  feet  could  reach  Tampa 
by  taking  advantage  of  the  tide.  Prior  to  1888  operations  were  con- 
lined  to  dredging  a  9- foot  channel  to  Tampa,  uncier  project  made  in 
1871). 

In  1888  this  project  was  modified  and  a  provision  included  for  form- 
ing a  channel  200  feet  wide  and  20  feet  deep  at  mean  low  water  from 
the  Gulf  to  Port  Tampa.  From  1880  to  18i^2  Congress  appropriated 
for  the  improvement  of  Tampa  Bay  $130,000,  being  all  the  funds 
required  by  the  original  and  modified  projects.  Of  this  amount  $80,000 
was  expended  on  t£e  channel  from  Tampa  through  Hillsboro  River 
and  Bay  and  the  balance  in  dredging  the  bars  at  the  mouth  of  Old 
Tampa  Bay  to  form  a  channel  to  Port  Tampa. 

The  Port  Tampa  channel  was  completed  Ma}^  12,  1892.  Up  to  that 
time  about  115,000  cubic  yards  of  material  hacl  been  removed  irom  the 
two  bars  and  the  channel  contemplated  by  the  project,  200  feet  wide 
and  20  feet  deep  at  mean  low  water,  completed. 

The  present  project  was  inaugui*ated  by  Congress  under  the  act  of 
March  8,  1899,  in  item  of  appropriation,  as  follows: 

Improving  Tampa  Bay,  Florida:  For  improvement  of  Tampa  Bay,  Florida,  from 
it«  entrance  into  the  Gulf  of  Mexico  to  Port  Tampa,  peventy-five  thousand  dollare: 
Provided,  That  a  contract  or  contractn  may  be  ent«3i'e(l  into  by  the  Secretary  of 
War  for  sucli  materials  and  work  as  may  be  necc'^sary  toward  securing  a  channel 
depth  of  twenty-seven  feet  from  said  Gulf  of  Mexico  to  Port  Tampa,  and  of  a  width 
five  hundred  feet  acroi?s  the  bar  and  three  hundred  feet  in  the  bay,  as  propoii?ed  in 
the  report  of  Noveml.>er  fourteenth,  eighteen  hundred  and  ninety-eight,  published 
in  House  Document  Numl^er  Fifty-two,  Fifty-fifth  Congress,  third  session,  to  be  paid 
for  as  appropriations  may  from  tirne  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  six  hundred  and  seventy-five  thousand  dollars,  exclusive  of  the  amount 
herein  appropriated. 

Bids  were  opened  for  this  work  on  June  29, 1899.  It  is  proposed 
under  the  specifications  to  secure,  first,  a  24-foot  depth  throughout 
the  channel  in  order  to  benefit  commerce  as  quickly  as  ix)ssible,  aud 
afte Inwards  to  increase  this  depth  to  27  feet. 

The  amount  expended  under  the  present  project  to  June  30,  1902, 
was  $172,630,81.     None  of  this  was  expended  for  maintenance. 

During  the  fiscal  3^ear  ending  June  80,  1902,  work  was  continued  in 
accordance  with  the  project  and  under  the  continuing  contract  with  the 
Alabama  Dredging  and  tletty  Company.  The  amount  of  material 
dredged  from  tne  channel  was  778,228.9  cubic  yards.  Three  of  the 
channel  sections  have  been  dredged  to  a  depth  of  :^4  feet  in  widtiu9 
varying  from  129  to  300  feet.  Two  other  sections  have  been  deepened 
1  foot  or  more.  The  maximum  draft  at  mean  low  water  that  can  be 
carried  over  the  shoalest  part  of  the  channel  is  19.6  feet.  Usual  varia- 
tion of  level  of  water  surface  at  outer  end  of  channel  is  1.54  feet;  at 
inner  end,  1.95  feet. 
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COMMERCIAL   STATISTICS. 

Phosphate  rock:  Tons. 

1891 15,482 

1892 65,406 

1893 98,637 

1896 197,413 

1897 165,606 

1898 169,916 

1899 201,403 

1900 265,294 

1901 352,972 

Total  commerce,  including  phosphate  rock: 

1896 276,638 

1898 236,156 

1899 238,305 

1900 350,761 

1901 416,503 

July  1,  1901,  balance  unexpended $260,774.04 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 86, 675. 00 

347, 449. 04 
June  30,  1902,  amount  expended  during  fiscal  year 96,404.85 

July  1,  1902,  balance  unexpended 251,044.19 

July  1,  1902,  outstanding  liabilities 14,500.00 

July  1,  1902,  balance  available 236,544.19 

July  1,  1902,  amount  covered  by  uncompleted  contracts 367, 206.  75 

I  A  mount  (estimated)  required  for  completion  of  existing  project.  326, 325. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1, 1902 140, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  Q  4.) 

5.  HiUshoro  Bay^  Florida. — Hillsboro  Bay  is  the  northeastern  arm  of 
Tampa  Bay.  It  is  about  10  miles  long  in  a  geneml  north  and  south 
direction,  and  has  an  average  width  of  about  ^\  miles.  The  city  of 
Tampa  is  located  at  the  heaa  of  this  bay  at  the  mouth  of  the  Hillsboro 
River.  It  is  sej^rated  from  the  12-foot  depth  in  the  bay  by  a  flat  about 
8  miles  wide.  Originally  there  existed  through  this  flat  a  narrow  chan- 
nel, with  an  average  available  depth  of  about  6  feet,  formed  b^'  the 
waters  of  Hillsboro  River. 

The  original  project  was  adopted  in  1879,  and  had  for  its  object  the 
formation  of  a  9-foot  channel,  160  feet  wide  in  the  bay  and  200  feet 
wide  in  the  river,  from  the  9-foot  curve  in  the  bay  to  the  wharves  at 
Tampa  in  the  Hillsboro  River.  Nearh'  $70,000  was  expended  under 
this  project.  In  1888  the  project  was  modified  to  provide  for  the  for- 
mation and  maintenance  oi  a  channel  8  feet  deep  in  Hillsboro  Bay  and 
Hillsboro  River  to  the  city  of  Tampa,  and  a  channel  20  feet  deep  and 
200  feet  wide  from  the  outer  bar  to  Port  Tampa. 

Between  1880  and  1892  Congress  appropriated  $130,000  for  the 
improvement  of  Tampa  Bay,  being  all  tne  funds  required  for  the  orig- 
ins and  modified  projects. 

Work  on  the  Hillsboro  Bay  channel  was  stopped  June  3, 1898.  The 
total  amount  expended  on  this  improvement  to  June  30,  1898,  was 
980,000.    At  that  date  the  channel  at  the  mouth  of  the  river  was  about 
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200  feet  wide  and  9  feet  deep,  but  in  the  channel  below  there  were 
places  where  the  depth  was  only  7  feet  and  the  width  less  than  80  feet. 

The  present  project,  inaugurated  by  Congress  under  the  act  of  March 
3,  18iH^,  contemplates  the  formation  of  a  channel  in  Hillsboro  River, 
from  a  |x>int  a))out  100  feet  south  of  the  bridge  crossing  the  river  at 
Lafayette  street  to  the  mouth  of  the  river,  and  from  there  along  the 
line  of  shortest  distance  to  the  12-foot  contour  in  Hillsboro  Bay;  this 
channel  is  to  be  12  feet  deep  at  mean  low  water,  200  feet  wide  in  the 
river,  and  150  feet  wide  in  the  bay.  The  estimated  cost  of  the  pro- 
posed work  is  ^00,000,  with  lfl,000  annually  for  maintenance. 

The  amount  expended  under  the  existing  project  to  June  30, 1903, 
was  $115,707. 13.     No  expenditures  have  been  made  for  maintenance. 

During  the  past  year  no  work  was  done,  the  amount  available  pre- 
vious to  the  passage  of  the  act  of  June  13, 1902,  being  too  small  to  be 
expended  advantageously. 

July  1,1901,  balance  unexiKinded a$i2,361.86 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  160, 000. 00 

162, 361. 85 
June  30, 1902,  amount  expended  during  fiscal  year 3, 068. 98 

July  1, 1902,  l>alance  unexpended 159,292.87 

(See  Appendix  Q  5.) 

(J.  Crt/fftaK  Manatee^  Arkelote^  Suwanee^  and  WitM-acoocJiee  rwers, 
FU/rida. — These  improvements  were  consolidated  under  one  appropri- 
ation by  the  act  of  June  13,  1902,  which  appropriated  $35,000  to  be 
applied  to  these  five  localities.  At  the  same  time  the  act  appropriated 
the  additional  sum  of  t^l5,000  to  be  applied  to  deepening  the  channel 
from  the  mouth  of  the  Withlacoochee  River  to  the  loading  pool  in  the 
Gulf  of  Mexico  to  a  depth  of  8  feet.  Allotments  from  tne  consoli- 
dated appropriation  have  not  yet  been  made. 

(a)  Crystal  Rvoefi\ — This  is  a  new  work.  Operations  have  not  yet 
begun. 

Crystal  River  is  a  small  tidal  estuaiy  emptying  into  the  Gulf  of 
Mexico  on  the  west  coast  of  Florida  about  25  miles  southeast  of  Cedar 
Keys.  It  flows  in  a  westerly  direction  from  the  town  of  Crystal  River. 
which  is  practically  the  head  of  navigation,  to  its  mouth,  a  distance  of 
6i  miles.  Widths  are  generally  from  300  to  700  feet  and  the  depths 
in  the  river  are  ample,  luiing  generally  over  10  feet  and  at  no  point 
less  than  7.4  feet,  except  near  tne  mouth  and  over  a  length  of  2,000 
feot  near  the  wharves  of  the  town  of  Crystal  River,  at  which  points 
the  depths  are  less  than  6  feet.  These  satisfactory  conditions  are 
nullified  by  the  existence  of  ovster  and  rock  reefs  and  sand  bars 
obstructing  the  approaches  to  the  mouth  of  the  river  in  Crystal  Bay. 
Through  these  reefs  there  is  at  present  a  tortuous  channel,  difficult 
and  dangerous  of  navigation,  with  a  depth  at  one  point  of  only  2.7  feet 
at  mean  low  water.     Tne  mean  range  of  tide  is  about  2.3  feet. 

The  project  contemplate^^  the  formation  of  a  channel  through  the 
shoal  places  6  feet  deep  at  mean  low  water  and  60  feet  wide.  The 
estimated  cost  is  1^84,647.46. 

The  town  of  Crystal  River  is  the  center  of  a  productive  tributary 
region  of  some  400  square  miles  in  extent,  mucn  of  which  is  rich  in 

^  Increase  of  $3.33  ou  account  of  refundment 
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phosphate  deposits  that  would  naturally  seek  an  outlet  through  Crystal 
River  if  the  channel  depths  were  sufficient  for  the  purpose.  Other 
products  of  this  region  are  fruits,  fish  and  oysters,  lumber,  and  naval 
stores. 

(//)  Manatee  River. — For  1:^  miles  from  its  mouth  in  Tampa  Bay  this 
river  has  the  characteristics  of  an  estuary.  Previous  to  improvement 
in  the  estuarv  the  general  depth  of  the  river  varied  from  7  to  20  feet. 
At  the  moutfi  there  was  a  long  shoal  with  a  depth  of  7  feet.  Between 
Palmetto  and  Braidentown  there  was  another  bar  cov<>red  bv  from  3 
to  6  feet  of  water. 

An  examination  of  the  river  with  a  view  to  its  improvement  was 
made  in  1881,  and  a  project  adopted  in  1882  which  contemplated  form- 
ing a  channel  100  feet  wide  and  18  feet  deep  from  Tampa  Bay  to  Shaw 
and  McNeills  points. 

In  1886  the  project  was  modified  so  as  to  provide  a  channel  loO  feet 
wide  and  8  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Manatee, 
I'la. 

This  channel  was  completed,  and  in  1802  the  original  project  was 
again  adopted.     The  revised  estimate  for  this  work  is  ^73,000. 

Under  the  terms  of  the  river  and  harl)or  act  of  June  3,  1880,  which 
provided  that  ^,0()0,  or  so  nmch  thereof  as  necessary,  of  the  funds 
appropriated  for  improving  this  river  should  lie  useil  in  improving 
f£e  cut-oflf  into  Terraceia  Ba}-,  a  project  for  making  a  channel  through 
the  cut-oflf  100  feet  wide  and  0  feet  deep  was  submitted,  and  approved 
on  June  23,  1897.  It  wjis  estimated  that  this  channel  would  cost 
$20,000.  Previous  to  improvement  there  was  a  channel  through  this 
cut-oflf,  for  row  boats  only,  of  1  foot  at  mean  low  water. 

A  further  sum  of  ^,00()  wa^  made  available  for  this  cut  by  the  act 
of  March  3,  1899,  which  appropriated  J10,(X)0  for  improving  Manatee 
River.  The  cut  was  practically  completed  during  the  year  ending 
June  30, 1900. 

No  work  was  done  during  the  year  ending  June  30,  1902. 

The  amount  expended  to  June  30,  1902,  on  the  entire  improvement 
was  $67,000. 

The  condition  of  the  river  on  June  30,  19(X),  was  such  that  at  mean 
low  water  a  least  depth  of  9  feet  could  ))e  obbiined  from  Tampa  Bay 
up  the  river  to  Braidentown,  8  feet  to  Elleuton,  and  7  feet  to  Rocky 
Bluff,  which  is  about  11  miles  from  the  bay.  At  the  same  time  a  draft 
of  6  feet  could  l)e  carried  through  Terraceia  Cut-off.  So  far  as  known 
these  depths  have  not  materially  decre^ised  since  that  date. 

The  mean  range  of  tide  is  about  1.7  feet. 

The  commerce  of  the  locality  consists  of  agricultural  products,  fer- 
tilizers<,  lumber,  and  general  merchandise. 

The  increase  in  tonnage  due  to  improvement  of  this  stream  for  sev- 
eral years  past  is  shown  by  the  following  statement: 


Tons. 

18»3 6,S72 

1894 11,552 

1896 11,718 

1896 21,000 


Tons. 

1897 23,800 

1898 24,310 

1899 43,542 

1900 55,162 


(c)  Anclote  Hlver. — This  river  has  a  total  length  of  about  20  miles, 
and  is  a  small  stream  until  it  reaches  a  point  about  3  miles  from  the 
mouth,  where  it  receives  the  water  flowing  from  a  large  spring  called 
Tarpon  Springs,  situated  at  the   head  of   Tarpon  Bayou,  through 
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which  it  flows  into  the  Anelote  River.  The  thriving  town  of  Tarpon 
Springs  is  located  about  the  head  of  the  bayou  and  between  it  and  the 
river.  The  river  below  Tarpon  Springs  is  badl}'^  obstructed  by  sand 
shoals  and  oyster  bars,  through  which  the  channel  pursues  a  narrow 
and  tortuous  way,  with  a  depm  varying  from  2  to  14  feet  at  mean  low 
water. 

Th(»  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  8,  1899,  and  contemplates  securing  a  channel  1(.K)  feet  wide  and 
0  feet  deep  at  mean  low  water  from  Anelote  anchorage  to  Sponge 
Harbor,  and  thence  4  feet  deep  at  mean  low  water  to  the  county  bridge 
at  Tarpon  Springs,  at  an  estimated  cost  of  $51,500. 

The  amount  expended  to  June  30,  1901,  was  $5,000. 

At  that  date  a  cut  50  feet  wide  and  7  feet  deep  at  mean  low  water 
had  been  made  through  the  worst  shoals. 

No  work  was  done  during  the  year  ending  June  30,  1902,  no  funds 
being  available. 

The  available  depth  throughout  the  channel  is  still  limited  to  about 
3  feet  at  mean  low  water  on  shoals  that  have  not  yet  been  dredged. 
The  mean  mnge  of  tide  is  2  feet. 

The  commerce  of  the  locality  consists  of  lumber,  fruit,  and  sponges. 
/  (d)  Suwame  River, — ^The  project  for  the  improvement  of  tiie 
Suwanee  River  was  adopted  in  18  < 9.  The  reach  of  the  river  covered 
bv  the  project  extended  from  its  mouth  in  the  Gulf  of  Mexico  to  Ella- 
villCj  a  distance  of  135  miles.     At  that  time  the  obstructions  in  this 

f)ortion  of  the  river  consisted  of  shoals  composed  of  soft,  unstratified 
imestone  mixed  with  flint,  extending  partly  or  entirely  across  the 
river,  in  some  instances  covered  with  shallow  deposits  of  sand  and  in 
others  bare;  also  snags  and  overhanging  trees.  The  channels  across 
these  shoals  were  often  narrow  and  very  crooked.  Their  depth  at 
mean  low  water  would  vary  from  15  inches  to  3  feet.  At  places  large 
isolated  limestone  bowlders  in  the  channel  were  imminent  sources  of 
danger  to  navi^tion. 

An  examination  of  the  river  with  a  view  to  its  improvement  was  made 
in  1879.     The  estimated  cost  of  the  work  to  be  done  was  $55,158. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the  passes 
by  dredging,  the  removal  of  snags  and  overhanging  trees  along  the 
river,  and  deepening  and  improving  the  channel  at  various  places  by  the 
removal  of  rocks  and  snags  and  construction  of  wing  dams,  so  as  to 
straighten,  widen,  and  deepen  the  channel.  The  depth  to  be  obtained 
is  5  feet  tlirough  the  bars  at  the  passes  for  a  width  of  150  feet  and  up 
the  river  as  far  as  Hollands  Bluff  (Branford),  a  distance  of  75  miles. 
From  there  to  Ellaville,  a  distance  of  (>0  miles,  the  depth  is  to  be  4 
feet  and  the  width  60  feet.  The  amount  expended  to  June  30,  1902, 
was  t;55,000. 

The  maximum  di*aft  that  can  be  carried  at  low  water  is  5  feet  from 
the  (julf  to  Bmnford  and  3  feet  from  there  to  Hudson,  10  miles  below 
Ellaville. 

The  mean  i^ange  of  tide  at  the  mouth  of  the  Suwanee  River  is  about 
2.4  feet. 

The  commerce  of  the  river  consists  chiefly  of  agricultural  products, 
fertilizers,  lumber,  and  naval  stores. 

(r)  W!tld(ir<x}<hee  Rh&i\ — Before  improvement  this  river  was  badly 
obstructed  by  ledges  of  limestone  rock,  sand  bars,  snags,  and  over- 
hanging trees.     The  general  depth  was  from  1  to  7.5  feet  with  a  width 
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from  75  to  180  feet.  The  obstructions  prevented  regular  navigation 
and  the  river  was  used  only  for  rafting  cedar  logs  or  by  an  occasional 
push  boat. 

The  project  for  improvement,  submitted  in  1879,  calls  for  the 
removal  of  snags,  loose  rocks,  overhanging  trees,  and  the  deepening 
of  some  of  the  prominent  shoals  and  a  bar  at  the  mouth,  so  as  to  form 
a  channel  having  an  available  depth  of  "2  feet  during  about  half  the 
year  from  the  mouth  of  the  river  in  the  Gulf  of  Mexico  to  Pem])er- 
tons  Ferry,  a  distance  of  77  miles.  The  project  was  practically  com- 
pleted Noveml>er  14,  1892. 

The  amount  (expended  to  June  30,  190*2,  was  $24,288.07. 

The  improvement  has  not  resulted  in  any  marked  benefit  to  com- 
merce, bec*ause  the  period  during  which  navigation  is  open  does  not 
correspond  with  the  season  when  it  is  necessary  to  move  the  horticul- 
tural products  of  the  region. 

The  maximum  draft  that  can  be  carried  to  the  head  of  navigation  in 
the  river  is  2  fecit. 

IjSLTRe  deposits  of  phosphate  have  been  discovered  along  the  river 
since  Sie  original  project  for  improvement  was  inaugurated. 

Under  plans  that  received  the  approval  of  the  Se(?retary  of  War 
April  21,  1894,  and  subject  to  inspection  by  the  district  engineer  offi- 
cer, the  Dunnellon  Phosphate  Company  is  engaged  in  deepening  a  chan- 
nel from  the  mouth  of  the  river  to  the  Gulf  of  Mexico,  in  order  that 
the  products  of  the  mines  may  be  lightered  to  vessels  in  the  outer 
anchorage. 

No  work  was  done  by  the  United  States  during  the  year  ending  June 
30,  1902,  except  to  make  a  survey  of  the  channels  dredged  by  the 
Dunnellon  Phosphate  Company.  This  survey  was  made  in  Octo])er  and 
November,  1901,  and  showed  that  a  channel  about  11,780  feet  long  had 
been  excavated  to  a  width  of  100  feet  and  an  average  depth  of  about  8 
feet,  but  that  the  depth  was  not  uniform.  The  worst  place  in  this  chan- 
nel had  a  practicable  depth  of  6.9  feet  at  mean  low  water. 

The  mean  range  of  tide  is  about  2  feet. 

The  commerce  affected  by  the  improvement  of  this  river  consists  of 
the  agricultural  and  lunilier  interests,  and  especially  the  phosphate 
industry. 

CONSOLIDATED   APPROPRIATION. 

July  1,  1901,  balance  unexpended $974. 14 

Amount  appropriated  by  nver  and  harbor  act  approved  June  18, 1902 ...     35, 000. 00 

35,974.14 
June  30,  1902,  amount  expended  during  fiscal  year «562. 81 

July  1,  1902,  balance  unexpendeil 35,411.33 

SPECIAL   FOR   WITHLACOOCHEE   RIVEI{. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $15, 000. 00 
July  1,  1902,  balance  unexiHJiided 15,000.00 

(See  Appendix  Q  6.) 

7.  H^nirhvifu/  sunken  vessels  or  craft  (ibstructinq  or  end/ingering  navi- 
gation,— The  boiler  of  the  abandoned  steamer  /lissirnniee  was  removed 
from  the  channel  of  Hillsboro  Bay,  near  Tampa,  on  October  16,  3901, 
under  contract,  at  a  cost  of  ^100. 

(See  Appendix  Q  7.) 

0  Includes  $250  for  expenses  Office  Chief  of  En^neers. 
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EXAMINATION    AND    SURVEY    MADE    IN    COMPLIANCE    WITH    RIVER    AND 

HARBOR  ACT  APPROVED   MARCH   3,  181*9. 

Reports  dated  Aujjust  2S,  181»t),  hy  Capt.  Henry  Jen-ey,  Corps  of 
Engineers,  and  December  14,  llH)l,  by  Capt.  Herbert  Deakyne,  Corps 
of  Enpneers,  on  a  preliminary  examination  and  survey,  respectively, 
of  JC/ssiNunef  Rfvcr^  FUt^rlda^  oud  coiiiiectlvg  lahen  ainl  caiuuH  fitiwing 
into  lAih'  Okec1mint\  thence,  ihnrn  the  Caloomhatclwe  Hiver  to  tJie  Guff 
of  Mej'ico^  vnth  a  view  to  inijtrovlni/  the  uarlgatlon  of  the  channels 
therein^  were  submitted  through  the  division  engineer.  The  plan  of 
improvement  presented  by  Captain  Deakyne  in  his  report  is  estimated 
to  cost  ^24,220.1»o.  Tlie  reports  were  tnmsmitted  to  Congress  and 
printed  in  House  Doe.  No.  170,  Fifty -seventh  Congress,  first  session. 
(See  also  Appendix  Q  8.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WFiiTERN  GEORGIA 
AND  FLORIDA  AND  IN  EASTERN  ALABAMA. 

This  distriet  was  in  the  charge  of  Capt.  W.  V.  Judson,  Corps  of 
Engineers,  to  November  4,  1901,  and  of  Lieut.  Robert  R.  Raymond, 
Corps  of  Engineei*s,  since  that  date.  Division  Engineer,  Col.  l?^eter  C. 
Hains,  Corps  of  Engineers,  to  July  2-1,  1901,  and  Lieut.  Col.  H.  M, 
Adams,  Corps  of  Engineers,  since  that  date. 

1.  Currahdlehir  and  harh(n\  Florida, — The  town  of  Carrabello  is 
situated  about  20  miles  east  of  Apalachicola,  on  Carralwlle  River,  which 
empties  into  St.  George  Sound.  The  river  forms  the  inner  harbor, 
and  the  channel  along  the  water  front  varies  from  0  to  15  feet  in 
depth,  with  a  width  of  about  100  feet. 

A  bar  G,0(K)  feet  wide  betw(*en  10-foot  contours  interposes  between 
the  inner  harbor  above  mentioned  and  Dog  Island  anchomge,  a  pro- 
tected portion  of  St.  George  Sound,  showing  4-fathom  depth  over  a 
considcnible  area. 

Vessels  enter  Dog  Island  anchorage  from  the  Gulf  of  Mexico  via 
East  Pass,  which  has  limiting  low-water  depths  of  about  17  feet. 

The  river  and  harbor  act  of  fFune  H,  1890,  adopted  a  projexjt  for  im- 
provement, and  appropiated  $10,000  to  be  usea  in  making  a  10-foot 
channel  b\^  dredging  from  the  mouth  of  Carrabelle  River  to  the  chan- 
nel in  the  bay  (St.  George  Sound). 

No  estimate  of  the  cost  of  this  improvement  had  then  been  sub- 
mitted. 

The  river  and  harl)or  act  of  Manrh  8, 1899,  provided  for  examination 
of  East  Pass.  Report  upon  the  same,  with  plan  and  estimates  for 
improvement,  is  published  on  page  2152  et  seq..  Annual  Report  of 
the  Chief  of  Engineers  for  1900.  This  proposed  project  involves 
securing  a  channel  across  the  se4i  bar,  20^  feet  deep  and  150  feet  wide, 
at  a  cost  of  5^18,950,  and  closing  an  opening  in  Dog  Island  at  a  cost  of 
$8,5(.MJ. 

The  emergency  river  and  harbor  act  of  June  6,  1900,  provided  for 
an  examination  and  survey  of  Carrabelle  Harbor.  Report  upon  same 
is  published  in  Annual  Report  of  the  Chief  of  Engineers  for  1901, 
page  1800  et  seq. 

This  proix)sea  project  involves  securing  a  channel  10  feet  deep  and 
100  feet  wide  from  Dog  Island  anchorage  (St.  George  Sound)  to  the 
city  of  Carrabelle,  at  a  cost  of  $47,300.     This  estimate  is  the  only  one 
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made  from  an  actual  survey,  and  the  project  is  practically  identical 
with  the  project  already  adopted  by  Congress. 

The  amount  expended  up  to  the  close  of  the  liscal  year  ending  •lune 
30,  1902,  was  ^21,704.08,  and  the  work  has  been  confined  to  dredging 
upon  the  bar  at  the  river  mouth. 

No  work  was  carried  on  during  the  past  fiscal  year. 

The  maximum  draft  that  could  be  carried  through  the  channeh  at 
mean  low  water,  on  June  30,  1901,  was  0  feet,  although  only  one  lump 
showed  so  shoal  a  depth,  there  Iwing  generally  from  7  to  8  feet  in  the 
dredged  channel.  No  shoaling  in  this  channel  has  been  reported  since 
that  date. 

The  commerce  of  the  port  of  Carmbelle,  Fla.,  consists  principally 
of  timber,  naval  stores,  dressed  and  kiln-dried  lumber,  shmgles,  and 
miscellaneous  articles.  The  value  of  exports,  foreign  and  oomestic, 
of  lumber  and  naval  stores  during  the  fiscal  3^ear  has  been  returned  at 
$499,780.12. 

July  1,  1901,  balance  unexpended ^tM .  :V> 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .    20, 000. 00 

20,091.35 
June  30,  1902,  amount  exi)ended  <luring  fiscal  year 91 .  35 

July  1,  1902,  balance  unexpendwl 20,000.00 

(See  Appendix  R  1.) 

2.  Apalachicola  Bay^  Florida. — The  town  of  Apalachicola  lies  at 
the  mouth  of  the  river  of  that  name,  the  deep  water  of  which  forms 
its*  inner  harbor.  Between  the  inner  harbor  and  a  considerable 
3-fathom  anchorage  area  in  Apalachicola  liiy  interposes  a  bar  at  the 
river  mouth,  the  average  width  of  which  was  originally  7,0()(>  feet 
between  8-foot  contours  and  the  mininuim  depth  3.5  feet. 

Across  this  bar  the  lumber  exported  is  lightered  either  to  the 
3-fathom  anchorage  area  in  Apalachicola  liay  or  through  Bulkhead 
Shoals  to  the  anchorage  of  Carrabelle,  the  latter  some  20  miles  distant. 
The  3-fathom  anchomge  area  is  entered  via  West  Pass,  where  origi- 
nally the  depth  was  about  13  feet.  The  original  depth  over  Bulkhead 
Shoals  was  less  than  4  feet. 

The  existing  project,  except  for  Bulkhead  Shoals,  approved  ])v  act 
of  March  3,  1899,  provides  for  a  channel  18  feet  deep  at  mean  low 
water  through  the  West  Pass,  along  the  noilhern  shore  of  St.  George 
Island,  and  across  the  bav  to  the  water  front  of  Apalachicola,  esti- 
mated to  cost  $350,000,  and  J^20,000  or  *30,(X)0  annually  for  mainte- 
nance of  completed  work. 

The  project  for  improvement  of  Bulkhead  Shoals  was  adopted  in 
1891,  and  involved  the  dredging  of  a  channel  100  feet  wide  and  9  feet 
deep. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1902,  including  the  cost  of  channel  dug 
through  Bulkhead  Shoals,  was  $17-1,000. 

Nothing  has  been  done  during  the  past  fiscal  year. 

The  clmnnel  through  the  Bulkhead  Shoals  remains  practically  as 
when  dredged  in  1892,  with  a  mininmm  low-water  depth  of  about  8 
feet 

The  channel  over  the  bar  at  the  river  mouth  has  been  gradually 
shoaling  since  the  last  dredging  was  done  in  1897,  and  is  now  very 
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troublesome  and  expensive  to  the  lighterage  business  crossing  it.  The 
maximum  depth  that  can  be  carried  across  it  at  mean  low  water  is  but 
5  feet. 

The  channel  across  the  sea  bar  at  West  Pass,  which  was  dredged  to  17 
feet  in  1900,  shows  now  a  maximum  available  low-water  depth  of  about 
15  feet.  The  general  depths  are  much  greater  than  this;  in  fact,  the 
channel  has  remained  practically  as  dredged,  except  at  the  extreme 
outer  end  of  the  channel,  where  a  lump  has  formed  with  the  minimum 
depth  stilted.  Due  to  the  formation  of  this  lump,  many  vessels  loaded 
Apalachicola  lumber  at  the  anchorage  near  Carrabelle,  although  some 
use  was  made  of  West  Pass. 

The  commerce  of  this  port  is  in  timber,  cotton,  naval  stores,  staves, 
a  large  quantity  of  dressed  and  kiln-dried  lumber,  shingleB,  laths,  and 
miscellaneous  freight. 

July  1,  1901,  balance  unexpended $130.32 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  190^  . .    40, 000. 00 

40, 130. 32 
June  30,  1902,  amount  expended  during  fiscal  year 130.32 

July  1,  1902,  balance  unexpended 40,000.00 

(See  Appendix  R  2.) 

3,  Apalacliwola  Rivef\  tlie  Out-off^  and  Lower  ChipoLa  River^ 
tlovlaa. — ^The  Apalachicola  River  from  the  junction  of  the  Chatta- 
hoochee and  Flint  rivers  to  the  Gulf  of  Mexico  (Apalachicola  ]&iy) 
has  a  length  of  about  137  miles,  and  a  low- water  slope  of  about  3 
inches  to  the  mile,  as  indicated  by  the  best  data  at  hand.  The  wiath 
varies  from  150  to  3(X)  yards,  and  the  available  depth  was  originally  6 
feet  at  low  water,  except  where  obstructed  by  snags  and  sunken  logs. 

The  Confederate  authorities  obstructed  the  channel  at  a  point  about 
47  miles  above  the  mouth,  causing  the  river  to  break  through  by  a 
channel  known  as  Moccasin  Slourfi,  into  the  river  Styx,  the  latter  a 
tributary  entering  the  Apalachicola  a  few  miles  below  the  Confederate 
obstructions.  Moccasin  Slough  was  very  narrow  and  tortuous  and 
much  obstructed  by  rafts  of  logs,  etc.  The  old  channel  has  gradually 
filled  up. 

About  55  miles  above  the  mouth  steamboats  may  leave  the  river, 
reentering  it  about  17  miles  farther  down,  after  passing  through  tiie 
Cut-off,  Cower  Chipola  River,  and  Lee  Slough,  thus  making  several 
important  landings. 

The  original  proiect,  approved  by  the  act  of  June  3,  1874,  contem- 

Elated  securing  a  cliannel  100  feet  wide  and  6  feet  deep  at  low  water 
y  the  removal  of  snags  and  overhanging  trees,  and  widening  and 
straightening  Moccasin  Slough  and  the  Elbows,  at  an  estimatea  cost 
of  $80,333. 

Act  of  September  19,  1890,  approved  of  an  addition  to  the  project 
involving  the  clearing  of  a  channel  60  feet  wide  and  5  feet  deep 
through  the  Cut-oflf,  L^e  Slough,  and  the  Chipola  River,  at  a  cost  of 
$7,500. 

The  amount  expended  on  work  under  this  proiect  to  the  close  of  the 
fiscal  year  ending  June  30,  1902,  was  $64,000.  This  expenditure  has 
improved  Moccasin  Slough  sufficienth'^  for  present  purposes  and  main- 
tained the  river  reasonaWy  free  from  snags,  et<;. 

No  work  has  been  done  during  the  past  fiiscal  year. 
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The  comniereo  of  this  river  is  so  ('om])inccl  with  that  of  tlio  Chat- 
tahoochee and  Flint  rivers  that  a  separation  is  impossible.  The  com- 
merce of  all  these  streams  amounted  to  about  $2,(MX),(M)0  in  189S,  about 
$4,000,000  in  1899,  about  $4,777,000  in  1900,  about  *11,000,0(K)  in 
1901,  and  about  $11,500,000  in  1902. 

Amount  appropriated  bv  river  and  harbor  act  approved  June  18,  1902  . .    $6,  (HX).  00 
July  1,  1902,  balance  unexpended 6,000.00 

(See  Appendix  R  8.) 

i.  Upper  Chimlu  River^  Florida^  from  Marianna  to  its  mouth. — 
The  river  from  IVIarianna  to  the  head  of  the  Dead  Lakes  has  a  |ifeneral 
low-water  depth  of  5  feet  and  width  varying  from  (JO  to  200  feet.  It 
is  greatly  obstructed  by  rock  shoals,  snags,  and  overhanging  trees. 
Three  bridges  form  obstructions,  their  headwaj's  above  low  water 
being  17,  16,  and  15  feet,  respectively. 

At  one  shoal  ("Look  and  Tremble'')  there  is  a  fall  of  5  feet  in  40 
over  rock  bottom.  This  shoal  is  about  20  miles  above  the  Dead  Lakes. 
Between  this  shoal  and  the  Dead  Lakes  there  is  at  Sister  Islands  a 
mud  bar,  over  which  but  2  feet  can  be  carried  at  low  water. 

No  funds  were  available  for  the  improvement  of  this  stream  until 
an  appropriation  of  $5,000  was  made  by  the  act  of  March  3,  1899,  to 
be  expended  in  accordance  with  project  submitted.  The  project  con- 
tempmtes  clearing  out  a  low-water  channel  3  feet  deep  and  60  feet  wide 
from  Marianna  to  the  foot  of  the  Dead  Lakes,  estimate  to  cost  §4:1,0()(J, 
exclusive  of  necessaiy  plant,  which  would  comprise  a  snag  boat,  drill- 
ing barge,  and  dump  scow.  (See  Annual  Keport  of  the  Chief  of 
Engineers  for  1889,  p.  1417.) 

The  amount  expended  to  June  30,  1902,  was  $5,000,  which  resulted 
in  the  removal  of  snags,  logs,  etc.,  from  Marianna  to  Sister  Lslands. 

Nothing  has  been  done  during  the  past  fiscal  year.  The  river  is  still 
obstructed  by  shoals  at  Sister  Islands,  Look  and  Tremble,  and  at 
numerous  points  above,  as  well  as  by  the  bridges  mentioned.  The 
channel  below  Sister  Islands  is  much  obstructed  by  snags  and  logs,  and 
this  same  condition  obtains  through  thie  Dead  Lakes,  which  must  be 
traversed  by  boats  for  20  miles  on  their  way  to  the  Apalachicola  River 
via  the  Cut-Off  and  Lower  Chipola  River  and  Lee  Slough. 

The  commerce  of  this  stream  consists  principally  of  naval  stores, 
round  and  square  timber,  lumber,  and  other  miscellaneous  freights, 
the  estimated  value  of  which  was  on  June  30,  1902,  $400,000. 

Large  quantities  of  pine  and  cypress  timber  are  rafted  down  this 
stream,  the  value  of  which  is  not  known. 

Amount  appropriated  by  river  and  liarbor  act  approved  June  13, 1902. . .    $2, 000. 00 
July  1,1902,  balance  unexpended 2,000.00 

(See  Appendix  R  4.) 

5.  Flint  River ^  Georgia, — At  low  water  this  river  was  navigable  for 
boats  drawing  3  feet  from  its  mouth  to  Bainbridge,  a  distance  of  30 
miles,  but  the  channel  was  narrow,  crooked,  and  greatly  obstructed  by 
logs,  snags,  and  overhanging  trees.  Above  Bainbridge  the  channel 
was  so  obstructed  by  rock  shoals,  loose  rock,  and  bowlders  that  there 
was  no  navigation  except  on  a  rise  of  5  feet,  when  steamboats  could 
run  to  Albany,  105  miles  above  the  mouth.  Above  Albany  to  Monte- 
zuma, the  latter  point  182  miles  above  the  mouth,  the  channel  was  so 
obstructed  by  sand  and  rock  shoals,  bowlders,  snags,  logs,  and  over- 
hanging trees  that  the  river  was  not  navigable  at  a  low-water  stage. 
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The  original  project  culled  for  a  channel  100  feet  wide  and  3  feet 
deep  at  extreme  low  water  from  the  mouth  of  the  river  to  Albany, 
Ga.,  at  an  estimated  cost  of  $184,S62. 

This  project  was  amended  in  ls7o  to  give  a  channel  for  light-draft 
steamers  at  modenite  stages  of  water  from  Albany  to  Montezuma  by 
the  removal  of  logs,  snags,  and  overhanging  trees,  cutting  through 
rock  reefs,  and  deepening  sand  bars  by  conti*action  works,  at  a  cost  of 
*15,0()0. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  endinj^  June 
30,  UM)2,  was  J?210,851).4t^  As  the  result  of  work  done  the  nver  is 
now  navigable  throughout  the  3'ear  from  Albany  down  to  Newton, 
33i  miles,  and  from  Bainbridge  to  the  mouth,  36  miles,  there  being  a 
good  channel,  with  3  feet  available  at  low  water,  throughout  these 
sections. 

lietween  Bainbridge  and  Newton,  35i  miles,  boats  do  not  attempt 
to  run  through  except  at  a  5-foot  stage,  as  the  channel  is  still  much 
obstructed  by  logs,  snags,  bowlders,  and  rock  reefs.  Considerable 
work  has  l)een  done  between  these  points,  however,  and  the  same  will 
be  available  when  the  improvement  of  this  section  has  been  com- 
pleted. 

Between  Albany  and  Montezama,  77  miles,  no  navigation  is  attempted, 
as  the  river  is  nmch  obstructed  in  a  manner  similar  to  the  section  last 
mentioned.  This  portion  of  the  river  has  been  repeatedly  cleared  of 
snags,  etc.,  in  ac^iordance  with  the  project,  and  it  is  recommended  that 
for  the  present  no  further  work  be  done  thereon. 

No  work  was  done  on  this  improvement  during  the  past  fiscal  year. 

The  commerce  of  the  lower  part  of  this  stream  is  so  combined  with 
that  of  the  Chattahoochee  and  Apalachicola  rivers  that  it  is  impossible 
to  give  a  statement  in  regard  to  it.  The  conmierce  of  that  part  below 
Albany,  down  as  far  as  the  improvement  has  been  carried,  is  estimated 
to  >)e  17,312  tons,  valued  at  $805,000,  for  the  past  fiscal  year. 

July  1 ,  1901 ,  Imlance  unex|)ende<l $670. 66 

Amount  appropriated  by  nver  and  liarbor  act  approvetl  June  13,  1902..    25,000.00 

25, 570. 66 
June  ;H0,  1  i>02,  amount  exi>endeil  during  liwal  year 430. 15 

July  1,  1902,  Imlanc^eunex landed 25,140.51 

July  1,  1902,  out«tauding  liabilities 5. 94 

July  1,  1902,  Imlance  available 25,134.57 

(See  Appendix  K  5.) 

6,  Chattahoodie*'  Iiivin\  Georrjln  and  Alaf)ama^  helow  Colu7nbv». — 
Columbus,  Ga.,  lies  223  miles  a])ove  the  junction  of  this  river  with  the 
Flint,  and  860  mil(\s  above  the  mouth  of  the  Apalachicola  River,  which 
is  formed  by  the  confluenceof  the  Chattahoochee  and  the  Flint.  Colum- 
bus is  at  the  head  of  navi^tiou,  and  boat^  have  always  ascended  to 
this  point,  but  navitration  was  originally  difficult  and  dangerous  by 
day  and  imjx^ssible  by  night,  owing  to  tHe  large  accumulation  of  logs, 
snags,  and  overhanging  trees,  and  sand,rock,  and  marl  shoals  obstruct* 
ing  the  channel. 

The  project  for  improvement,  adopted  in  1873,  provided  for  a  low- 
water  cnannel  100  feet  wide  and  4  feet  deep  from  Columbus,  Ga,,  to 
Chattahoochee,  Fla.,  at  the  junction  of  the  Flint,  which  was  to  be 
obtained  by  the  removal  of  logs,  snags,  and  overhanging  trees,  cutting 
through  the  rock  and  marl  shoals,  and  scouring  out  sand  bars  by  works 
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of  contraction  and  shore  protection.  Thci  estimated  cost  of  this  work 
from  Chattahoochee,  Fla.,  to  Eufauhi,  Ahi.,  131)  miles,  was  $145,247. 
No  estimate  of  cost  for  that  pait  between  Eufaula,  Ahi.,  and  Colum- 
bus, Ga.,  was  made. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  liK»2,  was  *352,53t).83. 

The  river  was  in  a  fair  condition  at  thiit  date,  with  an  availal)!*^  low- 
water  depth  of  3i  feet  below  Eufaula,  Ala.,  but  between  Eufaula  and 
Columbus  there  were  a  number  of  bars  and  isolated  olistructions  which 
caused  trouble,  particularly  at  extreme  low  stages  of  the  river.  Navi- 
gation above  Eufaula  was  then  virtually  suspended. 

During  the  past  fiscal  year  snags  were  removed  from  the  river 
throughout  its  length,  and  work  of  jetty  repairs  and  extension  and 
marl  excavation  was  tarried  on  at  a  few  of  the  worst  places. 

The  river  is  constiinth"  receiving  an  influx  of  snags  from  caving 
banks.  These  must  be  removed  annually.  A  hirge  number  of  sand 
bars  and  shoals  still  need  improvement  between  Columbus,  Ga.,  and 
Eufaula,  Ala.,  and  the  wing  dams  and  training  w^alls  built  in  the  past 
require  repairs  and  maintenance. 

The  minimum  dnift  that  can  be  carried  over  the  shoalest  part  of  the 
river  under  improvement  is  scant  3  feet. 

The  commerce  of  this  stream  is  so  combined  with  that  of  the  Flint 
and  Apalachicola  rivers  that  a  sepamtion  is  impossible.  It  is  stated 
under  the  report  of  the  Flint  Kiver  as  l>eing  120,738  tons,  valued  at 
f  11,600,000,  in  1902,  as  against  U8,Tr)5  tons,  valued  at*ll,14«,125,  in 
1901. 

July  1,  1901,  balance  unexpeiKUnl,  j^enoral  iiuprovoinont $18, 210. 85 

July  1,  1901,  balance  unexpended  Iwtwet^ii  Wi»st  Point  and 

ftanklin 280.78 

$18,491.63 

Amount  appropriated  by  river  and  harli<>r  ait  approve<l  June  13,  1902  ..  100, 000. 00 

118,491.03 
June  30,  1902,  amount  exi>endwl  during  fis<*al  year 15,  747.  fi8 

July  1, 1902, balance  unexi)en<kHl 102,743.95 

July  1,1902, outstanding  habilitieH 470.90 

July  1,1902,  balance  availal)le 102,273.05 

(See  Appendix  R  <>.) 

7.  Choctawhatchee  Iitvei\  Fh/rida  and  Alahtmui, — The  Choctaw- 
hatchee  River  is  1G2  miles  long,  from  Newton,  Ala.,  to  its  mouth  in 
Choctawhatchee  Bay,  an  arm  of  the  Gulf  of  Mexico.  Ilollis  Bridge 
is  7  miles,  Pate  Landing  12  miles,  Geneva  37  miles,  and  Caryville  62 
miles  below  Newton. 

Originally  the  channel  was  nmch  ol)structed  by  snags,  logs,  sand, 
and  gravel  bars. 

The  project  for  the  improvement,  fis  amended  in  1890,  contemplates 
the  creation  of  a  low-water  navigable  channel  throughout,  by  remov- 
ing logs,  snags,  and  overhanging  trees,  by  exca-vating  rock  and  marl 
shoals,  and  by  contraction  works  and  shore  protection. 

The  amount  expended  on  this  river  under  the  existing  project  up  to 
close  of  the  fiscal  year  ending  June  30,  1902,  was  ^140,776. 77. 

The  work  dorie  has  secured  a  fairly  navigable  channel  from  Geneva 
to  Caryville  with  a  low-wat^r  depth  of  3i  feet.  Between  Pate  Land- 
ing, on   the  upper  portion  of    the    river,   and   Geneva  a    partially 
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improved  channel  exists,  which  wa«  oocttsionally  used  by  steamboats. 
but  since  the  building  of  the  railroads,  one  each  touching  Newton  and 
Geneva  and  one  crossing  the  river  between,  no  steamboats  have  made 
use  of  this  part  of  the  river. 

Below  Caryville  there  is  no  steamboat  navigation  at  present,  but 
large  (juantities  of  saw  logs  and  hewn  timber  are  floated  down.  Below 
Caryville  the  work  of  first  importance  is  the  deepening  of  the  bar  at 
the  mouth  of  the  river  (Cypress  Top)  to  5  feet  to  enable  tugs  to  handle 
the  timber  floated  down. 

During  the  fiscal  year  ending  June  30, 1902,  no  work  was  done. 

On  December  10,  VM)0,  the  snag  boat  C/iot^faw/iafcheeweLa  snagged  and 
sunk  near  Pate  Landing.  A  new  hull  for  this  boat  has  been  completed 
and  is  now  awaiting  installation  of  boiler  and  machinery. 

The  commerce  of  this  stream  is  mainly  saw  logs,  timber,  and  lumber, 
th(»  value  of  which  for  the  fiscal  year  ending  June  30, 1902,  is  estimated 
to  be  about  $100,000. 

July  1 ,  1901 ,  bulanoe  unexpended $1, 786. 87 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902..     16,000. 00 

17, 786. 87 
June  30,  1902,  amount  expended  during  iiscal  year 1, 563. 64 

July  1,  UK)2,  balance  unexpen<led 16,223.23 

July  1,  1902,  outHtanding  liabilities 49. 50 

July  1,  1902,  balance  available 16,173.73 

(See  Appendix  R  7.) 

S.  La  Graiuje  Bay  ok,,  Florida,,  indudlmj  Holmes  River  ^  Florida^ 
from  IWnon  to  lU  month, — Holmes  River  empties  into  the  Choctaw- 
hatchee  River  about  40  miles  above  the  mouth  of  the  latter.  It  Ls  a 
wide  and  deep  stream  to  the  town  of  Vernon,  25  miles  above  its  mouth, 
but  was  originally  greatly  obstructed  by  sunken  logs,  fallen  timber, 
and  overhanging  trees,  and  w^as  only  available  for  navigatiT)n  by  small 
sailing  craft  and  barges,  which  occasionally  made  trips  up  to  vemon. 

The  present  project  for  the  improvement  of  the  stream  provides  for 
making  a  navigable  channel  by  removing  logs  and  snags  from  the  chan- 
nel and  ov(n-hanging  trees  from  its  banks,  from  its  mouth  up  to  the 
town  of  Vernon. 

The  total  amount  expended  on  this  improvement  up  to  the  close  of 
the  fiscal  year  ending  June  30,  11*02,  was  *7, 929. 80,  of  which  $6,769 
was  ujwn  Holmes  River  and  51^2,160.80  uix)n  La  Grange  Bayou,  and 
resulted  in  clearing  the  channel  of  all  obstructions  that  were  then 
found,  making  the  channel  sulticiently  available  for  the  small  crait 
that  used  the  stream. 

Nothing  wa,s  done  during  the  past  fiscal  year. 

The  commerce  of  the  stream  consists  of  cotton,  tui-pentine,  rosin, 
molasses,  honey,  and  miscellaneous  articles,  which  are  carried  by  water 
to  Pensacola  to  market. 

July  1 ,  liK)l ,  balance  unexi)ende(l $2, 220. 20 

June  30,  1902,  amount  expended  during  fiscal  year 150. 00 

July  1 ,  1902,  l)alance  unexjiended 2, 070. 20 

(See  Appendix  R  8.) 

9,  Ifarhor  at  Pt-nsacolu^  Fla. — The  available  depth  across  the  inner 
bar  at  the  entrance  to  this  harbor  in  1879,  previous  to  any  work 
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of  improvement,  was  1\K6  feet,  the  width  of  the  channel  bcin|if  con- 
tractea  b\^  the  growth  of  the  Middle  Ground  Shoal  to  the  southward. 
The  harbor  entrance  and  channel  way  was  also  obstructed  hy  wrecks, 
and  the  western  shore  line  in  the  vicinity  of  Fort  ilcRee  was  cutting 
away  rapidly,  and  almost  the  whole  of  the  old  Fort  McRee  has  been 
washed  awav. 

The  project  of  1877  considered  only  the  removal  of  the  wrecks;  that 
of  1878  called  for  the  removal  of  these  wrecks  and  for  making  a  sur- 
vey to  determine  further  reconnnendations  for  improvement.  The 
project  of  1881  provided  for  dredging  a  channel  300  feet  wide  and  24 
feet  deep  at  mean  low  w^ater  for  the  temporary  relief  of  navigation, 
and  also  for  protecting  the  shore  line  near  Fort  McKee  with  a  view  to 
preventing  further  injurious  changes.  Dredging  under  this  project 
was  carried  on  at  various  times  between  1881  and  181)3,  and  at  the 
close  of  the  dredging  operations  in  August,  1893,  the  available  channel 
was  225  feet  wide,  and  with  a  (h^pth  of  24  feet  at  mean  low  water. 
Two  groins,  one  3r»0  feet  and  the  other  220  feet  long,  were  completed 
in  1890,  and  still  serve  th(^  purpose  of  holding  the  shore  line. 

In  1891  a  special  Board  of  hngine<'rs  ])res(»nted  a  project  for  open- 
ing a  new  channel  across  the  Caucus  Shoal,  following  the  direction  of 
the  ebb  current,  by  means  of  two  jetties,  assistea  by  dredging  if 
necessary.  In  1895,  upon  the  report  of  a  special  Board  of  Engineers, 
no  change  was  made  in  the  project  of  189 L,  but  it  was  recommended 
that  dredging  i)e  tried,  using  one  of  the  hydraulic  dredges  belonging 
to  the  United  States,  to  open  up  a  channel  2«)  feet  deep  at  mean  low 
water,  and  as  wide  as  pmctica])le  on  the  line  of  deepest  water  across 
the  Caucus  Shoal  and  approximately  on  the  line  of  the  axis  of  the 
jettied  channel  proposed  bv  the  Board  of  Encrineers  in  1891.  In 
December,  1895,  this  channel  was  opened  ])y  the  United  States  dredge 
Gedney  to  a  width  of  120  feet  and  depth  of  24  feet  at  mean  low  water. 
The  channel  across  Caucus  Shoal,  now  known  as  Caucus  ( -hannel,  has 
a  length  of  about  10,ooO  feet. 

In  1896  the  same  Board  that  recommended  the  lirst  amendment  to 
the  project  of  1891  submitted  a  second  amendment  to  expend  all  funds 
available  in  continuing  the  work  of  dredging  across  the  Caucus  Shoal, 
and  if  funds  sufficient  were  made  available  by  Congress  to  build  a 
dredge  and  open  the  channel  across  the  Caucus  Shoal  to  a  width  of  at 
least  300  feet  and  a  30-foot  depth  at  mean  low  water,  with  such  side 
slopes  as  the  material  would  assume.  Until  a  channel  ])e  opened  Ijy 
dredging  across  the  Caucus  Shoal,  as  a])Ove  proposed,  the  Board  recom- 
mended that  the  construction  of  the  jetties  for  its  maintenance  be  not 
considered. 

The  river  and  harbor  act  of  March  3,  1899,  extended  this  project  to 
"securing  a  channel  depth  of  3(>feet  at  mean  low  water  from  the  Gulf 
of  Mexico  to  the  dock  line  at  the  east  end  of  the  city  of  Pensacola." 

The  amount  expended  up  to  the  close  of  the  liseal  vear  ending  June 
30,  1902,  wa,s  $721,338.21.  The  work'done  resulted  In  the  removal  of 
the  wrecks  ol)structing  the  channel;  the  construction  of  two  groins 
near  old  Fort  McKee,  which  have  served  the  purpose  of  retaining  the 
shore  line  and  are  now  in  good  condition;  in  dredging  a  large  amount 
of  material  from  the  inner  bar,  and  in  opening  up  an  entirely  new 
30-foot  channel  across  the  Caucus  Shoal. 

With  a  balance  of  fu!ids  left  from  the  appropriation  of  March  3, 
1899,  and  an  allotment  of  $5,0(M}  from  the  emergency  act  of  June  6, 
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1900,  184,753.8  cubic  yards  of  material  was  removed  during  the  fiscal 
year  ending  June  30, 1902,  by  the  U.  S.  dredge  ComHtock^  loaned  from 
the  Galveston  district.  This  work  restored  the  30-foot  depth  for  a 
width  of  100  feet  throughout  the  center  of  the  channel,  andfor  a  width 
of  200  feet  a  depth  of  28  feet  was  obtained,  and  this  draft  could  be  car- 
ried throughout  the  channel  at  mean  low  water  on  June  30,  1902. 

In  view  of  the  large  amount  of  dredging  ret|uired  in  Ponsacola  Har- 
bor for  securing  and  maintiiining  the  requisite  channel  depths,  it  is 
considered  very  desirable  that  a  (Tovernment  dredging  plant  should  l>e 
secured.  This  will  bo  done  luider  the  appropriation  made  by  act  of 
June  13,  11^02. 

The  commerce  of  this  port  is  very  large.  For  the  fiscal  year  ending 
June  30,  1899,  the  foreign  and  coastwise  exports  were  reported  as 
$14,936,084;  in  IIKM),  as  ^14,828,580;  in  11M)1,  as  $14,710,649,  and  in 
1902,  a.s  $15,464,171. 

July  1,  1001,  Ijalance  unexpende<l $12, 572. 59 

Amounts  appropriated  by  river  and  harN>r  act  anprovcrl  June  18,  1902, 
$220,000,  and  allot^xl  from  iMner^rcncv  rivor  iind  iiarl)or  act  of  .luucG, 
1900,  $5,000 ." 225,000.00 

237, 572. 59 
June  30,  1902,  amount  expendtsl  <luring  fiscal  year 13, 910. 80 

Julv  1,  1902,  balanw  unexpended 223, 661. 79 

July  1 ,  HK)2,  outstanding  liabilities 2, 428. 96 

July  1,  HH)2,  balance  available 221,232.83 

(See  Appendix  R  9.) 

10.  EHL'(unlna  and  Conecuh  nvevM^  Flnnda  and  Alahmw. — ^These 
tw^o  names  apply  to  one  and  the  same  river,  which  flows  through  a 
heavily  timbered  country  in  southern  Alabama  and  western  Florida 
into  Lscambia  Bav,  an  arm  of  Pensacola  Bav.  Its  timber  forms  a 
large  part  of  all  that  is  exported  from  Pensacola.  Originally  the 
river  was  nmch  obstructed  bv  snags  and  by  marl  and  sand  bars,  and  a 
bar  at  the  mouth  serioush'  interfered  with  navigation. 

The  project  is  based  upon  reports  of  the  examinations  and  survej-s 
printea  in  the  Annual  Report  ot  the  (^hief  of  Engineers  for  1879,  pages 
843-852,  and  provides  for  the  improveuuuit  of  the  river  from  its  mouth 
to  Indian  Creek,  Alabama,  an  estimated  distance  of  i^93  miles,  by  the 
removal  of  snags,  logs,  and  overhantj^ing  trees;  by  excavating  rock 
shoals;  by  works  of  conti'action  and  shore  protection,  and  by  dredging 
a  channel  through  the  bar  at  the  mouth. 

The  amount  expended  to  June  80,  1^H)2,  was  Si^iKOoO,  and  has  kept 
the  river  fairly  free  from  snags,  besides  opening  and  reopening  the- 
bar  at  the  mouth  from  time  to  time. 

No  work  was  done  during  the  past  fiscal  yi^ar. 

The  commerce  of  this  stream  is  mainly  tim])er,  lumber,  and  saw  logs. 
It  is  reported  as  being  valued  at  about  tiO  per  cent  of  the  timber  export 
trade  of  Pensacola. 

July  1 ,  1901 ,  balan(;e  unexpondetl $59. 01 

Amount  appropriateii  by  river  and  harlK)r  act  approved  June  13,  1 W2. . .      5, 000. 00 

6,a=>9.0l 
June  *W),  ltK)2,  amount  exiK>n<led  <luriug  lis^cal  year 59. 01 

July  1,  11M)2,  l)alanee  unexpended 5.000.00 

(See  Appendix  R  10.) 
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11.  Alabamu  Hiver^  Alabama, — This  river,  from  Wetumka  (on  the 
Coosa  River  which,  11  miles  below,  joins  the  Tallapoosa  River  to  form 
the  Alabama  proper)  to  its  junction  with  the  Tombigbee,  forms  a  323- 
mile  link  in  a  waterway  815  miles  lonij,  from  Oostenaula  and  Coosa- 
wattee  rivers,  Georgia,  to  the  Gulf  of  Mexico. 

This  river  was  originally  so  obstructed  by  logs,  snags,  and  over- 
banging  trees,  and  shoals,  many  with  depths  of  but  2.5  feet,  that  navi- 
gation was  practicable  at  low  stages  only  by  day. 

The  project  as  amended  in  181)1  contemplates  a  low-water  channel  6 
feet  in  depth,  to  l)e  secured  by  means  or  the  removal  of  snags  and 
overhanging  trees,  contraction  works,  blasting,  dredging,  and  shore 
protection. 

The  estimate  submitted  in  1801  amounted  to  $386,251,  and  wa.s  based 
upon  an  assumption  that  $100,0(X)  should  be  provided  annually.  Ten 
thousand  dollars  annually  was  the  estimate  for  maintenance,  including 
snagging. 

The  amount  expended  to  June  30,  1902,  was  $392,713.03. 

The  maximum  draft  that  could  be  carried  through  the  channel  at 
low  water  June  30,  1902,  was  3  feet. 

The  commerce  of  this  stream  is  important,  consisting  principally  of 
cotton,  cotton  seed,  fertilizer,  gniin,  luuiber,  shingles,  naval  stores, 
staves,  and  a  large  quantity  of  miscellaneous  freightof  all  descriptions, 
estimated  for  the  past  tiscal  ycnv  as  114,087  tons,  valued  at  $8,000,000. 

July  1,  1901,  balance  unexpended |527, 482.  77 

Amount  appropriated  by  river  an<l  harl3<^r  act  appn)ved  June  13,  1902. .    20, 000. 00 

47, 482.  77 
June  30,  1902,  amount  expended  durinj^:  liscal  year 25, 195.  80 

July  1,  1902,  balance  unexi)ende<l 22, 28ti.  97 

July  1,  1902,  outstanding  liabilitieH 1, 017. 88 

July  1,  1902,  balance  available 21,269.09 

(See  Appendix  R  11.) 

IZ.  Cooifa,  Oostenaula^  and  Coomwattee  rivers^  Georgia  and  Ala- 
hainxi. — The  Coosa  is  formed  by  the  Oostenaula  and  Etowah  rivers, 
which  have  their  sources  in  northern  Georgia.  The  town  of  Rome, 
Ga.,  is  situated  at  their  junction.  The  Etowah  is  not  navigable. 
The  Oostenaula  is  formed  bv  the  junction  of  Coosa wattee  and  Conne- 
sauga  rivers,  60  miles  northwest  of  Rome.  The  Oostenaula  and  its 
tributary,  the  Coosawattee,  are  naviga])le  for  light-draft  boats  the  year 
round  from  Rome  to  Caiters  Landing,  a  distance  of  105  miles.  These 
rivers  have  been  improved  by  works  of  contraction  and  channel  exca- 
vation. The  river  and  harbor  act  of  June  13,  1902,  authorizes  the 
expenditure  of  $10,000  on  improvement  of  the  Oostenaula  and  Coosa- 
wattee rivers. 

The  Coosa  River  has  alwavs  been  navisifable  for  light-draft  boats 
from  Rome,  Ga.,  to  Greensport,  Ala.,  an  estimated  distance  of  162 
miles.  This  part  of  the  river  is  of  such  a  character  as  to  make  its 
improvement  by  works  of  contraction  and  channel  excavation  entirely 
practicable. 

From  Greensport,  Ala.,  to  Wetumka,  Ala.,  a  distance  of  142  miles, 
the  improvement  requires  the  building  of  locks  and  dams  in  conjunc- 
tion with  works  of  contraction  and  channel  excavation. 

(a)  Coosa  River  hetwefn  Roine^  Ga.^  and  East  Tennessee^  Virginia 
a/nd  fieorgia  Railroadhridge^and  Oostenaxda  and  Coosawattt'c  rivers. — 
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The  present  project  for  Coosa  River  provides  for  the  removal  of  the 
lesser  rock  shoals,  and  sand  and  gravel  bars  by  excavation  and  bv  works 
of  contraction,  and  for  the  construction  of  eight  locks  and  dams  to 
overcome  the  more  serious  obstructions.  This  project  was  based  upon 
recommendations  contained  in  the  reports  of  the  various  examinations 
and  surveys  printed  in  the  Annual  Reports  of  the  Chief  of  Engineers 
for  1871,  1872,  1875,  1878,  1881,  and  18D0. 

Locks  1,  2,  and  3,  Coosa  River,  conmienced  prior  to  1890,  have  been 
long  since  completed.  Thev  are  situated,  respectivelv,  0.68  mile,  8.86 
miles,  and  5.24  miles  below  Greensport,  Ala.,  andf  have  available 
lengths  of  175  feet  and  widths  of  40  feet. 

The  modification  of  the  project  for  Coosa  River,  as  the  result  of  the 
survey  of  1889  (reported  upon  in  1890),  contemplates  locks  below  No. 

3,  52  feet  by  280  feet  in  the  clear,  with  6  feet  on  the  miter  sills,  and 
intermediate  channel  improvement  to  a  depth  of  4  feet. 

Lock  No.  4  (on  the  Coosa,  25.89  miles  below  Greensport),  of  the 
larger  dimensions  above  mentioned,  together  with  its  appurtenances, 
has  been  under  construction,  with  desultory  appropriation,  since  1886. 
It  is  still  incomplete. 

To  June  80, 1902,  there  has  been  expended  on  the  Coosa  $983,923.14, 
accomplishing  th(^.  lock  construction  above  mentioned,  building  the 
four  dams,  and  effecting  channel  improvement  as  far  down  as  Lock  No. 

4,  to  which  point  navigation  is  now  carried  on,  except  in  lowest  stages, 
interruptions  then  occurring  a  short  distance  above  Lock  No.  4. 

Owing  to  the  small  balance  available,  nothing  was  done  during  the 
past  fiscal  year  except  maintenance  of  existing  structures  and  care  of 
the  large  amount  of  plant  on  hand. 

On  »Tune  30,  1902,  the  maxinunn  draft  that  could  be  carried  at  low 
water  ])etween  Rome,  Ga.,  and  Lock  No.  4  was  2  feet. 

The  commerce  of  this  portion  of  the  Coosa  consists  principalh'^  of 
cotton,  cotton  seed,  fertilizer,  timber,  lumber,  staves,  grain,  and  mis- 
cellaneous artich^s. 

July  1,  1901,  balance  unexpended $1, 240. 57 

Amount  appropriahnl  by  river  and  harbor  act  approviMl  June  13,  1902, 
includinjr  amount  tran8ferre<l  from  lower  division 45, 000. 00 

46, 240. 57 
June  80,  1902,  amount  ex])endod  durifi^  fiscal  year 141. 31 

Julv  1,  1902,  balance  unexpended 46,099.26 

July  1,  1902,  ontf^tanding  liabilities 1, 099. 26 

July  1,  1902,  balance  available 45,000.00 

(i)  CooHd  Hirer  Inhneen  Wetuntka  and  Jia^st  Ten n t\<iS('t\  Virginia  and 
Georgia  Railroad  hridge, — On  account  of  the  numerous  nipids  this 
section  has  never  been  navigable. 

The  project  adopted,  as  the  result  of  the  survey  of  1889  (reported 
upon  in  1890),  contemplates  slack-water  navigation,  and  involves, 
besides  channel  excavation,  the  construction  of  23  locks  and  dams. 

The  locks  are  to  be  280  feet  by  52  feet  in  the  clear,  with  6  feet  on  the 
mit/cr  sills,  and  the  chamiel  between  locks  to  hav(»  a  least  depth  of  4  feet. 

The  lowest  lock  of  the  series,  known  as  No.  31,  has  been  completed 
except  as  to  gates,  but  the  dam  has  not  been  built. 

There  is  no  navigation  possible  upon  this  section  of  the  river. 

There  was  expended  to  June  30,  11K)2,  ^3S.5,423.<)2,  which  has 
resulted  in  the  above-described  lock,  channel  excavation  between  this 
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lock  and  the  next  above,  and  the  obtaining  of  data  and  preparation  of 
plans  for  other  loeks  and  danis. 

No  work  has  been  done  during  the  past  liscal  year  except  care  and 
preservation  of  public  property  pertaining  to  the  improvement  and  mak- 
ing necessary  repairs  to  houses  and  grounds  in  the  vicinity  of  Lock  81. 

July  1,  1901,  balance  unexi)ended $26,238.78 

Amount  transferrwl  to  upper  division,  act  of  June  13,  1902 10,  (XK).  00 

16,  238.  78 
June  30,  1902,  amount  exi>ended  during  fiscal  year 1 ,  (\62. 40 

July  1,  1902,  balancx>  unexpendwl 14, 57().  38 

July  1,  1902,  outstanding  liabilities 1 49.  79 

July  1,  1902,  balance  available 14, 426. 59 

(See  Appendix  R  12.) 

IS,  Operat!)}{f  and  eare  of  canah  and  other  works  of  navigation  on 
Coosa  River ^  Geoi^gia  and  Alabama. — ^I'he  expenses  of  operating  and 
care  of  Locks  Nos.  1,  2,  and  8,  and  the  improved  channel  as  far  down 
as  Dam  No.  4,  during  the  fiscal  year  ending  June  30,  1902,  amounting 
to  $42,106.40  exclusive  of  outstanding  liabilities  (1^3,821.28)  on  June 
30,  1902,  has  been  paid  from  the  permanent  indefinite  appropriation 
provided  by  section  4  of  the  act  of  fluly  5,  1884. 

(See  Appendix  K  13.) 

H,  Reraomnq  sunken  vtsselx  or  craft  ohstr acting  or  endangering 
navigation, — The  local  officer  was  charged  with  the  duty  of  removing 
the  wreck  of  the  steamer  Mascot  from  the  Flint  River,  and  it  was 
removed  during  the  i)ast  fiscal  year,  at  a  cost  of  $250. 

(See  Appendix  R  14.) 

SURVEY   REQUIRED  WY  THE   RIVER  AND  HARBOR  ACT  APPROVED 

MARCH   3,  1899. 

The  local  officer  was  charged  with  the  duty  of  making  survey 
required  bv  the  river  and  harbor  act  approved  March  3, 1899,  of  Chat- 
tahoochee Kiver  between  West  Point  and  Franklin,  Ga.,  preliminary 
report  on  which  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  Ill,  Fiftj'-sixth  Congress,  second  session,  and  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  page  1793.  If  possible 
final  report  will  be  submitted  in  time  for  transmission  to  Congress  at 
its  next  session. 

IMPROVEMENT   OF  RIVERS   AND   HARBORS    IN    WESTERN   ALABAMA 

AND  EASTERN  MISSISSIPPI. 

This  district  was  in  the  charge  of  Maj.  Wm.  T.  Rossell,  Corps  of 
Engineers,  to  September  9,  1901,  and  of  Capt.  Spencer  Cosby,  Corps 
of  Engineers,  since  that  date.  Division  Engineer,  Col.  Peter  C.  Hains, 
Corps  of  Engineers,  to  July  24,  1901,  and  Lieut.  Col.  H.  M.  Adams, 
Corps  of  Engineers,  since  that  date. 

1.  Mobile  Harbor,,  Alabama. — This  channel  originally  had  minimum 
depths  of  5i  feet  through  Choctiiw  Pass,  and  8  feet  through  Dog  River 
bar. 

The  improvement  of  the  channel  of  Mobile  Harbor  has  teen  pro- 
gressive. Between  1826,  the  date  of  the  first  appropriation  for  this 
work,  and  1857  a  channel  10  fet»t  deep  was  dredg^  through  the  shoals 
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in  Mobile  Bay  up  to  the  city  of  Mobile.  Between  1870  and  1876  this 
depth  was  increased  to  13  feet,  the  channel  being  drexiged  to  a  width 
of  300  feet  through  Choctaw  Pass,  and  200  feet  through  Dog  River  bar. 

In  1880  a  project  for  a  channel  17  feet  deep  and  200  feet  wide  was 
adopted,  and  appropriations  between  1878  and  1880  were  applied  to 
the  formation  of  a  cnannel  of  these  dimensions. 

In  the  river  and  harbor  act  of  August  11, 1888,  a  project  for  securing 
a  channel  23  feet  deep  was  adopted,  this  project  bemg  modified  by  the 
river  and  harbor  act  of  September  19,  1890,  so  as  to  provide  for  the 
formation  of  a  channel  23  feet  deep,  and  with  a  top  width  of  280  feet 
from  the  Gulf  of  Mexico  to  the  mouth  of  Chickasaw  Creek  above  the 
city  of  Mobile.  This  channel  wjis  completed  in  1896,  subsequent 
appropriations,  up  to  and  including  that  made  by  the  sundry  civil  act 
of  July  1,  1898,  having  been  applied  to  its  maintenance. 

The  total  amount  expended  on  these  projei^ts  was  ^3,648,630.68,  of 
which  about  $115,000  is  estimated  to  have  Iwen  applied  to  maintenance. 

The  existing  project  for  the  improvement  of  Mobile  Harbor  pro- 
vides for  the  fonnation  of  a  channel  23  feet  deep  and  100  feet  wide 
at  bottom  with  appropriate  slopes,  from  the  entrance  of  the  bay  to  the 
mouth  of  Chi(;kasaw  Creek,  at  an  estimated  cost  of  §1,640,000.  This 
project  was  adopted  b}'  the  river  and  harbor  act  approved  March  3, 1899. 

The  amount  expended  on  work  under  the  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1902,  is  $599,645.39,  of  which 
about  $2,000  has  been  applied  to  maintenance. 

During  the  fiscal  years  ending  June  30,  1900,  and  June  30,  1901, 
7,911,120  cubic  yards  of  material  was  removed  from  the  channel  of 
Mobile  River  and  Bay  under  the  existing  project,  in  the  formation  of 
a  channel  23  feet  deep,  from  40  to  200  feet  wide,  and  with  an  aggregate 
length  of  26.6  miles.  This  work  was  completed  on  February  2,  1901, 
ancfmade  a  23-foot  channel  available  between  the  Gulf  of  Mexico  and 
the  city  of  Mobile. 

Dunng  the  past  fiscal  year  no  work  of  dredging  has  been  done  in 
connection  with  this  improvement,  owing  to  the  exhaustion  of  avail- 
able funds.  Expenditures  were  appliea  to  the  work  of  maintaining 
the  channel  by  the  removal  of  sunken  logs,  snags,  and  similar  obstruc- 
tions, and  to  making  examinations  and  surveys. 

On  June  30,  1902,  the  minimum  low-water  depths  within  the  limits 
of  the  present  project  were  about  20^  feet. 

As  the  bottom  at  these  points  is  comparatively  soft,  the  maximum 
low-water  dnift  that  can  be  carried  to  Mobile  is  21  feet.  The  average 
range  of  tide  is  about  14  feet. 

With  additional  appropriations  made  available  by  the  river  and 
harbor  act  approved  j  une  13,  1902,  it  is  proposed  to  continue  opera- 
tions toward  enlarging  the  existing  channel  to  the  prescri]>ed  depth 
and  width  throughout  the  limits  of  the  project,  to  undertake  the  work 
of  removing  deadheads,  sunken  logs,  and  other  obstructions  in  Mobile 
Bay,  and  to  commence  the  work  of  deepening  and  widening  the  chan- 
nel through  the  outer  bar  near  Fort  Morgan. 

Detailed  information  with  reference  to  the  work  accomplished  under 
the  existing  project  is  contained  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  page  1809.  The  report  of  the  survey  uix)n  which 
the  project  for  Mobile  Har])or  is  based  is  printed  in  House  Doc.  No. 
199,  Fifty-fourth  Congress,  first  session,  and  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1896,  page  1463.     The  report  of  the  suiTey 
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upon  which  the  project  for  the  iinprovement  of  the  outer  bar  near 
Fort  Morgan  islnised  is  printed  in  House  Doc.  No.  iilO.  Fifty-sixth 
Congress,  second  session,  and  reprinted  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1901,  page  1854. 

The  imports  and  exports,  foreign  and  domestic,  for  1901  aggregated 
1,016,446  tons;  value,  ^28,482,331. 

July  1 ,  1901 ,  balance  unexpended $4, 11 1. 34 

Amount  appropriated  by  nver  and  harbor  act  appro vlmI  June  13,  1SK)2  . .  301),  (XX).  00 

304,111.34 
June  30,  1892,  amount  expended  during  fiscal  year 3,  756.  73 

July  1,  1902,  balance  unexixinded :]00,  :i54. 61 

July  1 ,  1902,  outstanding  liabilities 215. 00 

July  1,  1902,  balance  available 300, 139. 61 

I  Amount  (estimated)  required  for  completion  of  existing  project 740, 000. 00 
Amount  that  can  \ye  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  Imlance  unexj)ended  July  1,  1902 200, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  SI.) 

S.  Black  Warriot*,  Warrior^  and  Tomhighee  rivera^  Alabavia. — (a) 
Black  Warrix>j*  Biver. — The  name  ''Black  Warrior''  is  given  to  that 
portion  of  the  Warrior  River  above  the  city  of  Tuscaloosa,  Ala.  The 
original  condition  of  this  river  was  such  as  piuctically  to  close  it  to 
navigation  on  account  of  shoals  at  and  above  lusialoosa. 

The  origiral  project  for  the  improvement  was  adopted  in  1887,  the 
object  bemg  to  obtain  a  channel  6  feet  deep  at  low  water  all  the  year 
round  between  Tuscaloosa  and  Daniels  Creek,  14.J^  miles  above,  by 
means  of  five  locks  and  dams,  at  an  estimated  cost  of  ^741, 670. 

During  the  fiscal  year  189(1  three  locks  were  completed  and  opened 
to  navigation.  All  locks  of  the  system  are  to  be  52  feet  wide,  322  feet 
between  hollow  quoins,  and  285  feet  in  available  length. 

The  river  and  harbor  act  of  March  3,  181>D,  provided  for  the  con- 
struction of  Lock  4  on  this  river,  at  a  cost  not  to  exceed  1^190,500,  but 
it  was  subsequently  found  that  the  lock  could  not  be  completed  for  the 
amount  appropriated.  A  provision  is  contained  in  the  river  and  har- 
bor act  approved  June  13,  1902,  for  the  transfer  of  $14,000  from  the 
unexpenaed  balance  of  the  Warrior  River  appropriations,  to  be  applied 
to  the  completion  of  this  lock.  The  same  act  extends  the  upper  limit 
of  the  improvement  to  the  junction  of  the  Mulberry  and  Locust  forks 
of  the  river,  46^  miles  above  Tuscaloosa,  and  provides  for  making  a 
survey  for  the  location  of  Locks  5  and  6  on  the  upper  part  of  the  Black 
Warrior  River.  Seven  additional  locks  will  have  to  be  built,  as  a  part 
of  the  general  scheme,  to  secure  an  all-the-year-round  6-foot  channel 
between  Mobile,  Ala.,  and  the  Warrior  coal  fields. 

During  the  past  year  contract  work  on  Lock  4  has  progressed  slowly 
without  intermission.  The  masonry  of  the  lock  is  about  84  per  cent 
completed,  the  abutment  is  practically  finished,  and  the  dam  is  about 
lOper  cent  completed. 

The  total  amount  expended  on  the  improvement  to  June  30,  1902, 
was  $714,859.16. 

The  improvement  of  the  Black  Warrior  River  between  Tuscaloosa 
and  Dani^  Creek  is  Imsed  upon  the  report  of  a  Board  of  Engineers, 
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dated  A})ril  2,  1S87,  published  in  the  Aninitil  Report  of  the  Chief  of 
Enjrineers  for  1S87,  page  1302. 

For  couimercial  statistics  see  report  on  '•  Oi)ei'ating  and  eare  of  locks 
and  dams  on  Black  Warrior  River,  Alabama." 

A  revised  estimate  of  the  cost  of  completing  Lock  and  Dam  No.  4 
was  sulmiitted  l)y  the  local  engineer  and  transmitted  to  Congress.  It  is 
printed  in  House  Doc.  No.  231^  Fifty-seventh  Congress,  lirst  session, 
and  is  herewith  in  Appendix  S  2. 

(b)  TfWr/w  y?/7v/'.  -Originally  this  river  was  much  obstructed  by 
logs,  snags,  and  overhanging  trees,  which  Rendered  navigation  impos- 
sible at  low  water  and  dangerous  eviin  at  high  water.  The  minimum 
depth  of  channel  was  1  foot  and  the  minimum  width  (>0  feet. 

The  original  project  for  the  improvement,  adopted  by  the  river  and 
harbor  act  approved  March  3,  1875,  con temphitecl  deepening  the  chan- 
nel by  jetty  construction  and  the  removal  of  snags  and  overhanging 
trees.  As  appropriations  were  formerly  made  for  the  Warrior  and 
Tombigbee  rivers  jointly,  the  amount  expended  on  improvement  of 
the  Warrior  River  prior  to  the  adoption  of  the  present  project  is  not 
known. 

The  project  adopted  by  the  river  and  harbor  act  of  March  8,  1899, 
under  which  operations  are  now  ])eing  carried  on,  is  for  the  construc- 
tion of  six  locks  and  dams,  giving  a  lift  of  00.2  feet,  and  is  to  afford  a 
channel  of  6  feet  depth  at  low  water  all  the  year  round.  The  esti- 
mated cost  of  this  work  is  s?l, 510,000. 

The  act  a])ove  mentioned  provided  for  the  construction  of  three  of 
these  locks  and  dams  at  a  cost  not  exceeding  ^<)60,u00.  Contract  for 
building  Locks  and  Dams  4,  5,  and  (>  was  entered  into  in  February, 
1900,  work  to  be  completed  December  31,  15R)1,  but  the  time  of  com- 
pletion has  since  been  extended  to  December  31,  1903.  On  June  30, 
1902,  the  building  of  Lock  4  was  55  per  cent  completed;  that  of  Jjock 
6,  about  71  per  cent  completed,  and  that  of  Lock  (>,  about  83  per  cent 
completed.  The  gates,  valves,  and  special  irons  had  been  built  at  the 
Tuscaloosa  shops  and  delivered  at  the  lock  sites.  The  valves  and  irons 
are  being  built  into  place  by  the  contractors,  and  it  is  proposed  to 
erect  the  gates  by  hired  labor  during  the  present  working  sea,son.  The 
total  amount  expended  on  this  work  to  June  30, 1902,  was  8372,907.33, 
none  of  which  has  been  applied  to  work  of  maintenance. 

An  account  of  this  work  may  be  found  in  the  Animal  Report  of  the 
Chief  of  Engineers  for  1897,  page  1079.  The  report  of  the  survey 
upon  which  the  present  i)roject  is  based  is  printed  in  the  Annual  Report 
of  the  Chief  of  fengineers  for  1890,  page  1719. 

The  river  and  harlx)r  act  approved  Jime  13,  1902,  j)rovides  for  the 
construction  of  Locks  and  Dams  Nos,  1,  2  and  3,  on  this  river  at  a  cost 
not  to  exceed  $874,000.  Under  this  provision,  contract  will  be  entered 
into  for  the  building  of  these  three  locks  and  dams.  A  revised  esti- 
mate for  complciting  these  locks  and  dams  was  submitted  ])y  the  local 
olKcer  and  transmitted  to  Congress.  It  is  printed  in  House  Doc.  No. 
lf)5,  Fifty-seventh  Congress,  first  session,  and  is  herewith  in  Appen- 
dix S  3. 

All  commercial  statistics  obtainal^le  on  this  stream  are  included  in 
those  reported  on  "Operating  and  care  of  locks  and  dams  on  Black 
Warrior  River,  Alabama.'' 
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July  1,  1901,  balance  uiiex|)eiulcHi $()08,  r>49.  Ot 

Amount  approi>riated  by  river  and  harl)or  act  ai>i)rove<l  June  i:^,  HK)2 . .  :^74,  (XX).  (X 


03 
00 


June  30,  1902,  amount  expended  during  fiscal  year 242, 1  ()0. 12 


July  1,  1902,  balance  unexpended 740, 4S3. 51 

July  1,  1902,  outstanding  liabilities 82,000.00 

July  1,  1902,  balance  available TW)?,  9k:j.  51 


July  1,  1902,  amount  covered  by  uiuoniplete<l  cnntract.** 212, 411.  17 


Amount  (estimated)  required  for  completion  of  existing  project 500, 0(X).  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

11904,  in  addition  to  the  l)alance  unexpended  July  1,  1902 400, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 

(c)  ToTiibighee  River  from  the  mouth  to  DemopolU^  Ahi,  — The  orig'inal 
coudition  of  the  navigable  channel  of  this  portion  of  the.  river  was 
such  as  to  permit  of  steamboat  navi^tion  during  high-water  stages 
only.  lasting  about  six  or  eight  months  of  the  year.  The  minimum 
widtn  of  the  channel  was  about  100  feet,  and  the  minimum  depth  2 
feet. 

The  original  project  for  the  improvement  of  this  stream,  jis  adopted 
in  1871,  contemplated  the  removal  of  snags  and  other  obstructions  in 
the  channel  of  the  river,  and  the  widening  and  deepening  of  the  exist- 
ing channel  through  various  shoals,  at  an  estimated  cost  of  $21,500. 
The  project  adopted  in  187*.>  was  to  afford  a  channel  of  navigable  w  idth 
and  4  feet  deep  at  ordinary  low  water  from  the  mouth  to  Demopolis  by 
the  removal  of  snags,  logs,  and  overhanging  trees,  and  the  improve- 
ment of  the  worst  bars. 

The  amount  expended  on  the  improvement  of  this  section  of  the 
Tombigbee  River  under  previous  projects  can  not  be  given,  as  joint 
appropriations  for  the  ^Varrior  ana  Tombigbee  rivers  wa>re  ma(h^  from 
1875  to  1882,  while  between  1884  and  1888  the  lower  division  of  the 
river  for  which  appropriations  were  made  extended  from  Vienna,  Ala., 
to  the  mouth. 

The  present  project  for  the  improvement  of  this  section  of  the  Tom- 
bigbee River  was  adopted  by  the  river  and  harbor  act  approved  Sep- 
tember 19,  1890,  and  was  slightly  modified  in  1897.  It  provides  for 
securing  a  channel  6  feet  deep  at  low  water  by  the  removal  of  logs, 
snags,  and  trees,  and  the  construction  of  bank  revetment  and  locks 
and  dams.  The  improvement  proposes  the  construction  of  three  locks, 
each  52  feet  wide,  322  feet  long  (285  feet  available  length),  and  with  a 
total  lift  of  31  feet.  The  cost  of  this  project,  as  originally  estimated, 
was  $508,898,  which  was  modified  in  1897,  after  $330,000  had  been 
appropriated,  so  that  the  estimated  additional  cost  of  completion  at 
that  time  was  $600,000. 

The  amount  expended  on  work  under  the  existing  project  to  the  close 
of  the  fiscal  year  ending  June  30,  1902,  was  $388,980.81,  of  which 
about  $50,000  was  applied  to  maintenance. 

This  entire  section  of  the  river  has  been  repeatedly  cleared  of  snags, 
dredging  has  been  done  at  the  worst  bars,  and  the  channel  made  navi- 
gable for  steamboats  on  a  3i-foot  rise  above  ordinary  low  water. 

Lock  No.  1,  at  McGrews  Shoals,  has  been  completed  Avith  the  ex- 
ception of  about  50  feet  of  the  floor,  one-third  of  the  filling  behind  the 
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bank  wall,  and  the  installation  of  the  gates  and  valves.  The  dam  is 
yet  to  f)o  constructed,  and  considerable  work  is  necessary  to  protect 
the  banks  of  the  river  above  the  lock. 

During  the  fiscal  year  ending  June  30,  lUOl,  an  allotment  of  $1,000 
from  the  emergency  river  and  harbor  act  approved  June  6,  1900,  was 
expended  in  the  removal  of  tlu*  most  dangerous  obstructions  which 
had  accumulated  in  this  section  of  the  river.  During  the  past  fiscal 
year  exi)enditures  have  hoon  confined  to  the  care  and  preservation  of 
public  property. 

The  river  and  harbor  act  approved  June  13,  1002,  appropriated 
^i^O.OOO  for  the  maintenance  of  the  Tombigbee  River  between  the 
mouth  and  Demopolis,  of  which  sum  §4,0()0  may,  in  the  discretion  of 
the  Secretary  of  War,  be  expended  between  Columbus  and  Walkers 
Bridge,  Miss.  It  is  proposeu  to  apply  this  appropriation,  after  do- 
ducting  the^,<)OU  available  for  the  upper  river,  to  the  work  of  remov- 
ing obstructions  from  the  stream,  to  the  work  of  restoring  the  channel 
in  this  section  of  the  river,  and  to  the  repair  of  plant  as  far  as  the 
funds  available  will  permit. 


1685;  and  ltM)0,  page  2202.     The  repoi 

existing  project  is  based  is  printed  m  the  Annual  Report  of  the  Chief 

of  Engineers  for  1890,  patj(^  1710. 

Commerce  on  the  river  m  1001  aggregated  220,415  tons,  v^alued  at 
$3,890,450. 

July  1,  1901 ,  balance  unexpemlcil $567. 47 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. ..     20, 000. 00 

20, 657. 47 
June  80,  1902,  amount  expendeil  during  lisoal  year 557. 47 

July  1,  1902,  Imlance  unexi)endt^l 20,000.00 

{d)  ToinhUjlhe  Hirer  fnnii  ])emnj>(tli<.  Ala,^  to  Columl/us^  MUs. — 
The  original  condition  of  this  section  of  the  river  was  such  as  to  admit 
of  navigation  only  during  high-water  stages.  The  channel  was  ob- 
structed by  shoals,  snags,  logs,  and  overhanging  trees,  the  minimum 
depth  of  water  being  1  foot  and  the  minimum  width  of  channel  70  feet. 

The  improvement  of  the  Tombigl>ee  River  between  Demopolis  and 
Columbus  was  commenced  under  the  project  of  1871,  which  contem- 
plated the  improvement  of  this  stream  by  the  removal  of  snags  and 
other  obstructions  in  the  river  and  the  widening  and  deepenmg  of 
existing  chaimcds  through  various  bars.  In  1879  this  project  was 
modified  so  as  to  provide  for  the  formation  of  a  channel  of  navigable 
width  and  3  feet  aeep  at  low  water  from  Demopolis  to  Columbus. 

The  earlier  appropriations  ])eing  made  for  the  Warrior  and  Tombig- 
bee rivers  jointly,  the  exact  amount  expended  on  the  original  projects 
for  this  improvement  can  not  be  stated. 

The  present  projiM't  for  the  improvement  of  this  section  of  the  Tom- 
bigbee Itiver  provides  for  securing  a  channel  6  feet  deep  at  low  water 
from  Demopolis  to  Columbus,  a  distance  of  156  miles,  by  snagging, 
tree  cutting,  })ank  revetment,  bar  improvement,  and  the  construction 
of  locks  and  dams,  at  a  cost  oriprinally  estimated  at  S779,4O0.  In  1897 
the  construction  of  locks  and  (hmis  was  estimated  to  cost  Ip2,000,000. 
This  project  was  adopted  ])y  the  river  and  harbor  act  of  September  19, 
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1890,  but  no  provision  luis  yot  boon  made  ))v  Conofress  for  commenc- 
ing the  work  of  lock  and  dam  construction.  The  fall  of  the  river  from 
Demopolis  to  Columbus  is  about  los  feet. 

The  total  amount  exwnded  on  work  under  the  existing  project  up 
to  the  close  of  the  fiscal  year  ending  June  80,  11)02,  is  $14r7,45<).89,  of 
which  about  ^7,000  has  b(*en  applied  to  maintenance.  This  expendi- 
ture has  resulted  in  the  formation  of  a  high-water  channel  within  the 
limits  of  the  project,  navigable  for  light-draft  boats  on  a  2-foot  rise 
al)ove  mean  low  water,  and  in  the  maintenance  of  this  portion  of  the 
improvement. 

During  the  past  fiscal  year  expenditures  have  been  confined  to  the 
preservation  and  care  of  public  property. 

With  available  funds  it  is  proposed  to  maintain  the  existing  improve- 
ment, as  the  construction  of  locks  and  dams  has  not  yet  been  author- 
ized by  Congress. 

COMMERCI A  L  STATISTICH. 

The  commerce  on  the  river  for  the  calendar  vear  1901  amounted  to  45,055  tons; 
value,  $780,320. 

July  1,  1901,  ljalanc« unexpended $10,107.27 

June  30,  1902,  amount  expendeil  durinjj  fiscal  yeiir 3, 564. 16 

July  1,  1902,  balance  imexponded 12,543.11 

July  1,  1902,  outstanding  liabilities 1 ,  620. 00 

July  1,  1902,  balance  available 10, 923. 11 

(e)  Tombufhee  Hire?*  fnnii  Fnltvn  lo  dthnnljuH^  MIhh, — The  original 
conaition  of  this  section  of  the  river  was  such  that  navigation  was 
impossible  except  during  verv  high  water.  The  channel  was  much 
obstructed  by  logs,  snags,  and  overhanging  trees;  it  had  a  minimum 
depth  of  1  foot  at  low  water  and  a  minimum  width  of  50  feet. 

The  original  and  existing  project  for  the  improvement  of  the  river 
above  Columbus  was  adopted  in  1873,  and  provided  for  obtaining  a  good 
high-water  channel  by  the  removal  of  o])structions,  at  an  estimated 
cost  of  $36,000.  This  project  was  completed  in  1882,  at  a  cost  of 
$27,293.65,  since  w^hich  time  operations  have  been  directed  toward 
maintaining  the  improvement.  The  first  specific  appropriation  for  the 
portion  of  the  river  between  Fulton  and  Cohuubus  was  made  in  1892, 
this  money,  together  with  subsequent  appropriations,  l>eing  applied 
to  the  maintenance  of  a  high-water  channel.  This  portion  of  the  river 
has  been  freed  of  snags  and  overhanging  trees,  and  has  been  placed  in 
a  condition  to  permit  of  the  j)assage  of  large  rafts  of  logs  and  timber 
during  high  water.  The  total  amount  expended  on  this  project  up  to 
the  close  of  the  fiscal  year  ending  June  80,  1902,  is  J^50,293.65,  of 
which  the  sum  of  $23,000  has  been  applied  to  maintenance. 

During  the  past  fiscal  year  no  work  has  been  accomplished  in  con- 
nection with  this  improvement,  the  expenditures  being  confined  to  the 
preservation  and  care  of  public  property. 

It  is  proposed  to  apply  a  portion  of  tfie  $4^,000  made  available  in  the 
river  and  harbor  act  approved  June  13,  1902,  in  the  appropriation  for 
the  improvement  of  the  Tombig])ee  River  from  the  mouth  to  Demopo- 
lis, to  maintaining  the  channel  between  Fulton  and  Columbus  by 
removing  snags,  logs,  and  other  obstructions  which  have  accumulated 
in  the  stream  after  nigh-water  stages. 
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COMMEIU'lAL   KTATI8TU?S. 

During  the  calendar  vear  1901  iJ7,50()  tons  of  timber  waa  traueported  on  the  river; 
value,  $225,000. 

July  1,  1^K)1,  balance  unexpended $210.88 

Juiie  'iOj  1902,  amount  expende<l  during  fu^cal  year 210. 88 

(^f)  Tfmiblqhee  Bii^t-r  from  Walkers  Bridge  to  Fulton^  Miss. — The 
oriji^inal  condition  of  this  section  of  the  river  was  such  that  navi^tion 
for  small  rafts  was  possible  only  during  high  water,  and,  owing  to  the 
obstructions  in  the  stream,  even  such  navigation  was  troublesome  and 
dangerous.  The  original  and  existing  project  for  this  improvement  was 
adopted  in  1888,  and  provides  for  securing  a  good  high-water  channel 
by  removing  logs,  snags,  and  overhanging  trees,  at  an  estimated  cost 
of  $11,000,  and  for  the  maintenance  of  the  same  at  an  annual  cost  of 
$1,500.  This  project  was  adopted  b}-  the  river  and  harbor  act  approved 
August  11,  1888,  and  was  completed  in  18^1,  at  a  cost  of  $0,517.19. 
The  work  accomplished  since  that  date  has  been  for  the  maintenance 
of  the  improvement. 

The  condition  of  the  river  on  June  30,  1900,  was  such  that  large 
rafts  could  be  })rought  down  on  a  3-foot  rise  above  ordinaiy  low 
water.  Since  that  date  no  work  has  been  accomplished  in  connec- 
tion with  this  improvement  on  account  of  the  exhaustion  of  avail- 
able funds,  and  at  present  many  obstructions  exist  in  the  channel 
which  should  be  removed  in  order  to  insure  its  safety  for  high- water 
navigation.  Up  to  the  close  of  the  fiscal  year  ending  June  30,  1902, 
the  total  amount  expended  on  this  improvement  was  $14,000,  of  which 
$7,482.81  has  been  applied  to  maintenance. 

It  is  proposed  to  apply  a  portion  of  the  $4,000  made  available  in  the 
river  and  harbor  act  approved  June  13, 1902,  in  the  appropriation  for 
the  improvement  of  the  Tombigbee  River  from  the  mouth  to  Demop- 
olis,  to  the  work  of  maintaining  the  channel  between  Walkers  Bridge 
and  Fulton,  by  removing  snags,  logs,  and  other  obstructions  which 
have  accumulated  in  the  stream  since  the  last  wn>rk  of  improvement. 

Reports  on  surveys  upon  which  this  project  is  based  are  printed  in 
the  Annual  Reports  of  the  Chief  of  Engineers  for  1882,  page  1312,  and 
1887,  page  1226. 

July  1,  UK)1,  balance  unexpended $57.51 

June  30,  1902,  amount  exj^ended  durinj?  fiscal  year 57. 51 

(Sec  Appendixes  S  2  and  3.) 

3,  Operating  and  car*'  iff  Utehn  and  dams  an  Black  Warrior  River^ 
Alabama , — These  locks  and  dams  are  near  Tuscaloosa,  Ala.,  and  are 
known  as  Locks  1,  2,  and  3,  Black  Warrior  River,  Alabama.  They 
were  finished  and  opened  to  commerce  in  November,  1895,  and  on 
July  1,  1896,  their  operation  iind  care  became  a  charge  under  the 
general  law  of  July  5,  1884. 

During  the  fiscal  year  these  locks  have  been  openited  and  cared  for 
by  two  lockmen  at  each  lock,  under  the  supervision  of  a  lock-master. 
In  addition  to  their  operation  nuich  repair  work  was  done  on  the 
locks,  including  the  extension  of  guard-crib  protection  above  each 
lock.  The  total  expense  during  the  year  for  operating  and  repair  was 
$16,417.87. 

The  commerce  through  the  locks  during  the  fiscal  year  ending  June 
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30,  1902,  amounted  to  025  tons  coal,  9,314  tons  stone,  1,819  tons  sand, 
180  tons  lock  jjates,  87  tons  logs,  805  tons  lumber,  and  170  tons  gen- 
eral merchandise. 

(See  Appendix  S  4.) 

i.  Noxuhee  River ^  Mississippi. — The  original  condition  of  this  river 
was  such  that  navigation  was  impossible  except  by  smtill  flat  boats 
during  four  or  five  months  of  the  year.  The  mininmm  width  of  the 
river  was  60  feet,  and  the  minhnum  depth  of  the  channel  was  li^^  feet. 

The  original  project  for  this  improv^ment  was  adopted  in  1880,  and 
provided  a  channel  for  small  river  steamers  during  nine  months  of  the 
year  from  the  mouth  of  the  stream  to  Macon,  Miss.,  at  an  estimated 
cost  of  $65,245.25.  This  project  was  completed  in  1889  at  a  total  cost 
of  $47,527.52,  and  all  worK  clone  since  that  tim(>  has  been  toward  the 
preseiTation  of  the  existing  channel.  On  June  30,  1900,  the  river 
was  navigable  for  light-dnift  boats  up  to  Macon,  Miss.,  the  head  of 
navigation,  on  a  rise  of  6  to  8  feet. 

During  the  past  fiscal  year  no  work  has  been  done  in  connection 
with  this  improvement,  as  no  funds  were  available  therefor.  The 
total  amount  expended  on  this  project  up  to  the  close  of  the  fiscjil 
year  ending  June  30,  1902,  is  $62,000,  of  which  $14,472.48  has  been 
applied  to  maintenance. 

It  is  proposed  to  apply  any  future  appropriations  that  may  be  made 
for  this  stream  to  the  work  of  maintaining  the  existing  high-water 
channel.  The  wisdom  of  doing  further  work  on  this  river  is  a  ques- 
tion upon  which  the  citizens  of  the  locality  are  not  agreed,  petitions 
having  been  addressed  to  the  Secretary  of  War  both  for  anci  against 
the  discontinuance  of  the  improvement  and  the  abandonment  of  the 
river  as  a  commercial  highway.  No  appropriation  has  been  made  for 
this  stream  since  1896.  The  report  of  the  survey  upon  which  the 
existin^^  project  is  based  is  printed  in  the  Annual  Report  of  the  Chief 
of -Engineers  for  1880,  page  1092.  An  account  of  the  improvement 
is  contoined  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1897, 
page  1691. 

(See  Appendix  S  5.) 

6.  Pascagouln  River  and  Horn  Island  ITarhor^  Missijisippi, — Origi- 
nally the  anchorage  at  Horn  Island  Harbor  had  a  depth  of  21  feet 
except  over  the  shoals  known  as  the  *' Bulkhead"  ana  the  ''Neck," 
where  the  depths  i-anged  between  17.5  and  19.7  feet.  The  channel  in 
Dog  River  for  a  distance  of  3  miles  above  its  mouth,  and  in  Pascagoula 
River  from  the  mouth  of  Dog  River  as  far  down  as  Scranton,  Miss., 
had  a  depth  of  12  feet,  except  at  Do^  Island,  near  Loweiy  Island,  and 
opposite  the  mouth  of  Belle  Fontaine  Bayou.  Below  Scranton  the 
depth  of  the  channel,  except  in  a  few  reaches,  was  less  than  12  feet, 
these  shoals  limiting  the  draft  of  vessels  using  the  river  to  9  or  9i  feet. 

The  project  for  improving  this  portion  of  the  Pascagoula  River  was 
adoptea  bv  the  river  and  har})or  act  approved  March  3,  1899,  and 

Erovided  for  the  formation  of  a  channel  12  feet  deep  from  a  point  in 
^og  River  3  miles  above  its  mouth  down  the  Pascagoula  River  to  the 
12-foot  contour  in  Mississippi  Sound,  the  channel  above  the  itiilroad 
bridge  at  Scranton  to  be  150  feet  wide  and  the  channel  below  the 
bridge  300  feet  wide.  In  Horn  Island  Harbor  this  project  contem- 
plated the  formation  of  a  channel  500  feet  wide  and  20  feet  deep  through 
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the  shoals  existing  in  the  anchorage.  B}-  this  act  the  improvement  of 
the  lower  portion  of  Pascagoula  liiver  was  separated  from  the  project 
for  its  improvement  above  the  mouth  of  Dog  River. 

In  July,  181)1),  a  contnict  was  entered  into  for  the  execution  of  all 
work  necessary  for  the  formation  of  a  channel  of  the  proposed  dimen- 
sions throughout  the  limits  of  the  })roject.  Work  under  this  contract 
was  commenced  in  September,  1899,  and  up  to  the  close  of  the  fiscal 
year  ending  June  80,  1901,  had  resulted  in  the  formation  of  a  channel 
m  Pascagoula  River  12  feet  deep  and  150  feet  wide  through  the  shoals 
at  Dog  Island,  near  I^owery  Island,  and  at  Belle  Fontaine  Bayou,  and 
a  channel  of  the  same  depth  and  800  feet  wide  for  a  distance  of  9,900 
feet  below  the  railroad  bridge  at  Scran  ton.  Beyond  this  point,  for  a 
further  distance  of  al)out  17,500  feet,  the  channel  had  been  dredged  to 
a  depth  of  12  feet  over  a  width  of  200  feet  only,  while  in  Horn  Island 
Harbor  a  channel  400  feet  wide  and  a])out  4,000  feet  long  had  been 
dredged  through  the  Bulkhead  Shoal.  The  total  amount  of  material 
removed  from  the  channel  of  Pascagoula  River  under  this  contract  up 
to  June  30,  1901,  was  843,044  cubic  yards,  and  from  Horn  Islana 
Harbor  100,722  cubic  yards. 

During  the  past  fiscal  year  work  under  this  contract  was  continued 
until  February  28,  1902,  when  operations  under  the  existing  12-foot 
project  were  completed.  The  work  of  the  past  year  included  the 
widening  of  17,500  feet  of  the  Pascagoula  River  cliannel  from  200  to 
300  feet,  the  redredging  of  shoal  points  at  various  places  in  Pascagoula 
River,  the  widening  of  the  20-foot  channel  through  the  Bulkhead 
Shoal  at  Horn  Island  from  400  feet  to  500  feet  throughout  the  len^h 
of  4,000  feet,  and  the  dredging  of  a  channel  20  feet  deep,  500  feet 
wide,  and  about  1,250  feet  long  through  the  shoal  in  Horn  Island 
Harbor  known  as  the  *'Neck.''  The  total  (juantities  of  material  exca- 
vated during  the  fiscal  year  are  60,005  cubic  3'ards  from  Horn  Island 
Harbor  and  822,209  cubic  yards  from  the  Pascagoula  River,  making 
the  totals  removed  under  the  contract  at  those  two  localities,  233,387 
cubic  yards  and  1,105,158  cubic  yards,  respectively.  The  removal  of 
this  material  resulted  in  the  formation  of  uninterrupted  channels  of 
the  specified  widths  and  depths  throu<rhout  the  limits  of  the  project. 

The  total  amount  expencled  on  work  under  the  present  project  up 
to  the  close  of  the  fiscal  year  ending  June  80,  1902,  was  ¥304,364.36, 
no  portion  of  which  has  been  applied  to  maintenance. 

The  river  and  harbor  act  approved  June  18,  1902,  appropriated 
$25,000  for  the  improvement  of  Pascagoula  River,  with  a  view  to 
securing  a  17-foot  channel  from  8  miles  above  the  mouth  of  Dog  River 
to  the  17-foot  contour  in  Mississippi  Sound,  150  feet  wide  above  the 
railroad  bridge  and  800  feet  wide  below,  and  authorized  additional 
contracts,  to  be  paid  for  as  appropriations  ma\-  from  time  to  time  bo 
made  by  law,  not  exceeding  in  the  aggregate  §125, 000.  With  the 
appropriations  thus  authorized  it  is  proposed  to  commence  work 
toward  the  formation  of  the  17-foot  cliannel  in  such  a  manner  as  to 
atford  the  greatest  benefit  to  shipping  interests. 

The  report  of  the  survey  of  Pascagoula  River  upon  which  the  exist- 
ing project  is  i)ased  is  printed  in  House  Doc.  No.  211,  Fifty-fouith 
Congress,  second  session,  and  rei)rinte(l  in  the  Annual  ReiK>rt  of  the 
Chief  of  F^ngiiieers  for  1897,  ])age  1718.  The  report  of  the  survey 
of  Horn  Island  Harbor  is  printed  in  llous(»  Doc.  No.  200,  Fifty- 
fourth  Congress,  s(»cond  session,  and  reprinted  in  the  Annual  Report 
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of  the  Chief  of  Engineers  for  1897,  paj^rc  171  ().  An  account  of  this 
improvement  is  contained  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1890  and  190O,  pages  1718  and  2211,  rcsptu'tively. 

On  June  30,  1902,  the  niaximmn  low- water  draft  that  could  be 
carried  between  Mississippi  Sound  and  the  hiniber  nnlls  at  Moss  Point 
was  12  feet.     The  average  range  of  tide  at  this  locality  is  about  15  feet. 

CXJMMERCIAL  KTATISTIOl. 

The  commerce  on  the  river  for  the  calendar  vear  11K)1  ain(Hinte<l  t<>  647,700  tons; 
value  $3,593,270. 

July  1,  1901,  balance  unexpended $1'JS,  81)2.  (M 

Amount  appropriated  by  river  and  harbor  act  approve*!  Jum^  !.*>,  HK)2. . .     2o,  (XX).  00 

15.S,892.01 
June  30,  1902,  amount  exi>ended  during  fiscal  year llo,  (>5<).  97 

July  1,  1902,  balance  imexpended :W,  2115.  04 


'Amount  (estimated)  required  for  coin])letion  of  existing  project 750, 000. 00 

Amount  that  can  be  profitably  cxiwikUkI  in  fiscal  vear  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1 ,  1?)()2 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  S  6.) 

6,  Pancagoula^  ChicTcamhay ^  and  Leaf  rtrtfrH^MhshHippi, — (^/)  Pa4<- 
cagovla  Rivtr  {aJxn^e  the  immili  of  D<><j  \Rinr). — Before  tnis  improve- 
ment was  commenced  the  channel  through  the  ])ar  at  the  mouth  of  the 
river  had  a  least  depth  of  3  feet,  while  inside  the  moutli  for  a  distance 
of  10  mi)e43  upjstream  the  river  was  navigahh*  for  vessels  of  iS^  feet 
draft.  Thence  up  to  the  junction  of  the  Leaf  tmd  Chickasahay  rivers 
navigation  was  imix)ssible  except  duriiig  high  water.  The  minimum 
widtE  of  the  latter  portion  of  the  river  was  ()()  feet  and  the  minimum 
depth  1  foot,  the  channel  being,  in  addition,  vi^rv  nuich  o])structed  by 
snags  and  logs.  Appropriations  were  made  in  1827,  182S,  and  1852, 
but  there  is  no  record  of  the  w^ork  accomplished  in  thosti  years. 

The  first  extended  project  for  this  improvement  was  a(loptx?d  in  1880, 
and  contemplated  securing  a  channel  7  feet  deep  and  20()  feet  w  ide 
across  the  bar  at  the  moutn  of  the  i-iver,  together  with  the  improve- 
ment of  the  stream  above  the  mouth  throughout  its  whole  length  by 
the  removal  of  snags  and  overhanging  trees.  This  project  was  prac- 
tically completed  in  1884,  the  total  amount  expended  on  the  improve- 
ment up  to  the  time  of  the  adoption  of  the  existing  project  being 
$89,600.  In  1886  the  existing  project  was  adopted,  which  provides 
for  securing  a  channel  of  navigable  width  and  12  fec^t  deep  between 
Moss  Point  and  Mississippi  Sound,  and  for  the  maintenance  of  the 
existing  channel  above  Moss  Point. 

Under  this  project  a  depth  of  5>  foct  across  the  entrance  bar  was 
first  obtained;  subsequently  a  channel  was  dredged  from  Moss  Point 
to  the  mouth,  12  feet  deep  and  80  fo(  t  wide,  a  dam  wus  Iniilt  across 
tlie  western  channel  of  the  river  at  Lowerv  Island,  the  channel  across 
the  bar  at  the  mouth  of  the  river  was  partially  completed  to  a  depth 
of  12  feet,  and  the  upper  reaches  of  the  river  were  cleared  of  obstruc- 
tions from  time  to  time,  work  !)eing  sus|)cnded  on  February  13,  1897. 
The  river  and  harbor  act  of  March  3, 18'Ji^  made  a  separate  appropria- 
tion for  the  improvement  of  the  Pascagouli  River  from  a  point  in  the 
Dog  River  3  miles  above  its  junction  wilii  tiie  Pascagoula  Kiver  to  the 
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12-foot  contour  in  Mississippi  Sound,  no  provision  having  been  made 
in  that  act  for  the  continuation  of  the  improvement  of  Pascagoula 
River  above  th(^  mouth  of  Dog  River.  The  total  amount  expended  on 
work  under  the  existing  project  up  to  the  close  of  the  fiscal  year  end- 
ing June  80,  1\K)2,  was  1^111,000,  of  which  the  sum  of  $10,000  is  esti- 
mated to  have  been  applied  to  maintenance. 

On  the  completion  of  openitions  in  1897  a  maximum  draft  of  9i  feet 
could  ])e  carried  up  to  Moss  Point,  while  the  river  above  this  point  had 
been  ch^ared  of  obstructions  so  as  to  allow  vessels  of  6i  feet  draft  to 
navigate  up  as  far  as  Cedar  Creek,  a  distance  of  55  miles,  throughout 
the  year. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$8,500  for  maintaining  the  improvement  of  Pascagoula  River  and  its 
tributaries,  the  Chickasahay  and  Leaf  rivers,  Mississippi.  It  is  pro- 
posed to  apply  the  sum  of  ^,000  from  this  appropriation  to  the  w^ork 
of  maintaiinng  the  existing  channel  in  Pascagoula  River. 

The  report  of  the  survey  upon  which  the  present  project  is  based  is 
printed  in  the  Anruial  Report  of  the  Chief  of  Engineers  for  1886,  page 
lt^l5.  An  account  of  the  improvement  is  contained  in  the  Annual 
lleport  of  the  Cliief  of  Engineers  for  1807,  page  1692. 

For  commercial  statistics  see  "Pascagoula  River  and  Horn  Island 
Harbor,  Mississippi.'' 

(/>)  Ch!ek'af<ah(iy  Rlvc^', — The  original  condition  of  this  river  was 
such  that  it  was  navigable  only  for  small  rafts  during  high  water,  and 
even  navigation  of  this  character  was  troublesome  and  dangerous. 
The  mininuim  width  of  the  channel  was  50  feet  and  the  minimum 
depth  6  inches,  the  river  bein^  badly  obstructed  with  logs  and  snags. 
The  original  project  for  this  improvement  was  adoptea  by  the  river 
and  harbor  act  of  September  19,  1890,  and  provided,  for  obtaining  a 
high-water  channel  from  the  mouth  of  the  river  up  to  Shubuta,  Miss., 
a  distance  of  130  miles,  by  the  removal  of  obstructions  and  overhang- 
ing trees.  The  river  and  harbor  act  of  June  3,  1896,  modified  this 
project  })v  limiting  the  improvement  to  that  part  of  the  river  between 
the  mouth  and  a  point  near  Bucatunna,  Miss.,  about  75  miles.  The 
project  further  provided  for  the  maintenance  of  the  improved  chan- 
nel. The  project  as  modified  was  completed  in  the  latter  part  of 
189t>,  at  a  cost  of  $12,399.73,  subsequent  operations  being  for  main- 
tenance of  the  improvement. 

On  June  30,  1900,  the  condition  of  the  river  w^as  such  as  to  permit 
of  its  navigation  by  light-draft  boats  up  to  the  railroad  bridge  near 
Bucatunna  on  a  4- foot  rise  above  ordinary  low  Avater.  Operations  in 
coiniection  with  this  improvement  w^ere  suspended  in  September,  1899, 
owing  to  the  exhaustion  of  available  funds,  since  which  time  a  num- 
Ixu'  of  obstructions  have  accumulated  in  the  channel. 

During  the  ])aHt  fiscal  year  expenditures  have  been  confined  to  the 
preservation  and  care  of  public  property.  The  totjil  amount  expended 
on  work  under  the  <^xistmg  project  up  to  the  close  of  the  fiscal  vear 
ending  June  30,  1902,  was  $19,500,  of  which  $7,100.27  has  feeen 
applied  to  maintenance. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$S,r>()0  for  maintaining  the  improvement  of  Pascagoula  River  and  its 
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The  combined  commerce  of  the  C'hickasahav  jukI  lx?uf  rivcra  fur  the  calendar  vear 
1901  amounted  to  2\H,7'^i)  tons;  vahie,  Sl,mK),0(K).  It  is  estimated  that  GO  j^er  cent  of 
the  tonnage  was  carrietl  on  the  Chickasal-.ay  and  40  per  cent  on  the  Leaf. 

(c)  Leaf  Ricer. — OrigiiiHlly  it  was  impnicticable  to  navigate  this 
river  on  account  of  the  sna<^s,  logs,  and  overhanging  trees  obstructing 
the  channel.  The  minimum  width  of  the  stream  was  lUO  feet  and  the 
minimum  depth  2^  feet.  The  original  project  for  this  improvement 
was  adopted  in  181M).  its  purpose  being  to  afford  a  channel  for  high- 
water  navigation  from  Bowie  Creek  to  the  mouth  of  the  river,  a  dis- 
tance of  75  miles,  bv  the  removal  of  obstructions  and  overhanging 
trees.  This  project  was  completed  in  18117,  at  a  cost  of  ^ll,()lti.04, 
since  which  time  expenditures  have  been  in  the  direction  of  maintain- 
ing the  improvement.  On  flune  80,  U^oO,  the  condition  of  the  river 
was  such  as  to  permit  of  its  navigation  by  light-dmft  boats  and  rafts 
of  logs  and  timoer  on  a  slight  rise  above  low  water. 

During  the  past  fiscal  year  no  work  has  been  done  in  the  way  of 
removing  obstructions,  as  no  funds  were  available  therefor;  since  the 
suspension  of  operations  in  I8t)l>  numerous  obstructions  have  accumu- 
lated in  the  channel.  The  total  amount  expended  on  work  under  this 
project  up  to  the  close  of  the  fiscal  vear  ending  June  80,  1902,  was 
il 7,600,  of  which  the  sum  of  J?G,2r»2.46  has  been  applied  to  maintenance. 

The  river  and  harbor  act  approved  June  18,  li)02,  appropriated 
$8,500  for  maintaining  the  improvement  of  Pascagoula  River  and  its 
tributaries,  the  Chicka.sahay  and  I^eaf  rivers,  Mississippi.  It  is  pro- 
posed to  apply  the  sum  of  5^2,250  from  this  appropriation  to  the  work 
of  maintaining  the  existing  high-water  channel  in  Leaf  River. 

The  report  of  the  survey  upon  Avhich  the  present  project  is  Imsed  is 
contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1899, 
page  14^2,  and  an  account  of  the  improvement  is  contained  in  the 
Annual  Reports  of  the  Chief  of  t^ngineers  for  1890  and  1900,  pages 
1452  and  2215,  respectively. 

For  commercial  statistics  see  report  on  Chickasahay  River. 

July  1,  1901,  balance  unexpnded $638. 15 

Amount  appropriated  l)y  river  and  liaHnir  act  a])pn)ve<l  June  IK),  UK)2  ..       8,500.00 

i),  138.  15 
June  30,  1902,  amount  exiK'nded  during  fLsail  year ()38. 15 

July  1,  1902,  balance  nnex])endctl 8, 500. 00 

(See  Appendixes  S  T-  iK) 

7.  Imjyravfug  Imrhn'  ot  B!l(hvl,  J//V.--This  channel  originally  had 
a  minimum  depth  of  4  feet.  The  original  project  for  its  improvement 
was  adopted  in  1S82  and  (contemplated  the  formation  of  a  channel 
through  Deer  Island  Flats  to  connect  Biloxi  Bay  with  the  Hack  Bay  of 
Biloxi,  at  an  estimated  cost  of  §35,0(M).  The  channel  thus  proposed 
was  to  have  a  depth  of  8  fiM,>t  at  low  water,  with  a  width  sufficient  for 
navigation. 

In  1884  this  project  was  changed  so  as  to  provide  for  deepening  the 
channel  from  Mississippi  Sound  to  the  wharves  at  Biloxi  from  the 
existing  depth  of  4  or  4i  feet  to  8  feet,  the  estimated  cost  of  this  work 
being  f55,(XK).  The  work  of  dredging  under  the  project  was  com- 
menced in  September,  1887,  and  the  project  was  completed  in  1802,  at 
a  cost  of  5534,148.64.     The  balance  ot  funds  available,  to  the  extent  of 
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$10,233.63,  was  .subseouently  applied  to  the  work  of  removing  shoals 
which  had  formed  in  tne  lower  part  of  the  dredged  cut,  and  to  widen- 
ing the  channel  to  a  slight  extent.  At  the  last  examination,  made  in 
AugiL'it,  1893,  the  channel  was  found  to  have  a  minimum  width  of  160 
feet  and  a  minimum  depth  of  9  feet.  No  work  has  been  in  progress 
in  connection  with  this  improvement  since  August,  1893. 

The  total  amount  expended  on  work  in  connection  with  the  existing 
project  to  the  close  of  the  fiscal  year  ending  June  30,  1902,  was 
1^,382.27.  In  January,  1896,  the  balance  of  $617.73  was  rcdeposited 
to  the  credit  of  the  appropriation. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$10,000  for  the  work  of  continuuig  the  improvement  of  kiioxi  Har- 
bor, JVIississippi.  It  is  proposed  to  apply  these  funds  to  the  work  of 
deepening  or  widening  tne  channel  at  Biloxi,  after  an  examination  of 
this  localitv  is  completed,  in  such  a  maimer  as  to  afford  the  greatest 
benefit  to  tlie  navigation  interests  of  the  port. 

The  report  of  the  preliminary  examination  of  Biloxi  Harbor  is 
printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1882,  page 
1322.  An  account  of  the  improvement  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1893,  page  1772. 

July  1,  1901,  balance  unexpended $617. 73 

Amount  appropriate<i  by  nver  and  harbor  act  approved  June  13, 1902. ..     10, 000. 00 

July  1,  1902,  Ijalance  unexpended 10,617.73 

(See  Appendix  S  10.) 

8.  Channel  from  GuJfport  to  Slap  Island  Harbor^  Mississippi. — 
Originally  no  channel  existed  between  Ship  Island  Harbor  and  Gulf- 
poit.  Miss.  The  depths  on  the  site  of  the  channel  now  in  progress  of 
formation  ranged  from  19  feet  to  8^  ft»et,  and  the  depths  over  the  site 
of  the  proposed  anc^horage  basin  varied  from  S^  feet  to  2i  feet. 

The  existing  project  for  this  improvement  was  adopted  by  the  river 
and  harbor  act  of  March  3,  181>9,  which  authorized  the  Secretary  of 
War  to  enter  into  a  contract  or  contracts  to  dredge  a  channel  300  feet 
wide  and  19  feet  deep  at  me^in  low  water  from  the  anchoi*age  basin  at 
Ship  Island  Harbor,  on  the  (lulf  of  Mexico,  to  Gulf  port,  Miss.,  and 
to  construct  at  the  end  of  this  channel  next  the  shore  an  anchorage 
basin  of  similar  depth  and  not  less  than  2, 040  feet  by  1,320  feet  m 
area.  This  act  also  authorized  the  Secretary  of  War  to  contract  for 
the  maintenance  of  this  channel  and  anchonige  basin  for  a  term  of  five 
years  after  their  completion,  for  the  sum  of  5fl(>,000  annually. 

This  work  w^as  iirst  advertised  in  1899,  but  no  bids  for  itsperform- 
ance  were  then  receiv(Kl.  It  was  again  advertised  in  January,  1901, 
and  one  bid  was  received,  which  was  accepted.  Under  this  proposal 
a  contract  was  entered  into  by  the  terms  of  which  it  was  agreed  by  the 
contitictor  to  dredge  the  channel  and  anchorage  basin  as  called  for  by 
the  project  for  the  sum  of  ^150,000,  to  be  completed  within  two  years 
from  the  date  of  commencement.  Under  the  terms  of  this  conti'act 
the  maintenance  of  the  channel  and  basin  was  requii'ed  for  the  term 
of  live  years  from  the  date  of  their  completion,  for  the  sum  of  $10,000 
annuallv. 

Work  under  this  contmct  was  comnu^nced  on  April  lt>,  1901,  and  has 
been  continuously  in  progress  since  that  time. 

On  June  30, 1902,  tne  depths  in  the  dredged  cut^s  in  the  channel  and 
anchorage  basin  varied  from  14  to  21  feet,  the  maximum  low-*water 
draft  available  being  18  feet. 
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The  average  range  of  tide  at  this  loculity  is  about  IJ  feet. 

The  sundry  civil  act  approved  fJune  28, 1902,  appropriated  ^150,000 
for  the  payment  of  contract  work  at  (lulfport  in  accordance  with  the 
provision  in  the  river  and  harlx)r  act  approved  March  3, 1890,  author- 
izing the  execution  of  this  work.  These  funds  will  he  held  until  the 
completion  of  the  channel  and  anehorage  ]>asin  of  the  projected 
dimensions. 

Under  date  of  Ma}^  20, 1001,  an  allotment  of  $l,0oo  from  the  perma- 
nent indefinite  appropriation  made  ])y  section  4  of  the  river  and  liarbor 
act  of  July  5,  1884,  was  made  for  this  work,  and  under  date  of  July 
24;  1901,  a  similar  allotment  of  ^9,485.04  was  made.  ITndc^r  these 
allotments  the  work  has  been  .surveyed  and  laid  out,  and  the  dumping 
of  the  material  dredged  under  the  contract  has  been  supervised  b}- 
inspectors  appointed  b\'  this  office.  The  expenditure  to  June  30, 1902, 
was  $5,522.27. 

A  report  of  a  survey  of  the  channel  from  Ship  Island  Harbor  to 
Gulfport,  Miss.,  is  printed  in  House  Doc.  No.  120,  Fifty-fifth  Congress, 
third  session,  and  is  reprinted  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1899,  page  1787. 

<  H  »M  M  ERCI A  L   8T ATIHTICW. 

During  the  calendar  year  1901,  S7,7(M)  tons  of  tiniU'r,  valiUHi  at  J?S77,0(X),  was  par- 
ried throujrh  the  4'liaiinol. 

July  1,  1«()1,  balam-e  iinexpemled </§448.98 

Amount  allotted  from  appropriation  made  by  act  of  July  5,  1884 "{),  485. 04 

Amount  appropriated  by  sundry  civil  act  ai)proved  June  28,  1902 150, 0(X).  (X) 

159,934.02 
June  30,  1902,  amount  exjx'ndcil  durinjj:  liscal  ye^ir '4, 971.  25 

July  1,  1902,  balance  unexpend^nl 154,  ^M)2.  77 

July  1,  1902,  outManding  liabilities a  540.  00 

July  1,  1902,  balance  available 154,422.77 


July  1,  1902,  amount  covere<l  by  uncompleted  contriictn 150, 000.  00 


Amount  that  cAn  be  profitably  (expended  in  liscal  year  ending  June  30, 
1904,  in  a^ldition  to  the  balance  nnex|)cnde<l  July  1,  1902,  for  main- 
tenance of  improvement 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  avt  of  June 
4,  1897,  and  of  Keotion  7  of  the  river  and  harlxir  act'of  1899. 

(See  Appendix  S  11.) 

9.  Shq>  hJaml  P(hs}<^  Jff.sfi/sftijwi. — Originally  the  depth  of  water 
over  the  outer  bar  at  Ship  Island  Pass  was  only  sufficient  for  vessels 
drawing  about  20  or  21  feet.  The  original  and  existing  project  for 
the  improvement  of  this  locality  was  adopted  in  the  river  and  harbor 
act  approved  March  8,  18!»9,  and  provides  for  the  formation  of  a 
26-foot  channel  through  this  bar  at  an  estimated  cost  of  $40,000. 

Work  under  this  project  was  commenced  in  Novemlxn*,  1899,  and 
continued  until  March,  1900,  when  the  project  was  completed,  a 
navigable  channel  4.000  feet  long  and  i46  feet  deep  having  been 
dredged  through  the  bar  at  Ship  Island  Pass. 

The  amount  expended  on  work  under  the  existing  project  to  the 
close  of  the  fisciil  year  ending  June  »')0,  UM):>,  is  Ji589,()95.88,  the  balance 

ff  Penuanent  indefinite  appropriation. 
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of  $304.  lii  from  the  appropriation  of  ^0,000,  made  by  the  river  and 
harbor  act  of  189J>,  having  been  redeposited  to  the  credit  of  the 
appropriation  on  June  2f>,  li)()l. 

During  the  past  fiscal  year  no  work  has  bi^en  done  in  connection 
with  this  improvement,  and  no  liabilities  have  been  incurred,  the  small 
balance  of  $11.76  available  on  fluly  1,  1901,  having  been  expended  in 
the  payment  of  incidental  lia])ilities  incurred  during  the  previous 
fiscal  year. 

An  account  of  this  improvement  is  contained  in  the  Annual  EejX)rt 
of  the  Chief  of  Engineers  for  IIMH),  page  2210,  and  the  report  of  the 
survey  ujx>n  which  the  jn'oiect  is  based  is  printed  in  House  Doc.  No. 
120,  Fifty-fifth  Congress,  third  session,  and  reprinted  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1809,  page  1787. 

July  1 ,  11K)1 ,  V)alaiu^  unexpended $11.  76 

June  30,  190*2,  amount  expended  durinjr  li.S(^al  year 1 1 .  76 

10,  l\(ui  RirfT  hth/w  Bockjxrj't^  Jli^at, — This  work  was  originally 
reported  under  the  heading  '"'rearl  River  below  Jackson."  An  act  of 
Congress  approved  April  21,  I9u0,  authorized  the  constmction  of  a 
fixed  bridge  across  Pearl  River  at  Rockport,  thus  virtually  making 
Rockport,  240  miles  from  the  mouth  of  the  river  and  07  miles  below 
Jackson,  the  head  of  navigation  for  this  section  of  the  stream. 

Prior  to  improvement,  the  condition  of  this  river  was  such  that  it 
was  not  navigable  except  during  high- water  stiiges,  and  even  then 
navigation  was  difficult  and  dangerous. 

The  original  project  for  this  improvement  was  adopted  in  1880,  and 
rovided  for  a  channel  of  navigable  width  and  5  feet  deep  at  low  water 
y  the  removal  of  snags  and  sunken  trees  from  the  river  bed  and  of 
overhanging  trees  from  the  banks,  at  an  estimated  cost  of  §95,940. 
This  project  having  been  found  to  be  impmcticable,  a  modified  project 
was  adopted  in  1885,  which  provided  for  securing  a  2-foot  channel  at 
low"  Avater  throughout  this  section  of  the  river,  at  an  estimated  cost  of 
|;145,940. 

The  total  amount  expended  under  this  project  and  its  modification 
up  to  the  close  of  the  fiscal  year  ending  June  30,  1902,  was  $155,125, 
of  which  about  $50,000  was  applied  to  maintenance.  The  condition  of 
the  river  on  June  30,  1901,  was  such  as  to  permit  of  its  navigation  at 
mean  low  water  from  the  mouth  to  Monticello,  a  distance  of  212  miles, 
by  boats  of  3  feet  draft.  From  Monticello  to  Rockport  the  river  is 
navigable  only  on  a  0  or  7  foot  rise  above  ordinary  low  water. 

Since  the  suspension  of  work,  on  January  15,  190(»,  the  channel  has 
been  injured  to  some  extent  by  snags,  logs,  and  other  obstructions 
lodging  in  the  stream.  Durin*^  the  past  fiscal  year  no  work  has  been 
done  in  connection  with  this  improvement,  expenditures  being  con- 
fined to  the  care  and  preservation  of  public  property. 

It  is  proposed  to  apply  the  appropriation  of  ^7,000,  made  available 
by  the  river  and  hari)or  act  of  June  13,  1902,  to  the  work  of  main- 
taining the  existing  improvement  by  the  removal  of  the  w^orst  of  the 
obstructions  that  liave  accumulated  in  the  channel  of  this  section  of 
the  riv(»r. 

An  account  of  the  improvement  is  contained  in  the  Annual  Reports 
of  the  C'hief  of  Engineers  for  1S97,  page  1098,  and  for  190i),  page 
22  is. 


I 
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(X)MMERriAL   STATISTICS. 


The  commerfe  on  the  river  for  tht»  calen<liir  year  ltX)l  iiiiH>nnte<i  Ut  about  198,000 
tons;  approximate  vahie,  !{»1, 010,000. 

July  1,  1901,  balance  unexj>ende<l $(>48.G0 

Amount  appropriated  by  nver  and  harlxir  act  approved  June  18,  1902. . .       7, 000. 00 

7,  (>48.  (JO 
June  30,  ltK)2,  amount  expended  durinj;  fiscal  year 048.  60 

July  1,  1902.  balance  unexpende<l 7,  000. 00 

(Sec  Appendix  S  12.) 

11,  Pearl  Jiiret'  hctwiett  Edlnhurcj  and  Jackson^  Miss, — {a)  Betice^^n 
Carthage  and  Jackson, — The  original  condition  of  this  section  of  the 
river  was  such  that  navigation  was  impossible  except  during  high-water 
stages,  and  even  then  it  was  difficult  and  dangerous.  The  inininiuni 
wioth  of  the  river  was  100  feet,  the  minimum  width  of  the  channel  40 
feet,  and  the  minimum  depth  in  the  channel  was  about  1  foot. 

The  original  project  for  this  improvement,  which  was  adopted  in 
1879,  contemplated  obtaining  a  clear  channel  of  navigable  width  and  5 
feet  deep  at  low  water  between  Jackson  and  Carthage,  a  distiince  of 
105  miles,  at  an  estimated  cost  of  8:21,000.  In  188(>  this  projex^t  was 
modified  so  as  to  reduce  ihe  proposed  depth  of  the  channel  to  be  obtained 
to  3  feet,  this  being  considerecl  sufficient  for  the  needs  of  navigation, 
and  at  the  same  time  the  estimate  of  cost  was  increased  ^21),000. 

The  amount  expended  on  work  under  the  existing  project  with  its 
modification  up  to  the  close*  of  the  fiscal  year  ending  June  80,  11M)2, 
was  $38,550,  of  which  the  sum  of  §12,535. Oii  was  applied  to  maintain- 
ing the  improvement.  Owing  to  the  insufiiciency  of  funds,  no  work 
has  l)een  done  during  the  past  fiscal  year  in  connection  with  this 
improvement,  other  than  caring  for  public  property. 

Work  under  the  project  was  completed  in  18i>3,  at  a  total  cost  of 
$26,014.98.  On  June  30,  1900,  a  2-toot  chaiuiel  within  the  limits  of 
the  improvement  had  been  ol)tained  and  preserved  in  accordance  with 
the  project.  Some  obstructions  have  subsequently  ac^uimulated  in  the 
river,  but  the  stream  is  still  navigiible  for  light-draft  boats  on  a  slight 
rise  above  mean  low  water.  It  is  proposed  to  apply  a  part  of  the 
appropriation  of  $1^,000,  made  available  by  the  river  and  harbor  act 
approved  June  13,  1902,  for  improving  Pearl  River  ])ctw(?en  Edinburg 
and  Jackson,  Miss.,  to  the  work  of  maintaining  the  existing  2-foot 
channel  between  Carthage  and  flackson,  by  the  removal  of  such 
obstructions  as  may  have  lodged  in  the  channel  since  the  suspension  of 
the  last  operations  of  improvement. 

An  account  of  this  work  is  contained  in  the  Annual  Reix)rts  of  the 
Chief  of  Engineers  for  1897,  page  1700,  and  for  1900,  page  2220. 

(5)  Between  Edlnhiirg  and  Carthage, — The  original  condition  of 
this  portion  of  the  river  was  such  that  navigation  at  low  water  was 
impossible,  while  during  high  stages  it  was  difficult  and  dangerous. 
The  minimum  width  of  the  channel  was  30  feet  and  the  minimum  depth 
of  water  about  3  inches. 

The  original  project  for  this  work  was  adopted  in  1884,  and  pro- 
vided for  a  high-water  channel  from  Edinburg  to  Carthage,  a  distimce 
of  25  miles,  during  six  or  eight  months  of  the  year,  at  an  estimated 
cost  of  $13,4()4,  and  for  maintenance  of  this  channel  at  an  animal  cost 


310    REPORT  OK  THE  CHIEF  OF  ENGINEERS,  IT.  S.  ARMY. 

of  $500.     Work  under  this  project  was  completed  in  1890,  at  a  cost  of 
$5,857.08,  subsequent  work  ))ein«^  for  the  purnose  of  maintenance. 

The  totiil  amount  expended  on  the  work  under  the  existing  project 
up  to  the  close  of  the  fiscal  year  endinj^  June  30,  1902,  was  $17,250, 
of  which  $il,8J>2.92  was  applied  to  mamtenance.  On  June  80,  1900, 
the  high-water  channel  haa  been  fairly  maintained,  although  the  river 
was  somewhat  obstructed  by  logs  and  snags,  funds  appropriated  in 
1899  having  been  insufficient  to  remove  the  a<'cunuilation  or  the  pre- 
vious two  years. 

During  the  past  fiscal  3ear  no  work  has  been  done  in  this  section  of 
the  river,  no  funds  being  available  for  such  oi)erations,  and  no  expend- 
itures were  incurred. 

It  is  proposed  to  apply  a  portion  of  the  appropriation  of  $3,000, 
made  available  bv  the  river  and  harbor  act  approved  June  13,  1902, 
for  improving  l^earl  River  between  Edinburg  and  Jackson  to  the 
removal  of  obstructions  which  have  lodged  in  the  navigable  channel 
of  the  river  l>etween  Edinburg  and  Carthage  since  the  suspension  of 
work  in  1899. 

An  account  of  this  improvement  is  contained  in  the  Annual  Repoils 
of  the  Chief  of  Engineers  for  1897,  page  1702,  and  for  1900,  page  2221. 

July  1,  1901,  balance  unexi>oiule<l $127.  75 

June  30,  1902,  amount  expendeti  during  liwoal  year 127.  76 

(See  Appendixes  S  13  and  14.) 

IMPROVEMENT  OF  HOMOCHITTO  RIVER,  MISSISSIPPI,  AND  OF  RIVERS 
AND  HARBORS  IN  SOUTHERN  LOUISIANA  AND  EASTERN  TEXAS. 

This  district  was  in  the  temporaiy  charge  of  Lieut.  E.  M.  Adams, 
Coi-ps  of  Engineers,  to  October  0,  1901,  and  in  the  charge  of  Lieut. 
Col.  H.  M.  Adams,  Corps  of  Engineers,  since  that  date,  with  Lieu- 
tenant Adams  under  his  mimediate  orders  to  December  13,  1901,  and 
Lieut.  Paul  Stanley  Bond,  Corps  of  Engineers,  since  March  19,  1902. 

1,  IlomocJiitto  River^  MlmtHHtppi. — About  8  miles  a))ove  Fort 
Adams,  Miss.,  the  Homochitto  enters  the  Mississippi  River.  For  the 
first  3  miles  it  is  called  the  '^ Narrows/'  and  for  a  distance  of  12  miles 
farther  it  takes  the  name  of  "^Old  Kiver.-'  A  preliminary  examina- 
tion in  1896  showed  that  the  Narrows  had  a  depth  of  5  feet  at  low 
water  and  a  width  of  150  feet,  ex(;ept  for  about  1  mile,  where  it  is 
very  narrow  and  shoal.  This  part  of  the  river  was  obstructed  by 
snags  and  trees.  Old  Ri\'er  was  about  1,000  feet  wide,  2  feet  deep 
over  the  shoalest  places  at  low  w^ater,  and  clear  of  obstructions. 
Above  Old  River  the  Homochitto  had  a  navigable  depth  of  8  feet  and  a 
width  of  150  feet  for  a  distance  of  45  miles,  but  was  thicklv  obstructed 
by  snags,  logs,  and  overhanging  trees. 

The  act  of  March  3,  1899,  appropriated  S1G,000  for  removing 
obstructions  between  the  mouth  ot  the  river  and  tlie  Yazoo  and  Mis- 
sissippi Valley  Railroad,  a  distance  of  about  60  miles,  and  a  project 
was  approved  April  18,  1899,  covering  this  work. 

Work  under  this  project  was  commenced  Nov(»mber  27, 1899,  and 
continued  until  August  13,  1900.  The  channel  was  cleared  for  18 
miles  from  the  mouth  to  a  width  varying  from  00  to  200  feet. 

The  amount  expendc^d  up  to  June  30,  1902,  was  §15,478.40. 

The  improvement  is  not  permanent;  snags  and  logs  aiicumulate  in 
that  portion  which  has  been  improved,  and  36  miles  of  channel  remains 
to  be  cleared  to  complete  the  project  of  1899. 
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COM  M  KRCI A I .   STATISTICS. 


The  commerce  carrieil  by  boats  over  the  Uoniochitto  River  from  January  1  to 
December  31, 1901,  consistea  of  800  tons,  vahiod  at  $13,(>(K).  Two  steamers,  with  an 
ag|nx*gate  tonnage  of  223  tons,  were  engage<l  in  the  trade. 

July  1,  1901,  balance  unexj)ende<l $584.28 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .      2, 000. 00 

2, 584.  28 
June  30,  1902,  amount  expended  during  tiwcal  year 62.  ()8 

July  1,  1902,  Imlance  unexpende<l 2, 521. 60 

(See  Appendix  T  1.) 

S.  Bogu£  ChitfOy  (Jlu'fiuiete  IHvev,  Bogu^  Falia^  Ti<ik^aw  River 
and  tributaries^  Amite  liirer,  and  Jiaymc  Manchac^  LoxuHiajia. — («) 
Bogiie  Chitto, — [This  work  was  in  the  charge  of  Maj.  Wm.  T.  Rosscll, 
Corps  of  Engineers,  until  September  9,  11^01,  and  of  Capt.  Spencer 
Cosby,  Corps  of  Engineers,  since  that  date.]  The  original  condition 
of  this  stream  rendered  navigation  inijx)ssible  except  during  very 
high  water,  the  channel  of  the  river  honig  obstructed  by  shoals  and 
bars  at  and  near  its  mouth,  and  by  snags,  logs,  and  overhanging 
trees  throughout  its  extent.  The  minimum  widtn  of  the  channel  was 
80  feet,  and  the  minimum  dej)th  3  feet.  The  present  project  was 
adopted  in  1890,  and  provided  for  securing  and  maintaining  a  channe* 
3  feet  deep  from  the  mouth  up  to  Alford's  bridge*,  near  Summit,  Miss., 
a  distance  of  about  190  miles,  bv  closing  the  west  mouth  of  the  river 
and  seveml  runout  bayous,  ancf  by  removing  obstructions  and  over- 
hanging trees,  at  an  estimated  cost  of  $55,0U0.  The  improvement  has 
never  teen  carried  farther  up  this  stream  than  Cross  Kiver,  80  miles 
al)ove.the  mouth,  as  the  appropriations  have  been  small  and  i)oi'tions 
of  the  expenditures  have  been  made  for  the  purpose  of  maintaining 
the  earlier  improvement. 

Total  amount  expended  on  work  under  the  existing  project  up  to 
the  close  of  the  fiscal  yeur  ending  June  30,  1902,  is  $25,000,  of  wnich 
$10,000  is  estimated  to  have  been  applied  to  maintenance. 

On  June  30,  1900,  the  condition  of  the  improvement  was  such  that 
the  river  could  be  navigated  from  the  mouth  up  to  Cross  Kiver  by 
light-draft  boats.  Since  that  time  the  channel  has  been  injured  by  the 
accumulation  of  logs  and  snags. 

The  river  and  harbor  act  approved  June  13,  1902,  made  the  follow- 
ing provision  for  continuing  the  improvement  of  Bogue  Chitto: 

Improving  Hogue  Chitto,  Chefiincte  River,  Bogue  Falia,  Tickfaw  River  and  tribu- 
taries, Amite  River,  and  Bayou  Manchae,  I-K^uisiana,  $9,500. 

The  report  of  the  survey  upon  which  the  present  project  is  based  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  page 
1465,  and  an  account  of  the  improvement  is  printed  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1897,  page  1703,  and  for  1900, 
page  2222. 

COMMSRCIAL  BTATIHTICH  FOR  THE  CALENDAR  YEARS   EN1)IN(J  DECEMBER  .'U,  1900  AND  1901. 

[Approximate.] 

I  lUOO.  j  1901. 

Articles.  , -_._-  

I     ToiiH.     I     Vttlue.      I     T(»iis.     J     Value. 


' _  I 

I  ■■  '      i  ■  '    "    "    I 


Logi  and  timber I      52,180       $331, (WO        30.000         »1«0.000 
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(t)  Chi'fiDicte  Rhrv  and  Bo(/ite  Falia. — Prior  to  improvement: 
Chefuncie  River — a  bar,  on  which  depth  of  water  was  41  fe^t, 
obstructed  the  iiioulh  of  the  river;  from  the  mouth  up  to  a  iK>int  of 
junction  with  Bo^ue  Falia,  1<)  miles  above,  the  river  was  from  800  to 
800  feet  w^ide  and  15  feet  deep,  navigable  for  steamers  and  sailing*  ves- 
sels, ])ut  obstructed  by  snags  and  overhanging  trees;  above  this  point, 
not  navigable.  Bogue  JuiHa — navigable  for  small  steamers  from  point 
of  junction  with  Cliefuncte  up  to  Gnints  Landing,  4  miles  above,  for 
sailing  vessels  drawing  5  feet  to  Covington,  2  miles  farther,  but 
obstructed  by  snags  and  overhanging  trees;  beyond  Covington,  not 
navigable. 

The  original  project,  adopted  in  1880,  provided  for  dredging  through 
the  bar  at  the  mouth  of  the  Cliefuncte  River  and  for  removal  of  all 
obstructions  between  the  mouth  of  the  river  and  Covington,  on  Bogue 
Falia;  estimated  cost,  $5,4()0.     This  project  was  modified  in  1884  to 

Crovide  for  building  a  breakwater  to  protect  the  channel  across  the 
ar;  estimated  cost,  ^l,r>0o.  The  work  of  maintenance  was  commenced 
in  1892  under  project  approved  August  10,  1892. 

Under  the  projects  described  the  work  of  improvement  and  main- 
tenance has  been  carried  on  since  1880.  The  breakwater  was  con- 
structed in  1884. 

Amount  expended  up  to  June  30,  ltH)2,  $10,409.27,  of  which  *8,9r)9.27 
was  for  maintenance.  On  that  date  there  existed,  from  Lake  Pont- 
chartrain  to  Covington,  a  channel  sufficient  for  the  commerce  of  the 
locality.  During  the  fiscal  year  ending  June  30,  1902,  no  work  waa 
done.  The  improvement  is  not  permanent,  as  obstructions  continue 
to  form. 

ComjKiratirf  xtafnnent  nfiYrclftfs  ami  tthijjinenti*  for  tni  iffartf. 


V«ar  oiuliij},' Mjiy  ;n  -  Tons. 


Chniige  ill  tonnaicefrom 
Iin'vitniHvear. 

IiUTcase.  !  Decrease. 
19,770 


1893 :;o. •:s\    

1894 24J,  KA  \        212, 1?<0 

1895 ly.  778  I '  192. 686 

1896 r,7.  t-^)  .         17, 902 

1897 IIO.OIM  I          42.35-1 

1898 ,      •jy.rK).')  I I  10.529 

1899 y7. 7Si)    1.716 

Calendar  vcar  isin* lo«;,  ."Sih.)  I        58. 711    

Calendar  year  190<) ,      S<),  8.V>  j 69,  Gil 

Calendar  year  1901 U2.S74  '  0,018  , 


(c)  Tirl'ffnr  Rlnr  ctiul  //.v  trlhutartcs, — Prior  to  improvement  these 
streams — the  Tickfaw,  Blood,  Natal  ban  v,  and  Ponchatoula — offered  a 
9-foot  channel,  navigable  for  stcnimers  and  schooners  for  an  aggregate 
length  of  88  miles;  the  channel  was  obstructed  by  snags,  logs,  and 
overhanging  trees. 

The  original  project,  adopted  in  18S1 ,  provided  for  removal  of  snags, 
logs,  and  similar  obstructions  so  far  as  appropriations  would  permit; 
estimated  cost,  J!>10,230.  The  work  of  iiiaint(Miance  was  commenced  in 
181»2,  under  project  approved  August  10,  181^2.  Under  these  projects 
the  work  has  been  carried  on  since  1S81.  In  1890  it  became  necessary 
to  remove  the  water  hyacinths  from  the  mouth  of  the  Tickfaw,  and  in 
1899  to  clear  away  a  bar  which  had  formed  in  the  same  locality.  About 
30  miles  of  the  river  and  tributaries  has  ])een  improved. 

Amount  expended  up  to  June  80,  1902,  was  J^ll, 989.81,  of  which 
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$3,989.81  was  for  maintenance.     On  that  date  the  streams  were  in  fair 
condition,  the  channel  being  available  for  vessels  drawing  ♦>  feet. 

During  the  fiscal  year  ending  June  30,  li)02,  no  work  was  done  in 
the  improvement  of  these  streams.  The*  improvement  is  not  perma- 
nent; snags,  logs,  and  hyacinths  continue  to  accumulate. 

Comparative  aiatement  of  receipts  and  nhipmaita  far  ten  ifcartt. 


Year  ending  May  31— 


Tons. 


ChunKt:  ill  tonimKt.-from 
I         previous  year. 


Increase.     Di^irrcase. 


1893 

1894 

vm 

1896 

1897 

1898 

1899 

Calendar  year  isw 
Calendar  year  19(iO 
Calendar  year  1901 


la.iHM  , 

10.003  , 

23,3H4  . 

72,K51  , 

6H,ll.i  '. 

f>'2,Wl    . 
79,  m) 
55,540  '. 
rvi.4<i4  ■ 


•2. 587 
26,  ooy 


4'>.U)7  I 

ii.ioi 
ISO.' 336  ., 
""im\ 


i(;.r)i9 

'i4.*73« 

"'J2."Gi8 

23,"  760 


(rf)  Aniite  Biver  and  Bayou  Manchixe. — Prior  to  improvement  the 
Amite  Kiver  was  navigable  for  small  steamers  for  a  distance  of  45 
miles  from  its  mouth;  Bayou  Manchac  for  a  distance  of  about  10  miles. 
Both  streams  were  obstructed  by  snags  and  overhanging  trees. 

The  original  project,  adopted  in  1880,  provided  for  clearing  the 
obstructions  from  the  Amite  above  Bayou  Manchac,  so  as  to  ol)tain  a 
channel  5  feet  in  depth  at  low  water;  estimated  cost,  ^23,760.  In  1S83 
this  project  was  moaified  so  as  to  extend  the  work  from  Bayou  Manchac 
to  I^ke  Maurei^as  at  an  additional  cost  of  $8,000.  In  18S8  Congress 
added  to  the  project  the  remov^al  of  obstructions  in  Bayou  Man(?hac. 

The  work  of  maintenance  was  commenced  in  1892,  under  project 
approved  August  13,  1892. 

Under  the  projects  described  the  work  has  been  carried  on  since 
1880;  Amite  Kiver  was  improved  for  42  miles  from  its  mouth  and  the 
bar  at  its  mouth  removed:  Bayou  Manchac  was  improved  for  a  dis- 
tance of  10  miles  from  its  mouth,  and  a  turning  basin  made  at  the 
upper  limit  of  improvement. 

Amount  expended  up  to  June  30,  1902,  was  ^33,687.6'-^,  of  which 
$8,887.63  was  for  maintenance.  On  June  30,  1901,  the  channel  was 
available  for  vessels  drawing  5  feet. 

During  the  fiscal  year  ending  June  30,  1902,  no  work  was  done 
toward  the  improvement  of  these  streams.  The  improvement  is  not 
permanent,  as  snags  accumulate. 

Comparative  Male  meat  of  receipts  ami  shipments  ff^r  tat  years. 


Year  ending  May  31 — 


18U3 

1894 :... 

1886 

1896 

1897 

1898 

1899 

Calendar  y  ea  r  1*899 
Calendar  year  1900 
Calendar  year  1901 


Tonx. 


22,099  I 

157,902  I 

42,98;j  , 

rAlo:^  I 
49.509  , 
M.749  I 

(••o.:k)r>  I 

59.«.',0  I 
25.400  ! 
69.818 


Chunjfi'inK 
prt'vioi 

Incrensr. 

innuKofrdui 
IS  year. 

Deerttisc. 

3.  nfiO 

13.'),  803 

114,919 

12,120 

5.594 

5. 240 
5, 5.56 

4r>5 

34,450 

•i-i.  iiA 
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July  1,  r.»()l,  biilHiici*  uuc-xiM»n<U;«l $100.79 

Anioniit  ai>pr<)i)riiite<.i  by  river  ami  liarb<»r  act  approved  June  1.%  19(^  ..      9,500.00 

9, 690. 79 
June  .'»0,  11K)2,  amount  ex|K^n(ie<l  <hirinfLj  fi«-al  year 37. 50 

July  1 ,  HJ02,  balance  unexiK'uded 9, 653. 29 

(See  Appendixes  8  15  and  T  2-4.) 

3,  Chshif/  crrratif<t>  In  Pass  a  Linitve^  MlftsUsippi  River, — Pass  a 
Lo litre  is  one  of  th(>  three  outlets  of  tlie  Misvsissippi  River.  The  cre- 
vasse forms  an  outlet  from  Pass  a  Ix)utre  into  an  arm  of  the  Gulf 
known  as  (lardcMi  Ishuid  liay,  and  was  caused  by  the  wearing  away  of 
the  south  hank  of  that  pass  at  a  locality  Yi  miles  l)elow  Head  of  Passes. 

The  ditch  where  the  crevasse  tirst  broke  was  3  feet  wide  in  1872,  and 
gradually  increased  from  year  to  year.  In  January,  1891,  the  crevasse 
began  to  widen  rapidly,  but  could  not  be  checked  on  account  of  high 
water  in  the  river.  In  fluly,  1891,  it  was  8t)0  feet  wide  and  25  feet 
deep.  Several  attempts  were  made  about  this  time  b}^  the  estate  of 
James  B.  Eads  to  close  the  crevasse,  but  it  seemed  a  hopeless  task,  and 
was  abandoned.  On  November  18,  1896,  the  crevasse  was  2,230  feet 
wide,  and  on  Fe])ruary  26,  1897,  Congress  appropriated  $250,000  for 
the  closure. 

The  project  approved  July  10,  1897,  provided  for  building  a  dam 
6,650  feet  long,  in  tw^o  sections,  1,900  and  4,750  feet  long,  respectively, 
forming  an  angle  of  112^  at  a  distance  of  3,000  feet  below  the  mouth 
of  the  crevasse,  the  dam  to  be  constructed  of  Wakefield  sheet  piling 
backed  with  a  double  row  of  piles  securely  braced  and  bolted  to  string- 
ers and  the  sheet  piling,  using  a  third  row  of  brace  piles  where  the 
depth  of  water  exceeded  20  feet. 

Under  this  project  a  contract  for  the  work  was  approved  December 
10, 1 897.  Work  was  carried  on  from  December  14, 1897,  to  January  27, 
1898,  and  from  August  5,  1S98,  to  November  18,  1898.  On  the  last- 
named  date  the  work  was  considered  completed,  and  was  acceptexl. 
At  that  time  it  seemed  that  the  closure  would  prove  a  permanent  suc- 
cess, notwithstanding  the  high  stage  of  the  river.  A  severe  storm 
arose  that  night,  and  on  November  14  the  dam  gave  way  in  two  locali- 
ties and  170  feet  of  it  washed  out.  From  time  to  time  since  then  the 
brenk  in  the  dam  has  wid(»ned.  On  June  30, 1902,  it  was  919  feet,  210 
feet  l)eing  lost  within  the  past  year. 

On  Fe))ruary  17,  1898,  Congress  allotted  ^10,000  from  this  appro- 
priation for  the  expenses  of  a  survey  and  report  by  a  Board  of  engi- 
neer olKcers  upon  the  practiciibility  of  securing  a  channel  of  adequate 
width  and  of  35  feet  ae])th  at  mean  low  water  of  the  Gulf  of  Mexico 
throughout  Southwest  Pass,  Mississippi  River.  The  survev  was  com- 
pleted in  1S98  and  report  submitted  on  January  7, 1899.  This  report 
IS  printed  in  House  Doc.  No.  142,  Fifty-fifth  Congress,  third  session, 
and  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1899  as  Appen- 
dix U19. 

The  amount  expended  from  this  appropriation  up  to  June  30,  1902, 
was  $228,995.08,  of  which  §6,727.36  was  for  the  survey  of  Southwest 
Pass  and  §1,000,  reserved  March  6, 1902,  for  expenses  of  the  Office  of 
the  Chief  of  Engineers. 

No  work  toward  closing  the  crevasse  was  attempted  during  the  past 
year,  the  amount  available  being  insuliicient  for  the  purpose. 
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July  1,  1901,  Iwilanoo  iinoxiK'iKk^l $2l\(m.ll2 

June  SOf  1902,  amount  t»xi>en(UMl  <lurinji?  fiscal  y<.'ar "  1 ,  (MK).  (K) 

July  1,  liH)2,  balam^  uiiexiKjndcMl 21.(KM.t)2 

(►See  Appendix  T  5.) 

4.  Outlet  of  the  Mtssisf^lpjfi  IHrcr. — The  river  and  harbor  act  of 
March  3,  18iM),  Jts  amended  by  the  act  of  tTuno  <>,  11>00,  appropriated 
fi5ti(>0,(X)0  for  constructing^  a  sill  across  Pass  a  Loiitre  and  for  con- 
structing and  opemting  one  or  more  dredges  for  imi)r()ving  the  outlet 
of  the  Mississippi  River,  and  authorized  continuing  contracts  to  be 
made  for  these  purposes  not  exceeding  ^300.000  additional.  It  also 
provided  for  the  appointment  of  a  Board  of  P^ngineers  to  prepare  a 
projecl  for  a  channel  35  feet  in  depth  throught  Southwest  Pass,  and 
appropriated  ^2n,000  for  expenses  of  the  Board.  The  sundry  civil 
act  of  June  6,  lUlX),  appropriated  5?30<.),00<)  additional  to  cover  the 
authorized  contiiming  contracts. 

On  September  23,  IHW,  and  July  2,  ll)()0,^the  Secretary  of  War 
approved  projects  allotting,  of  the  total  of  §500,0U0  appropriated, 
aggregate  amounts  of  $175,000  for  sill  construction  and  $325,000  for 
construction  and  openition  of  one  dredge* 

A  contmct  for  the  construction  of  a  mattress  sill,  weighted  WMth 
stone,  acToss  the  head  of  Pass  a  Loutre  was  entered  into  March  31, 11)00. 
Work  on  the  sill  was  commenced  Julv  1,  11)00,  and  completed  Decem- 
ber 31,  19W,  at  a  total  cost  of  ^17J:,i)U.oO.  This  sill  has  prevented 
the  enlargement  of  Pass  a  Loutre,  and  has  increased  the  current  across 
head  of  South  Pass. 

A  dredge  for  work  at  this  locality  is  being  built  under  the  direction 
of  Capt.  J.  C.  Sanford,  C<:)rps  of  ilngineers,  and  contracts  amounting 
to  5^286,605  are  now  in  force  for  its  construction,  the  time  for  com- 
pletion being  February  2S,  1J)03. 

Counting  all  material  gotten  out  especially'  for  this  dredge  and  the 
amount  of  shop  work  done,  the  boat  as  a  whole  was  al)out  33.8  per 
cent  completed  at  the  close  of  the  past  fiscal  year. 

The  sum  of  ^179,610.41  has  I)een  expended  on  this  work  by  the 
New  Orleans,  La.,  office  up  to  June  30,  1902,  of  which  §174,914.06 
was  for  the  sill  and  ^,696.35  for  (expenses  connected  with  preparation 
of  plans,  etc.,  for  a  dredge. 

The  Board  of  Engineers  appointed  under  provisions  of  the  act  of 
March  3,  1899,  submitted  a  leport  and  project  for  Southwest  Pass 
channel  on  January  11,  1900.  The  report  was  transmitted  to  Con- 
gress and  is  printed  in  House  Doc.  No.  329,  Fifty-sixth  Congress,  first 
session,  and  also  on  pages  2287-2302,  annual  report  for  1900. 

The  project  of  the  Board  contemplates  securing  a  channel  1,000  feet 
wide  and  35  feet  deep  at  mean  low  water  throughout  the  South w^est 
Pass,  by  dredging;  the  construction  of  two  jetties  to  maintain  the 
channel;  the  construction  of  sills  across  Cubits  Gap,  The  Jump,  and 
Baptiste  Collets  Canal;  the  closing  of  all  minor  outlets  below  the 
forts;  the  construction  of  an  additional  dredge,  together  with  other 
necessary  plant,  such  as  tugboats,  barges,  tmcks,  buildings,  etc.,  and 
the  purcnase  of  land  at  the  shon»  ends  of  the  jetties;  the  whole  esti- 
mated to  cost  $6,000,000,  and  is^l5(^0<^0  additional  per  animm  for 
maintenance. 

«  Withdrawn  for  oxih^iihoh  Ollico  Chief  of  Engineers. 
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the  prosecution  of  the  project,  at  the  same  time  authorizing  the  Sec- 
retary  of  War,  in  his  discretion,  to  modify  the  plans  described  in  the 
report  of  the  lioard.     No  expenditures  had  been  made  from  this  appro- 
priation to  June  30,  1902. 
In  the  project  mentioned  the  Board  stated  that — 

If  no  serious  unforeseen  ditliculties  are  met  with  and  the  funds  are  supplied  in  suf* 
ficient  qusmtity,  a  practicable  ship  channel  throu|fh  Southwest  Pass  should  be  open 
to  commerce  at  the  end  of  three  years  from  the  time  when  the  funds  become  availa- 
ble, and  the  entire  work  should  iw  completed  in  five  years.  It  is  assumed  that  the 
whole  amount  of  the  estimate  will  be  appropriated  in*  four  equal  annual  appropria- 
tions. 

If  the  project  of  the  Board  is  to  be  carried  out  without  interruption 
to  the  progress  of  the  work,  the  sum  of  ^1,500,000  will  be  required 
for  the  fiscal  year  ending  June  80,   1904. 

S(^e  reports  on  closinj^  crevasse  in  Pass  a  Loutre,  and  maintenance 
of  South  Pass  channel,  Mississippi  River,  in  connection  with  this 
work. 

Coin)nt<rcf'<d  statist icH, — For  commercial  statistics  for  the  port  of 
New  Orleans,  see  report  on  maintenance  of  South  Pass  channel,  Mis- 
sissippi River. 

OITTLET   MISSISSIPPI    RIYEK. 

July  1 ,  U^Ol,  l>alance  unexpended $321, 915. 72 

June  30,  1JK)2,  amount  expended  during  fiscal  year <»  1, 528. 13 

July  1,  1902,  balance  unexpended 320,389.59 

sorTinvEST  pass,  Mississippi  rivkk. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902.     $750,000.00 
July  1,  1902,  balance  unexpended 750,000.00 


Amount  (estimatetl )  rc^quired  for  completion  of  existinjr  project 5, 250,000. 00 

Amount  that  can  Ik?  profitablv  expendtH.!  in  lisciil  vear  ending  June 

30,  19(H,  in  addition  to  the  balance  unexpended  July  1, 1902 1,,  500, 000. 00 

SubmittcKl  in   compliance  with  reiiuirementa  of  sundry  civil  act  of 

June  4,  1897. 

(See  Appendix  T  0.) 

5,  Maiidennnce  of  South  Pans  channeh  Mlsfiistiljrpi  River. — ^The  act 
of  Conj,a'ess  of  March  3,  1875,  amended  l)y  acts  of  June  lU,  1878,  and 
March  8,  187ii,  made  provision  for  the  construction,  bv  James  B.  Eads 
or  his  representatives,  of  jetties  and  other  works  in  South  Pass,  to 
secure  and  maintain  a  channel  20  feet  in  depth  thiough  the  pass,  and 
throu<(h  the  jetties  at  the  mouth  of  the  pass  a  channel  ^'20  feet  m depth, 
not  less  than  200  feet  in  width  at  the  bottom,  and  having  through  it  a 
central  depth  of  30  feet  without  regard  to  width."  A  contract  was  uiade 
for  the  maintenance  of  such  a  channel  for  a  period  of  twenty  years. 

On  Jaiuiary  28,  liK>l,  this  contract  expired,  and  the  work  of  main- 
tenance is  being  continued  under  the  provision;-'  of  the  emergency  river 
and  harbor  act  of  flune  t),  1900,  which  provides  that  at  the  termmation 
of  the  contr-act  with  the  rejpresenbitives  of  the  estate  of  James  B.  Eads, 
dec(^as(»d,  the  Secretary  of  War  shall  tiike  charge  of  and  maintain  the 
channel,  jetties,  and  auxiliary  works  at  South  Pass,  for  which  a  suna 

''  Inclu(l(*8  $1,000  allotted  to  Capt.  J.  C.  Sanford,  October  30,  1901. 
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not  to  exceed  ^100,000  per  year  is  appropriated  until  otherwise  pro- 
vided for  by  law. 

The  sum  of  ^25,000  was  also  appropriated  h^^  the  sundry  civil  aet  of 
June  6,  11)00,  for  the  purpose  of  altering  a  dred^rc  or  dredges  of  the 
Mississippi  River  Coniniission  so  as  to  make  the  same  available  for  use 
in  8outh  rass  in  case  anv  umisual  obstruction  to  navigation  occurred. 

The  river  and  harbor  act  approved  June  13, 1J)02,  also  contained  the 
followmg  provisions  for  this  work,  viz: 

The  Secretary  of  War  is  hereby  directed  to  maintain  the  channel  in  the  South  Pans 
of  the  MistiJissippi  River  with  the  utmost  elliciency,  and  for  that  purpose  the  dredj^e 
boat  BcUij  or  any  other  availabh*  Government  dred^re,  may  Ik?  used,  and  the  UukIs 
and  buildings  on  either  si<le  of  tluj  South  Pa^s,  or  such  ])art  tliereof  as  in  his  discretion 
may  be  necessary,  may  l>e  })urrhased  for  the  United  States  from  the  heirs  or  legal 
representatives  of  James  J^.  ICads,  deceased,  and  for  the  purposes  named  herein 
seventy-five  thousand  dollars  is  hereby  appropriated  in  addition  to  the  one  hundred 
thoysand  dollars  annually  allowed  for  maintenance  in  the  act  of  Congress  approved 
June  sixth,  nineteen  hundred. 

The  provisions  of  the  act  of  March  third,  eighteen  hundre<i  and  seventy-five,  and 
of  the  act  of  August  eleventh,  eighteen  hundred  an<l  eighty-eight,  witH  regard  to 
examinations  and  surveys  at  S<:)uth  Pass,  mouth  of  the  Mississippi  Kiver,  shall  n»main 
in  force  as  fully  as  though  they  wc^re  herein  reenacted  in  express  terms,  notwith- 
standing the  termination  of  the  contract  with  the  late  James  B.  Eads  and  associates. 

Under  the  provisions  of  the  sundry  civil  act  approved  June  6,  1900, 
the  dredge  Beta  was  tmnsferred  to  South  J^ass,  and  employed  in  the 
work  of  maintaining  the  channel  from  February  4  to  June  27,  1901. 
The  result  of  the  work  was  an  increase  in  the  depth  through  Goat 
Island,  Grand  Bavou,  Upper  Ikse,  and  Port  Eads  reaches  from  27.4, 
27.5,  28  and  28  to  30.8,  29.2,  29.4,  and  30.9  feet,  respectively,  over 
an  aggregate  length  of  lo,8o0  feet.  The  U.  S.  dredge  fSabme  was 
employed  on  the  work  for  a  short  time  during  the  past  fiscal  year. 
The  ^eta  was  retransferred  to  South  Pass  in  May,  1902,  and  with  an 
allotment  of  $10,000  from  the  emergency  river  and  harbor  appropria- 
tion of  Jime  t],  1900,  dredging  has  been  carried  on  since  May  2(),  com- 
mencing in  Port  Eads  reach.  The  available  depth  was  2r).4  feet,  and 
after  eighty -six  hours'  dredging  it  wius  incieased  to  31.1  feet.  A  cut 
2,700  feet  in  length  was  made,  resulting  in  a  channel  depth  of  31  to  33 
feet,  generally  the  latter,  with  a  width  of  50  feet  for  the  30-foot 
channel.  The  dredge  was  at  work  in  this  locality  at  the  close  of  the 
past  fiscal  year. 

The  jetties  and  auxiliary  works  were  maintained  in  effective  condi- 
tion, resulting  in  the  utmost  efficiency  in  maintaining  a  channel  of 
more  commercial  value  than  ever  before  existed  through  South  Pass. 

A  portion  of  the  plant  and  material  of  the  Eads  esUite  was  pur- 
chased for  use  in  repairs  and  maintenance  to  jetties  and  auxiliary' 
ivorks 

Thesum  of  $109,522.07.  including  $9,447.69  outstanding  liabilities 
that  could  not  be  paid  until  after  June  30,  was  experided  on  this  work 
during  the  past  fiscal  year.  The  following  is  a  statement  of  the 
expenditures  from  January  29,  1901,  to  June  30,  1902: 

EXPENDITURES. 

Maintenance  of  South  Pafis  Channel,  ^lis^sippippi  River,  act  of  June  6, 1900: 

Fiscal  vear  1901 $42,101.71 

Fiscal  year  1902 99,522.07 

141,02.^.78 
Emei^gencies  in  river  and  harbor  works,  act  of  June  6, 1900,  lis^oal  year  1002 .     10, 000. 00 

151,62S,1% 


\ 
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Ojmpamtire  utatrment  of  rereiptu  and  Hhipmcutn^fur  thnr   yvan*  for  the  port  of  Xeir 

Orleiin9y  La. 


CYuingv.  i  n  toniiaife  f  rr>m 

X.             •-....«                                          rr.                      previous  yi«ar. 
^ear  ondiiiK  I)cveni)jcr  :n.  ,      Tons. ^ 

Incrt'aso.  ;  DeiTeane. 


1899 a,17ti,T40   1 

1 900 2, 77.i ,  tV45    >  403, 095 

1901 1.213.869       1,410,:!1!4  I 


PelRMANEN'T    AND   EMERCiENCY    APPR01»RIATIUN». 

Amount  appropriate<l  ))>•  emerpencv  river  and  harlK^r  act  approv<*«l  June 
(),  IIHX),  forfist-al  year  VMl I §100,000.00 

Amount  allotted  March  24,  19()2,  from  appropriation  for  emergencieB  in 
river  and  harbor  works,  act  approved  June  G,  liKX) '. 10, 000. 00 


June  :I0,  1902,  amount  expendwl  during  liscal  vear 100, 074. 38 

June  30,  1902,  outstanding  liabilities I «,  447. 69 


1 10, 000. 00 


June  .'^,  1902,  total  cost  of  operations  during  tiscal  year 109, 522, 07 

June  .'>0,  li)02,  Ijalance  reverting  to  Treasjury 477. 93 

APrROrRIATION    FOR    ALTERING    DREIXJE8. 

July  1,  1901,  balance  unexi>ende<l $5, 901. 09 

November  20,  1901,  dofKwil  as  reijaymcnt  to  appropriation 1. 53 

July  1,  1902,  balance  uncxpend(?d 5, 902. 62 

(Si^e  Appendix  T  7.) 

6,  Biiyon  Lafourche^  Louhim^a. — Bayou  Lafourche  is  an  outlet  of 
the  Mississippi  River,  forrninor  a  junction  10  miles  al)ove  New  Orleans. 
It  is  about  1()5  mih*s  long,  and  flows  into  the  Gulf  of  Mexico.  In  its 
original  condition  it  was  o}>structed  ))y  logs,  snags,  and  overhanging 
trees.  The  project  of  187l>  provided  for  the  removal  of  such  obstruc- 
tions to  improve  low-w^ater  navigation.  Work  under  this  project  was 
carried  on  until  1885,  with  appropriations  aggregating  J30,000. 

The  project  of  June  11,  l88*t,  provided  for  the  construction  of  a  look 
to  connect  the  bayou  with  the  Mississippi  River,  and  for  di edging  a 
channel  75  feet  wide  and  5  feet  deep  at  mean  low  water  of  the  Gulf,  at 
an  estimated  cost  of  }5vl:5(>,(HM)and  ^8,0o()  annually  thereafter  for  main- 
tenance. Work  under  this  project  was  confined  to  dredging  to  maintain 
low-water  navigation,  the  appropriations  at  auv  one  time  being  insuffi- 
cient to  warrant  the  commencement  of  the  lock,  and  the  exigencies  of 
connnerce  not  permitting  a  suspension  of  the  dredging. 

The  project  of  1880  was  modified  on  September  23,  i80(>,  and  held  in 
abeyance  the  construction  of  the  lock,  restricting  operations  to  dredging 
to  maintain  low-water  navigation,  at  an  estimated  cost  of  ^25,000  per 
annum. 

The  project  of  July  IJ,  181»5,  for  the  expenditure  of  ^0,000  appro- 
priated August  18,  ism,  recommend(*d  that  $3o,000  be  reserved  for 
the  purchase  of  a  di'cdgo  whenever  it  should  become  advisable  to  make 
such  purchase. 

Dredging  operations  under  the  modified  project  of  18i)6  were  carried 
on  in  1^1»7  and  lsi»8  from  the  head  of  the  bavou  to  about  3  miles  below 
Thibodeaux,  improving  about  38  miles  of  channel.    This  improvement 
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is  not  permanent,  as  sand  bars  form  each  year  after  the  subsidence  of 
floods  in  the  Mississippi  River. 

The  project  of  July  11, 1895,  so  far  as  the  reservation  of  $30,000  for 
purchase  of  a  dredge  is  concerned,  was  modified  on  December  7, 18i)9, 
to  allow  the  expenditure  of  $9,000  of  this  amount  in  dredging  to  maintain 
flatboat  navigation  during  low  water.  With  these  funds  and  the  $7,500 
appropriated  March  3,  1899,  dredging  was  carried  on  from  August  9, 
1899,  to  January  22, 1900,  and  a  deptn  of  3  feet  during  low  water  was 
secured  from  the  head  of  the  bayou  at  Donaldsonville  to  a  point  8  miles 
below. 

The  project  of  July  11, 1895,  was  further  modified  on  May  LL,  1900, 
to  allow  the  expenditure  of  funds  remaining  to  the  credit  of  this  appro- 
priation in  dredging  during  the  low-water  season.  Dredging  was 
carried  on  from  July  25,  1900,  to  December  8,  1900,  over  a  distance 
of  5i  miles,  maintaining  a  channel  60  feet  wide  and  3  feet  deep  during 
low-water  season  of  1900. 

The  amount  expended  on  this  work  up  to  June  30,  1902,  was 
$251,526.57. 

To  maintain  channel  during  low-water  season  of  1901,  dredging  was 
done  from  June  25  to  December  30, 1901.  The  work  extended  over  a 
stretch  of  8  miles,  the  actual  dredging  having  a  length  of  4.6  miles. 

The  conditions  existing  in  the  bayou  at  this  time  are  the  same  that 
prevailed  on  June  30,  1901.  Steamboatij  ply  the  stream  for  about 
eight  months  of  each  year,  but  during  the  remaining  months  the  com- 
merce is  carried  b}^  flatboats  from  the  Mississippi  River.  The  width 
of  the  bayou  at  low  water  is  about  60  feet;  the  navigable  depth  is  18 
inches. 

ConkpunUire  MntemerU  of  receipts  and  shipnunts  for  tni  tfrcrn. 

_  _-  _-.     .-  ^  __.        _ 


Chango  in  tonnn^e  fn)m 
„  '         pn?\iims  vt'iir. 

I  JiH-reaso.  ,  I>('crouse. 


Year  ending  May  31—  I  I 

1893 

1«M 

1W5 

1896 

1897 

1896 

1899 

Calendar  year—  i  ' 

1899 lo7,258  ' '  l9,'2.'iH 

1900 ,    •2l0,:ji.'i  I        r>:',.or)7  ' 

1901 :     I37,:i.i7    1  72,a5H 

i  i 


212.  176  '          40,591 

273,r^5  '  til, 210  I 

2(»3,(>()7  ' I  10,079 

229.8«.U  ' 3;J,716 

217.292    12,599 

2(i9.S«W  '  52,  km;  I 

2l>t;.  '^U\    ,  62, 882 


July  1,  1901,  balance  uiiexpeiKlcd $1L»,  2CH).  S9 

Amount  appropriated  by  nver  ami  harbor  a<t  ai)i)ruvtMl  ,h\nv  V.),  VM)'2.. .      7, 5(().  (K) 

li),  700.89 
June  30, 1902, amount  expended  duriji^  lisial  year 11,  227.  4(5 


July  1, 1902,  balance  unexix»nde<l 8, 473.  43 

(See  Appendix  T  8.) 

7.  Bayou  Plaqueniine^  Grand  River ^  and  Pigeon  Bayonx^  LoHiniana. — 
Prior  to  1867  the  largest  steamboats  could  pass  through  Ikyou  PhKjuc*- 
mine  into  Grand  Lake  and  other  connecting  water  routes,  l)ut  at 
that  time  the  police  jury  of  Ibenille  Parish  closed  the  baj-ou  by  means 
of  a  dam,  shutting  out  the  waters  of  the  Mississippi.     Grand  River 
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and  Pigeon  Bayous  were  obstructed  bv  snags,  logs,  overhanging  trees, 
and  sand  l)ars. 

The  pres(»nl  project  is  based  upon  legislation  by  Congress,  according 
to  project  and  estimate  sulmiitted  February  11, 1887,  and  provides  for 
dredging  a  channel  in  Bayou  Plaquemine  (JO  feet  wide  ana  6  feet  deep 
from  d(M»n  water  up  to  the  Plaquemine  dike,  constructing  a  lock  to 
connect  the  ])ay<>u  with  the  Mississippi  River,  securing  the  mouth  of 
the  bayou  from  further  caving,  and  removing  obstructions  from  Grand 
River  and  Pigeon  Bayous;  totjd  estimated  cost,  ^1,708,250. 

The  project  of  1887  ^>tis  modified  on  April  10,  1899,  to  allow  for 
dredging  Bavou  Plaquemine  to  a  depth  of  10  feet  and  a  width  of  125 
feet. 

The  protection  of  the  bank  of  the  Mississippi  River  at  the  mouth  of 
the  ))ayou  was  added  to  the  improvement  in  1888,  and  in  act  of  July 
18,  JSI>2,  the  improvement  of  Grand  River  and  Pigeon  Bayous  was  also 
incor})o  rated. 

The  act  of  June  3,  1890,  authorized  continuing  contracts  to  be  en- 
tered into  to  complete  the  project  of  improvement,  not  to  exceed 
^l,lT':5,r^5n,  exclusive  of  the  amounts  therein  and  previously  appropri- 
ated. 

Dredging  was  carried  on  in  Ba3^ou  Plaquemine  in  1890,  1891,  1892, 
and  I8i)i,  resulting  in  securing  a  channel  0  feet  deep  and  60  feet  wide 
from  the  mouth  to  the  railroad  bridge. 

Work  has  [)een  carried  on  under  the  modified  project  since  October 
2l^  18iH»,  under  contract  dated  July  15,  189i),  for  the  rectification  of 
Bayou  Plaquemine.  About  four-tenths  of  the  work  provided  for  under 
the  contract  has  been  completed  to  the  required  depth  of  10  feet  and 
width  of  125  feet. 

An  allotment  of  ^75,000  was  made*  from  the  appropriation  of  1888 
for  securing  the  bank  of  the  Mississippi  River  at  the  head  of  the 
baj'ou.  Five  submerged  spur  dikes  placed  at  intervals  of  about  900 
feet,  with  intervals  protected  by  revetment,  were  completed  in  1894. 
These  dikes  and  revetments  form  a  continuous  protection  1,400  feet 
long  l)elow  the  site  of  the  lock  and  1,200  feet  above,  with  an  intei*val 
of  500  feet  oi)posite  the  lock  site  left  for  excavating  the  necessary 
channel  to  the  lock.  During  the  past  fiscal  year  two  mattresses  40*0 
by  000  feet  and  400  by  450  feet,  respectively,  were  sunk  in  the  river 
and  heavily  loaded  with  stone  for  protection  of  the  banks  near  the 
proposed  approach  to  the  lock. 

In  ]si)3,  181^4,  and  1897  obstructions  were  removed  from  the  mouth 
of  Bayou  Sorrel  and  down  Grand  River  through  Pigeon  Bayou  to 
Grand  I^ake,  a  distance  of  80  miles.  Flat  I^ake  at  the  mouth  of  Grand 
River,  was  dredged  in  1898  and  J  897. 

AVork  of  dredging  and  removing  obstructions  from  Grand  River 
was  carried  on  under  contract  of  Novem})er  25,  1889,  until  April  20, 
1901.  Obstructions  were  removed  from  the  mouth  of  Bayou  Plaque- 
mine to  2  miles  ])elow  Bayou  Pigeon,  and  at  Bay  Natchez,  a  distance 
of  30  miles.  A  survey  of  Flat  I^ake  and  Bay  Natchez  was  made  in 
1901 .  and  a  project  for  dredging  a  50-foot  channel  10  feet  deep  through 
them  was  approved  April  20,  19(»1,  and  modified  March  21,  1902.  A 
contract  for  the  work  was  approved  May  1,  1902. 

With  funds  appropriated  in  1M94  the  work  of  constructing  a  coffer- 
dam, excavating,  and  driving  a  pile  foundation  for  the  lock  was 
carried  on  from  1895  to  1898  and  completed. 
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In  1891  a  project  for  the  construction  of  a  lock  was  submitted,  but 
the  funds  available  were  insufficient  to  warrant  its  commencement  at 
that  time.  The  Board  of  Engineer  officers  appointed  to  prepare  plans 
and  specifications  estimated  the  cost  of  the  lock  at  $700,000.  Ke vised 
plans  and  specifications  for  the  construction  of  the  lock  and  approaches 
were  approved  October  27,  1897,  and  December  2,  1897,  respectively, 
and  a  continuing  contract  for  the  work  was  entered  into  May  28, 1898, 
and  approved  fJune  17,  1898.     The  work  was  commenced  in  August, 

1898.  On  June  30,  1901,  the  floor  and  walls  of  the  lock  had  been 
completed;  miter  sills,  inlet  pipes,  and  snubbing  hooks  had  been  placed. 
No  work  imder  this  contract  was  accomplished  during  the  past  fisciil 
year.  The  excavation  for  the  approaches,  the  fill  benind  walls,  con- 
struction of  connection  levees,  and  erection  of  gates  remain  to  complete 
the  lock. 

A  Board  of  Engineer  officers  was  appointed  during  the  year  to  con- 
sider certain  questions  relative  to  this  contract.  The  Board  submitted 
a  report  on  May  22, 1902.  The  contmctors  have  been  asked  to  submit 
a  pnce  for  the  extra  items. 

A  contract  for  the  construction  of  power  house  and  operating 
machinery  for  the  lock,  for  $114,000,  was  entered  into  November  18, 

1899.  This  work  will  be  commenced  when  the  lock  is  nearer  comple- 
tion. 

Plans  for  an  approach  to  the  lock,  to  be  constructed  on  the  river 
side  at  an  estimated  cost  of  $114,000,  wore  approved  April  20,  1901. 
The  execution  of  this  work  will  be  deferred  until  the  lock  is  nearer 
completion. 

For  the  approach  to  the  lock  1.25  acres  of  land  on  the  north  side  and 
0.31  acre  on  the  south  side  were  purchased  August  24,  1900,  for 
$7,600. 

A  contract  was  approved  May  5, 1902,  for  the  construction  of  a  pro- 
tection levee  from  tne  northeast  corner  of  the  lock,  to  connect  with 
the  main  levee  system  in  front  of  the  lock.  About  one-third  of  the 
work  was  completed  on  June  30,  1902. 

The  sum  of  $944,992.03  was  expended  on  these  improvements  up  to 
June  30, 1902,  including  $1,000  withdrawn  by  Office  of  the  Chief  Engi- 
neer, June  20,  1901,  for  office  expenses. 

During  high  water  there  is  a  depth  of  from  10  to  12  feet  in  these 
streams,  but  during  low  water  there  is  a  depth  of  only  4  feet  in  Bay 
Natchez  and  4i  feet  in  Flat  Lake. 

Comparaiive  utaiement  of  receipts  and  shijmienis  for  ten  yearn. 


Year  ending  May  81— 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

Calendar  year— 

1899 

1900 

1901 


Change  in  tonnage  from 
previous  year. 


Ton«. 


78,756 
133,752 
120,542 
92,379 
57,055 
76,626 
89,301 

111,750 

88.543 

263,000 


Increase.  '  Decrease. 


54,996 


19,571 
12,675 

22,449 


194,467 


53,119 


13,210 
28,163 
35,324 


23.207 


BNG  1902 21 
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July  1, 1901,  balance  unexpended $783,277.70 

June  3iO,  1902,  amount  expended  during  fiscal  year 88, 269. 73 

July  1,  1902,  balance  unexpended 695,007.97 

July  1,  1902,  outstanding  liabilities 25, 894. 39 

July  1,  1902,  balance  available 669, 113. 58 

July  1,  1902,  amount  covered  by  uncompleted  contracts 476, 271. 19 

(See  Appendix  T  9.) 

8,  Bayou  C&urtahleau^  Louisiana, — Bayou  Courtableau  lies  within 
the  Atchafalaya  Basin  and  is  tributary  to  the  Atchafalaya  River. 
Prior  to  improvement  the  Atchafalaya  River  had  formed  a  large 
deposit  of  sand,  known  as  Little  Devil  Bar,  at  the  mouth  of  Bayou 
Courtableau.  It  was  proposed  by  the  project  of  1880  to  improve  the 
bayou  below  Port  Barre  by  closing  some  of  the  run-out  bayous,  in 
order  to  confine  the  water  in  the  Courtableau,  and  to  wash  out  the 
bar  with  the  increased  current;  after  this  was  accomplished  to  construct 
a  timber  lock  and  dam  to  provide  slack- water  navigation  to  Washington, 
La. ,  a  distance  of  28  miles.  The  estimated  cost  of  the  improvement 
was  $40,000.  The  project  was  modified  in  1883  to  provide  for  the 
constiiiction  of  a  masonry  instead  of  a  timber  lock,  increasing  the 
original  estimate  to  $78,500. 

With  appropriations  aggregating  $36,200,  work  was  carried  on 
under  this  project  to  1895.  The  larger  run-out  bayous  were  closed 
with  dams,  and  the  increased  current  was  eflfective  in  the  partial 
removal  of  the  bar.  The  dams  were  broken  from  time  to  time,  and 
the  bar  at  the  mouth  of  the  bayou  formed  again.  The  dams  were 
repaired  in  1891  and  subsequent  years.  The  construction  of  a  lock 
has  not  been  commenced,  as  it  is  believed  that  it  will  not  be  of  benefit 
until  the  bar  at  the  mouth  is  permanently  removed. 

During  the  high  water  of  1896  a  largo  accumulation  of  logs  formed 
at  the  neutralization  point  of  the  bayou  current  and  the  backwater  of 
the  Atchafalaya.  The  raft  rapidly  mereased  in  size  and  density  until 
in  1899  it  was  about  3  miles  long  and  completely  obstructed  navigation. 

Appropriations  of  $2,500  on  June  3,  1896,  and  $20,000  on  March  3, 
1899,  were  made  for  removal  of  raft  and  preventing  its  re-formation. 
Work  of  removing  the  raft  and  constructing  a  boom  to  prevent 
entrance  of  logs  from  the  Atchaf alaj'^a  was  done  from  October  4, 1899, 
to  June  22,  1900.  A  channel  60  to  110  feet  wide  resulted  from  this 
work.  From  March  25  to  April  22,  1901,  the  channel  was  cleared  of 
logs  and  drift  that  had  accumulated  after  the  i^aft  was  opened. 

The  sum  of  $58,567.46  was  expended  on  this  improvement  up  to 
June  30,  1902,  $22,367.46  being  for  removal  of  log  raft. 

During  the  past  fiscal  year  no  work  has  been  done.  The  bayou  is 
navigable  only  during  high  water. 

(Jomparaiive  Aaiemcnl  of  receipts  and  shipments  for  sei^en  years. 


Year  ending  May  81— 


1890 
1891 
1892 
1893 
1894 
1895 
1886 


85,867 

82.618 

20,041 

14,848 

9,195 

4,095 

1,994 


Decreaae 
In  tonnage 

from  pre- 
vloaayear. 


8,219 

12,  sn 

6,198 
6,668 
5,100 
2,101 
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July  1,  1901,  balance  nnexpended $132. 54 

July  1,  1902,  balance  unexpended 132. 54 

(See  Appendix  T  10.) 

9.  Bayou  Teche^  Louimana. — Bayou  Toche  is  an  important  commer- 
cial stream  of  southern  Louisiana,  and  finds  its  outlet  into  the  Gulf  of 
Mexico  through  Atchafalaya  Ki\  er.  Prior  to  improvement  it  had  a 
depth  of  8  feet  to  St.  Martinville,  La.,  but  navigation  was  rendered 
dangerous  by  numerous  obstructions.  Above  St.  Martinville  the 
bayou  was  navigable  by  steamboats  during  high  water.  The  project 
of  1870  provided  for  removal  of  obstructions  from  the  head  to  the 
mouth  oi  the  bayou.  Work  under  this  project  was  carried  on  from 
1870  to  1886,  the  stream  being  cleared  of  logs,  snags,  wrecks,  over- 
hanging trees,  and  a  number  of  sand  bars.  The  improvement  was  not 
permanent,  and  other  obstructions  formed. 

The  project  of  1891  provided  for  the  removal  of  obstructions  between 
St.  Martinville,  La.,  and  the  mouth  of  the  bayou,  a  distance  of  about 
80  miles.  Work  under  this  project  has  been  carried  on  since  1891, 
obstructions  being  removed  as  appropriations  were  made.  To  June 
80,  1902,  $80,858.28  had  been  spent  upon  this  improvement. 

No  work  has  been  done  durmg  the  past  fiscal  year,  and  none  was 
done  during  the  previous  year,  sufficient  funds  not  being  available. 

Oomparative  gtatement  of  receipts  and  shipments  for  ten  years. 


Year  ending  May  81— 

1888 

1894 

1805 

1896 

18B7 

1898 

1899 

OalendAr  year— 

1899 

1900 

1901 


Tons. 


115,060 
883,154 
279,928 
293,685 
303,029 
288,783 
286,091 

272,975 
212, 109 
335,683 


Change  in  tonnage  from 
previous  year. 


Incrcaac.     Decreafto. 


50,214 
268,074 


13, 757 
9,344 


47,308 


123,474 


108,226 


64,246 


13. 116 
60,866 


July  1, 1901,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. 


June  30,  1902,  amoont  expended  during  iiscal  year. 


$161. 72 
7,500.00 

7,661.72 
20.00 

7, 641. 72 


July  1,  1902,  balance  unexpended 

(See  Appendix  T  11.) 

10.  ChanjieLhay^  and  pmses  of  Bayou  Vermilhn^  and  Mermenfmt 
River  and  trunitaries^  Loiilsianu, — {a)  Bayou  Vernulion, — Prior  to 
improvement  the  upper  12  miles  of  Ba^^ou  Vermilion  had  a  depth  of 
only  2  feet,  but  below  this  the  depth  was  not  less  than  5i  feet  through 
the  bayou,  bay,  and  passes,  with  a  width  from  100  to  400  feet.  The 
channel  was  obstructed  by  snags,  logs,  and  ov^erhanging  trees. 

The  original  project  of  1892  provided  for  the  removal  of  these 
obstructions  and  the  erection  of  guide  piles  to  mark  the  channel  over 
the  bars  in  Vermilion  Baj^  and  provided  for  a  depth  of  5i  feet  of 
water  up  to  the  railroad  bridge  near  Lafayette,  La.,  a  distance  of  50 
miles*    Estimated  cost,  $25,000. 
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With  appropriations  aggregating  $12,500  the  removal  of  obstruc- 
tions was  carried  on  in  1892,  1893,  and  1895,  and  the  stream  placed  in 
navigable  condition  to  Broussard's  bridge,  a  distance  of  34  miles  from 
the  mouth.     The  guide  piles  were  driven  in  Vennilion  Bay  in  1893. 

With  appropriations  aggregating  $3,500,  made  in  1896  and  1899. 
work  was  carried  on  from  November  8, 1899,  to  February  3, 1900,  and 
the  stream  cleared  of  obstructions  from  Abbeville,  I^a.,  to  the  railroad 
bridge.     No  work  has  been  done  since  the  latter  date. 

The  amount  expended  up  to  June  30,  1902,  was  $16,000.  On  June 
30,  1901,  the  channel  was  available  to  Abbeville  for  vessels  drawing 
5i  feet. 

No  work  was  done  during  past  fiscjil  year,  no  funds  being  available. 

Compar alive  atatemrnl  of  receipU  and  shipments  for  nine  years. 


Year  endinj?  May  31- 
18U4 


1895. 
IH9C. 
1897. 
1898. 


1899 

Calendar  year— 
1899 


Tons. 


1900. 
1901. 


43,882 
12,993 
13.022 
6,126 
8,862 
14.969 

7,660 
21. 150 
31,386 


Change  in  tonnage  from 
previouB  year. 


Increase. 


8.151 


29 


2,736 
6,107 


13.600 
10,235 


Decrease. 


80,889 


6,896 


7,819 


{h)  Mermentau  Biver  and  trihntari<'i^, — Prior  to  improvement  these 
streams  afforded  depths  var\^ing  from  7  feet  to  30  feet;  the  channel 
through  Gmnd  Lake  was  6  feet  in  depth;  at  the  mouth  of  the  river 
the  depth  was  13  feet.  The  >vidth  varied  from  70  feet  at  Viterboville 
to  350  feet  at  Lake  Arthur.  The  channel  was  crooked  and  obstructed 
by  snags  and  logs. 

The  original  project,  adopted  in  1892,  provided  for  the  removal  of 
obstructions  in  the  upper  river  and  for  buiMiug  brush  dams  to  remove 
the  mud  flat  in  the  lower  river.     Estimated  cost,  $23,615.25. 

With  an  appropriation  of  $7,500,  made  in  1892,  snagging  operations 
were  carriea  on  under  contract  from  December  8,  1892,  to  March  7, 
1893,  resulting  in  the  improvement  of  the  channel  of  Mermentau  River 
for  38  miles  from  the  lower  end  of  Lake  Arthur. 

With  appropriations  made  in  1894:  and  1896,  aggregating  $10,000, 
work  was  carried  on  from  December  24, 1897,  to  April  14, 1898,  result- 
ing in  the  construction  of  two  brush  dams,  one  2,500  and  the  other 
3,000  feet  long,  in  Mud  Lake,  and  the  dredging  of  a  channel  8  feet 
deep  and  50  feet  wide  across  the  flats  of  Mud  Lake. 

The  act  of  March  3,  1899,  appropriated  $6,115.25  for  completing 
the  improvement.  Work  done  under  this  appropriation  was  for  no^in- 
tenance  of  dredged  channel  through  Mud  Lalke. 

To  June  30,  1902,  $22,072.03  has  been  expended  on  this  work,  of 
which  $5,465.45  was  for  maintenance. 

No  work  has  been  done  during  the  past  fiscal  year.  The  brush  dams 
in  Mud  Lake  have  been  damaged  by  storms  and  settlement  and  do  not 
effectually  confine  the  current  to  the  dredged  channel. 
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Comparative  stalement  of  receipts  and  Mpmetttn  for  ten  years. 


Year  cndinjp  May  31— 

1«B 

18W 


Change  in  tonnogt^  from 
previous  year. 


1895 

1896 

1897 

1898 

Iliv9. ......... 

Calendar  year— 

1899 

1900 

1901 


Ifi.'i'jO 
6,487  I 
l.>,956 
1(>,4A9 
I'J/ilO 
It<.().*iO 
1I2.23C» 

2,im 
27,  UM 
29,1.'91 


July  1,  1901,  balance  unexpmlcHl $1, 5(58. 22 

Amount  appropriated  by  river  an<l  harbor  act  appruve<l  June  i;J,  11X)2  . .     IJ ,  500. 00 


June  5J0,  1902,  amount  expende<l  during  lineal  year 


13, 008.22 
25. 00 


July  1, 1902,  l>alance  unexpended 13,043.22 

(See  Appendixes  T  12  and  13.) 

11.  Mouth  and  pa^sex  of  C-aU'(fj<!<*u  Rircr^  Loati^taim, — Prior  to 
improvement  there  was  a  depth  of  ^k  feet  of  water  over  the  outer  liar 
at  the  entrance  to  Calaisioii  Lake.  Calcasieu  Lake,  which  is  1;")  inih\s 
long,  had  a  depth  of  0  feet;  the  depth  over  the  inner  })ars  was  Z\  feet, 
ancTfrom  the  upper  bar  to  Lake  Cnarles,  La.,  there  was  not  less  than 
8  feet  of  water. 

The  original  project  for  improvement,  adopted  in  1872  and  modified 
in  1881,  provided  for  obtaining  a  channel  of  navigable  width  and  depth 
across  the  inner  bars.  A  channel  8  feet  deep  and  7o  feet  wide  for  a 
distance  of  7,500  feet  was  dredged  through  the  inner  bars  in  1874, 
1882,  and  1883,  but  in  1885  tlie  channel  had  shoaled  to  Z\  feet.  In 
accordance  with  project  approved  in  1886,  the  cut  was  redredged  and 
a  plank  revetment  on  each  side  of  the  cut  was  commenced.  The  revet- 
ment was  not  finished,  and  the  cut  again  tilled.  The  amount  expended 
under  this  project  was  $199,426.01. 

An  appropriation  of  ^10,000  made  in  1888  for  the  construction  of 
a  revetment,  and  another  of  l|>75,000  made  in  1890  for  constructing 
jetties,  in  accordance  with  projects  submitted  in  1886,  were  held  for 
mcrease.  These  amounts  were  supplemented  by  an  appropriation  of 
$100,000  made  in  1892. 

The  project  approved  August  13,  1892,  under  which  the  present 
work  is  being  conducted,  provides  for  dredging  a  channel  50  feet  wide 
and  8  feet  deep  through  the  inner  bars,  revetting  this  channel  to  pre- 
vent the  return  of  the  dredged  material;  to  build  parallel  jetties  of 
brush  and  stone  at  the  entrance  to  the  outer  pass,  and  to  dredge  out 
between  these  jetties  to  secure  a  depth  of  12  feet  if  necessary.  The 
total  estimated  cost  of  these  improvements  is  J!i600,000. 

The  revetment  was  completed  August  16,  1893.  Dredging  at  the 
foot  of  Calcasieu  Lake  was  carried  on  in  189^1^95  and  in  1898.  A 
channel  8  feet  deep  and  50  feet  wide  was  secured,  connecting  det^j) 
water  in  Calcasieu  Lake  and  Pass.     The  construction  of  the  east  jetty 
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at  tne  entrance  to  the  pans  was  carried  on  in  1894, 1895,  and  1896,  and 
of  the  west  jetty  in  1897. 

During  19(X),  with  an  appropriation  of  ^5,000,  the  foundation  of 
the  west  jetty  was  extended  1,000  feet,  making  a  total  length  of  3,200 
feet. 

Amount  expended  up  to  Juno  30,  1902,  was  ^36,001.13,  of  which 
$>'i3(),575.09  was  expenaed  under  the  present  project.  On  that  date 
there  was  a  depth  of  but  4i  feet  in  dredged  channel  in  Calcasieu  Lake. 

During  the  hsail  year  ending  June  30, 1902,  no  work  was  done  upon 
those  improvements  beyond  the  partial  removal  of  a  shell  reef  in  the 
Calcasieu  I>ako  channel.  An  examination,  completed  January  17, 
1901,  showed  that  the  revetment  of  the  channel  in  Calcasieu  Lake  waa 
in  a  dilapidated  condition;  that  the  available  depth  in  this  channel 
was  4i  feet,  and  that  portions  of  the  capping  of  tne  jetties  had  been 
displaced. 

It  is  proposed  by  project  approved  July  3,  1902,  to  redredge  the 
channel  through  Calcasieu  Lake  to  a  depth  of  8  feet,  and  to  repair 
and  extend  the  east  jetty,  with  funds  appropriated  June  13, 1902. 

Ccnnpiirative  statement  of  receipts  and  shipments  for  ten  years. 


Tons. 


Year  ending  May  31— 

IttW 

1«M 


1895 , 

189f; , 

1H97 

18U8 , 

18'J9 

Calendar  year — 

1899 , 

1900 

1901 , 


207,  &45 
344.973 
254,394 
202, 775 
141,029 
190,017 
174,iy>l 

16.829 
139.580 
139,045 


Change  in  tonnocre  from 
prcyioiu  year. 


Increafle. 


137,428 


48,9S8 
122,751 


Decreaae. 


lG,6rif. 


90,&«9 
61,61*.» 
61,746 


lb»8G6 

157,822 

685 


July  1 ,  1901,  balance  unexjpendtMl $S45. 77 

Amount  appropriated  by  river  and  harlx)r  act  approved  June  13, 1902. . .    76, 000. 00 


June  80,  1902,  amount  expended  during  fiscal  year 


75, 645. 77 
46.90 


July  I,  1902,  balance  unex])ended 76,498.87 

July  1 ,  1902,  amount  covere<l  by  uncompleted  contracts 450. 00 

(See  Appendix  T  14.) 

12.  Johnson.^  Bayou^  Ijyuhiana, — ^This  stream  flows  into  Sabine 
Lake,  Texas.  A  pieliniinaiy  survey,  made  in  1897,  showed  a  mini- 
mum channel  depth  in  the  bayou  of  12  feet,  but  upon  the  bar  at  tihe 
mouth  there  was  only  2^  feet  of  water. 

The  project  approved  April  10, 1899,  provided  for  dredging  through 
the  bar  so  as  to  produce  a  channel  (5  feet  in  depth  and  of  such  width  as 
the  appropriation,  82,500,  would  permit.  The  dredgmg  was  carried 
on  during  December,  1899,  and  the  required  6-foot  channel,  60  feet 
wide,  was  secured. 

To  June  30, 1902,  $2,261.35  has  been  expended  upon  the  improvement 

No  work  has  been  done  during  the  past  fiscal  year.  The  stream  is 
navigable  for  vessels  drawing  5  feet. 
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Oomparatire  MaUnnent  of  receipts  and  shipments  f(jr  Hvree  years. 


Year  ending  December  81—  Ton«.       J^e  "pr^- 


Increase  in 
tonnage 
over  pre- 

viouH  year. 


jn99  ............................................................................. 

IIW 3,694  4»1 

laOl 4,8fi3  7C9 

July  1,  1901,  balance  unexiHJiided $238.65 

July  1,  1902,  Ijalance  unexiHjiitUHl 238.65 

(See  Appendix  T  15.) 

13.  Refuvmiiuj  the  water  liyaernih  from  Laui^aiia  waters. — Under 
the  provisions  of  the  sundry  civil  act  of  thine  4, 1897,  a  Board  of  Engi- 
neer officers  was  appointecf  to  investigjito  the  extent  of  obstruction  to 
navigation  in  the  streams  of  Florida  and  Louisiana  hy  the  water  hya- 
cinth, and  determine  a  method  of  checking  or  removing  the  plants. 
The  Board  recommended  the  construction  of  boats  fitted  with  crushing 
appliances,  and  also  the  use  of  log  booms  as  adjuncts  to  the  openition 
of  the  steamers.  The  report  of  the  Board  is  printed  in  House  Doc. 
No.  51,  Fifty-fifth  Congress,  third  session,  and  also  on  page  1615, 
Annual  Report  of  the  Cnief  of  Engineers  for  1899. 

In  accordance  with  the  reconm[iendation  of  the  Board,  Congress 
appropriated  by  the  river  and  harbor  act  of  March  3,  1899,  J25,<KX) 
for  the  construction  of  a  boat,  $1,000  for  log  booms,  and  $10,000  for 
operating  expenses  for  removing  the  plants  from  Louisiana  waters. 

A  steamboat  was  purchased  and  fitted  with  machinery  for  raising 
and  crushing  the  plants.  This  boat  was  operated  on  Bayou  Pla^ue- 
inine  from  July  9,  1900,  to  June  1,  1901,  when  funds  for  operations 
became  exhausted.  Approximately  188,800  square  yards  of  plants 
was  removed.  Since  that  date  the  cold  weather  has  retarded  the  growth 
of  the  plants,  but  they  will  soon  be  an  obstruction  to  navigation. 

A  boom  with  a  gate  arninged  to  allow  the  hyacinths  to  float  out 
with  the  tides  and  to  prevent  their  return  was  constinicted  at  the  mouth 
of  Ba^ou  Teche,  Louisiana,  in  April,  1900.  At  the  present  time  this 
boom  is  out  of  working  order  ana  is  not  operated. 

The  total  amount  expended  on  this  work  to  June  30,  1902,  was 
$28,616.54. 

No  work  has  been  done  during  the  past  fiscal  year.  The  boat  was 
laid  up  and  cared  for  by  a  watchman  during  the  entire  year,  the  amount 
expended  being  $549.58. 

The  act  of  June  13, 1902,  appropriated  $60,000  for  the  removal  of  the 
water  hyacinth  from  the  navigable  waters  of  the  States  of  Florida,Texas, 
and  Louisiana,  and  authorized  the  Secretary  of  War  to  iLse  this  amount 
and  the  unexpended  balance  of  amounts  heretofore  appropriated  for  this 
purpose  in  the  States  of  Florida  and  Louisiana  in  exterminating  or  rcmov- 
mg  the  plant  by  any  mechanical,  chemical,  or  other  means  whatsoever. 

July  1,  1901,  balance  unexp€n<le<l 18,034.04 

Amount  appropriated  by  river  and  harlx)r  act  approved  June  13,  1902 

($60,000  for  States  of  Florida,  Texas,  and  Louisiana) ( o) 

June  30,  1902,  amount  expended  during  fiscal  year 549. 58 

July  1,  1902,  balance  unexpended 7,484.46 

July  1,  1902,  outstanding  liabilities 53.25 

July  1,  1902,  balance  available 7, 431. 21 

(See  Appendix  T  16.) 

o  Up  to  dose  of  fiscal  year  allotment  of  funds  had  not  been  made. 
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Uf,  Mouth  of  Sahlne  and  Neches  rivers^  Teocds. — Both  rivers  flow 
into  Sabine  Lake,  Texas.  Prior  to  improvement  there  was  3i  feet  of 
water  on  the  bar  at  the  mouth  of  the  Sabine  River  and  3  feet  on  the 
bar  at  the  nwuth  of  the  Neches.  Dredging  was  carried  on  at  the 
mouth  of  the  Sabine  River  in  1880  and  1895,  and  a  channel  60  feet 
wide  and  7  feet  deep  was  secured.  At  the  mouth  of  the  Neches  dredg- 
ing was  carried  on  in  18vS0,  1889,  and  1895,  and  a  channel  50  feet 
wide,  5  feet  deep,  and  8,000  feet  lon^  was  obtained,  the  funds  being 
exhausted  before  deep  water  in  Sabine  Lake  was  reached.  In  1897 
the  channel  at  the  mouth  of  the  Sabine  River  still  afforded  a  depth  of 
7  feet,  while  the  channel  at  the  mouth  of  the  Neches  had  shoaled  to  4 
feet. 

The  act  of  March  8,  1899,  appropriated  $10,000  for  improving  the 
mouths  of  these  streams,  the  appropriation  to  include  the  expenses  of 
a  reexamination  of  the  proposed  cnannel  through  Sabine  I^ke  by  a 
Board  of  Engineer  officers. 

The  Board  constituted  in  compliance  with  this  act  submitted,  on 
August  11,  1899,  a  report  on  the  proposed  channel  through  Sabine 
Lake,  and  the  report  is  printed  in  House  Doc.  No.  100,  Fifty-sixth 
Congress,  first  session,  and  on  page  2302,  Annual  Report  of  the  Chief 
of  Engineers  for  1900. 

The  project  approv^ed  July  14,  1899,  provided  for  dredging  from 
deep  water  in  the  Neches  River  to  deep  water  in  Sabine  Lake. 

Under  this  project  an  8-foot  channel,  7,829  feet  long,  was  dredged 
from  the  7-foot  contour  in  Neches  River  to  the  6-foot  contour  in 
Sabine  Lake.  A  part  of  the  appropriation  was  expended  in  deepen- 
ing the  (channel  across  the  bar  at  the  mouth  of  the  Sabine  River. 

up  to  June  30,  1902,  there  had  been  expended  upon  this  work 
$9,925.29,  of  which  $171.49  was  for  reexammation  of  the  proposed 
channel  through  Sabine  Lake. 

During  the  fiscal  year  ending  June  30, 1902,  no  work  was  done  upon 
this  improvement. 

The  river  and  harbor  act  approved  June  13,  1902,  contains  the  fol- 
lowing item: 

Improvinj^  mouths  of  Sabine  and  Neches  rivers,  Texas,  in  accordance  with  House 
Document  Numy>ere4l  Two  hundred  and  ninety-nine,  Fifty-fourth  Coneress,  second 
session,  y)y  connecting  the  same  with  Sabine  Pass  l)y  a  channel  eight  feet  deep 
through  Sabine  Lake:  Continuing  improvement,  one  hundred  and  twenty-five  thou- 
sand dollars:  l^oridt'd  further ^  That  in  the  discretion  of  the  Secretary  of  War  he  may 
selecit  a  route  at  or  near  the  west  shore  of  said  lake,  and  said  channel  may  be  con- 
nected with  Port  Arthur  (^anal:  Provided  further^  That,  in  case  such  connection  is 
made,  l)oats  will  be  allowed  to  pass  through  the  said  canal  without  j)ayment  of  any 
tolls. 

In  case  funds  shall  be  furnished  by  the  citizens  of  Orange  and  Beaumont  or  in  any 
other  way  to  secure  a  channel  along  the  route  herein  described  of  a  greater  depth 
than  eignt  feet,  the  amount  heroin  appropriated  may  be  expended  in  securing  a 
greater  depth  than  herein  designated. 

Steps  have  been  taken  by  the  local  officer  to  ascertain  the  wishes  of 
the  citizens  of  Beaumont  and  Orange,  Tex.,  and  of  the  owners  of  the 
Port  Arthur  Canal  relative  to  the  last  three  provisions  of  the  act,  in 
order  to  assist  in  the  preparation  of  a  project. 

The  report  of  Maj.  James  B.  Quinn,  Corps  of  Engineers,  dated 
February  8, 181^7  (printed  in  Annual  Report  of  the  Chief  of  Engineers 
for  181M,  p.  178t»),  upon  which  the  appropriation  is  based,  estimates 
the  cost  ot  an  8- foot  channel  through  Sabine  Lake  at  $150,000.  It  will 
rec^uire  $25,000  additional  to  complete  the  work  proposed. 
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Statistics  for  the  Neches  River  for  the  calendar  year  1901  could  not  be  obtained. 
For  statistics  concerning  the  Sabine  River  see  report  for  that  work. 

July  1,  1901,  balance  unexpended $74.  71 

Amount  appropriated  by  nver  and  harbur  act  approved  June  18, 1902. . .  125, 000. 00 

July  1,  1902,  balance  unexpendeil 125,074,71 

(See  Appendix  T  17.) 

15.  Sabine  Itivei\  Texas, — This  sti'eam  is  about  470  miles  long,  and 
for  a  greater  part  of  its  length  fomis  the  boundary  l)etween  Texas 
and  Louisiana.  It  flows  into  the  Gulf  of  Mexico  through  Sabine  Lake. 
Prior  to  improvement  there  was  a  depth  of  34^  feet  of  water  over  the 
bar  at  the  mouth  of  the  river;  from  tnc  mouth  to  Orange,  Tex.,  there 
was  ample  depth;  above  Orange  the  streiim  was  obstructed  by  logs 
and  snags. 

The  original  project,  adopted  in  1871  and  modified  in  1873,  provided 
for  deepening  tne  main  outlet  of  the  river  at  a  cost  of  $18,000. 

The  project  of  1889  provided  for  the  closure  of  two  branches  form- 
ing Old  River,  to  throw  all  the  water  into  the  '"Narrows,"  and  for  the 
removal  of  obstructions.  These  projects  were  completed  in  December, 
1890,  and  a  navigable  channel  provided  for  vessels  drawing  5  feet  for 
a  distance  of  30  miles  above  Orange,  Tex. 

The  project  of  1892  provided  for  removing  obstructions  between 
Orange,  Tex.,  and  Sudduths  Blutf,  a  distance  of  50  miles,  at  an  esti- 
mated cost  of  1^10,000.     This  work  was  completed  in  1895. 

On  June  30,  isy9,  the  dams  built  in  1890  were  in  good  condition 
and  fulfilling  the  requirements  for  which  built.  The  river  from  the 
mouth  to  Morgans  Blutf,  a  distance  of  33  miles,  was  in  fairly  good 
condition,  but  obstructions  had  formed  between  Morgjins  Bluff  and 
Sudduths  Bluff,  a  distance  of  31  miles,  since  1895. 

With  $2,000  appropriated  in  1890  and  a  like  amount  in  1899,  work 
of  maintenance  was  carried  on  between  May^  17  and  July  13,  1900. 
The  river  was  cleared  of  obstructions  from  Morgans  Bluff  to  within 
22.5  miles  of  Sudduths  Bluff.  Work  ceased  on  account  of  lack  of  funds. 

The  sum  of  $52,538.33  was  expended  up  to  June  30,  J 902,  of  which 
$3,838.33  was  for  maintenance.  On  that  date  vessels  drawing  5  feet 
could  go  64  miles  above  the  mouth  of  the  river;  above  Sudduths 
Bluff,  K)r  about  300  miles,  vessels  of  light  dj*aft  could  run  during  high 
water. 

No  work  has  been  done  during  past  fiscal  year,  sufficient  funds  not 
being  available. 

Comparative  statement  of  receipts  and  shipment-nffn'  ten  years. 


I    Tons. 


Chauge  in  tonnage 
from  i)revio»w  year. 


I 

Year  ending  May  31—  i 

1893 1  ll6.3f>3 

1894 ,  245.657 

1895 182,738 

1896 '  271,257 

1897 1  245, 3« 

1898 1  275,506 

1899 •  270,642 

Calendar  year— 

1899 '  407,372 

1900 "32,148 

1901 ;  469,909 

I 

a  Incomplete.    VmU  Kiaiintics  could  not  be  obtained. 


Increase. 

Decrease. 

99,294 

62,919 

sA'sio 

25, 893 

30,142 

4,864 

136,730 

375,224 

427,761 
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July  1,  1901,  balance  unexpended $161.67 

July  1,  1902,  balance  unexpended 161.67 

(See  Appendix  T  18.) 

J6.  Ilarhar  at  Sahine  Pms^  Tex. — Sabine  Pas8,  about  7  miles  long,  is 
the  outlet  of  Sabine  Lake  into  the  Gulf  of  Mexico.  Prior  to  improve- 
ment it  had  a  least  depth  of  25  feet,  except  over  a  ]>ar  200  feet  long 
opposite  the  town  of  Sa})ine  Pass,  over  which  there  was  a  depth  of  18 
feet,  and  a  bar  2(K)  feet  long  opposite  Fort  Point,  where  there  was  a 
depth  of  17  feet.  Beyond  the  shore  line,  where  the  pass  enters  the 
Gulf  of  Mexico,  there  was  a  bar  3il  miles  w ide  between  the  interior 
and  exterior  18-foot  bottom  curves,  over  which  there  was  a  depth  of 
only  6  feet  at  mean  low  tide.  Under  project  of  1873  channels  12  and 
15  feet  deep  were  dredj^ed  through  trie  outer  bar  in  1878  and  1880; 
but  the  improvement  was  not  permanent  and  the  cuts  soon  filled.  The 
sum  of  $325,000  was  expended  under  this  project. 

The  project  of  1882  proposed  to  construct  parallel  jetties  of  brash 
and  stone,  extending  from  shore  across  the  bar  out  to  deep  water  in 
the  Gulf,  the  jetties  to  be  1,800  feet  apart  and  about  4  miles  long; 
dredging  between  the  jetties  to  ])e  carried  on  if  necessary  to  obtain 
deep  water  through  the  pass  into  the  harbor.  The  estimated  cost  of 
the  improvements  was  $3, 177,<)0(j.50. 

The  work  of  jetty  building  began  in  1883  and,  wdth  successive  appro- 
priations, has  been  carried  on  since  then. 

\\y  the  river  and  harbor  act  of  lSt)(>  contracts  were  authorized  to  be 
entered  into  for  the  completion  of  the  project  of  improvement,  the 
cost  being  limited  to  $1,050,000.  A  contract  for  this  work  was 
approved  June  22,  1897,  and  work  was  conmienced  on  August  10. 
1897.  On  June  30, 1897,  the  east  jetty  had  a  length  of  19,500  feet  and 
the  w^est  jetty  14,875  feet.  Work  under  this  contract  was  completed 
August  G,  1900.  The  east  jetty  was  extended  to  a  length  of  25,100 
feet,  of  which  21,818  feet  was  capped,  682  feet  was  riprap,  and  2,600 
feet  was  foundation  only;  and  the  west  jetty  was  extended"  to  22,000 
feet,  of  which  15,560  was  capped,  1,490  feet  was  riprap,  and  4,950  was 
foundation  only.  About  3,000  feet  of  the  previous  work  was  capped. 
Dredging  was  done  in  the  channel  betw^een  jetties  in  1897,  1898,  and 
1899,  increasing  the  depth  to  25  feet  and  the  width  to  100  feet. 

The  jettv  channel  having  shoaled,  dredging  was  done  from  Novem- 
ber 28, 1900,  to  January  3,  1901,  with  an  allotment  of  $8,000  made 
from  the  emergency  appropriation  of  June  6,  1900. 

A  dredging  steamer,  the  Sahine,  built  under  contract  dated  Janu- 
ary 19,  1900,  with  funds  provided  by  the  act  of  June  4,  1897,  was 
completed  and  accepted  January  14,  1901.  Dredging  between  the 
jetties  since  February  9,  19(H,  has  been  done  by  this  boat. 

Act  of  March  3,  1899,  appropriated  $150,000  for  straightening, 
widening,  and  otherwise  improving  the  harbor  by  removal  of  oyster 
reefs  and  flats  and  other  material  between  a  point  1,000  feet  north  of 
the  United  States  life-saving  station  and  a  point  opposite  the  United 
Statics  light-house.  A  project  covering  the  proposed  work  was 
approved  by  the  Secretary  of  ^\'ar  March  27,  1899,  and  a  contract  for 
its  execution  was  entered  into  July  27,  1899.  About  one-sevenlii  of 
the  work  was  completed  June  30, 1901. 

Reports,  with  estimate,  of  a  prcliminaiy  examination  of  Sabine  Pass 
with  a  view  to  widening  and  straightening  the  ^^main  ship  channel,^ 
and  increasing  the  depth,  from  a  point  l,O00  feet  north  of  the  life- 
saving  station  to  Sabme  Lake,  wa.>  submitted  June  28  and  July  14, 
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1900,  and  printed  in  House  Doc.  No.  70,  Fifty-sixth  Congress,  second 
session,  and  in  Annual  Report  of  the  Chief  of  Engineers  tor  1901,  page 
1915.  The  sum  of  $25,000  was  appropriated  for  this  improvement 
by  act  of  June  13,  1902,  and  project  approved  July  3,  1902. 

A  special  report  on  the  damage  done  to  the  jetties  by  hurricane  of 
September  8,  1900,  was  submitted  September  25,  1900,  and  printed  as 
House  Doc.  No,  152,  Fifty -sixth  Congress,  second  session.  The  esti- 
mated cost  of  repairs  is  $100,000,  and  in  Annual  Report  of  the  Chief 
of  Engineers  for  1901,  page  1919.  A  project  for  the  expenditure  of 
that  amount  from  the  appropriation  made  by  the  act  of  June  13, 11K)2, 
was  apiiroved  July  3,  1902. 

On  fiune  30,  1901,  there  was  a  navigable  channel  of  22  feet  at  mean 
low  water  between  the  jetties  and  up  to  Sabine,  excepting  at  one  point, 
where  there  was  a  depth  of  only  21.8  feet. 

To  June  30, 1902,  $3,036,899.20  had  been  expended  on  these  improve- 
ments under  the  present  project,  of  which  ^16,043.60  was  for  mainte- 
nance of  the  jetty  channel  since  November  28, 1900,  and  1^78,212.25  was 
for  dredging  in  the  harbor  under  project  of  1899. 

During  the  past  fiscal  year  dredging  has  been  done  in  the  harbor  op- 
posite Sabine  under  contract  of  Julv  27,  1899.  An  amount  of  602,149 
cubic  yards  of  material  w^as  removeu  during  the  year,  making  a  total  of 
822,836  cubic  yards  removed  out  of  approximately  1,421,050.  The  dredg- 
ing done  has  increased  tlie  width  of  the  har])orto  500  or  more  feet  over  a 
length  of  5,305  feet,  and  the  depth  to  25  feet  at  mean  low  water  ovorthe 
locality  dredged.  The  work  unaer  contract  is  about  six-tenths  completed. 

The  channel  having  shoaled,  dredging  ]>etween  the  jetties  was  car- 
ried on  with  the  dredge  Sabine  from  October  28,  1901,  to  January  15, 
1902,  with  $2,000  aflotted  from  the  emergenc}*^  river  and  harbor 
appropriation  of  June  6,  1900,  and  from  February  17,  1902,  to  end  of 
fiscal  year.  The  expenses  of  operation  from  February  17  to  June  13, 
1902,  were  paid  from  funds  advanced  by  the  Kansas  City  Southern 
Railroad  Company  under  authority  of  the  Assistant  Secretary  of  War. 

Under  project  approved  July  3,  1902,  it  is  proposed  to  expend 
$60,000  from  the  appropriation  made  by  act  of  June  13,  1902,  in 
repairing  the  dredge  Sabine  and  in  dreaging  between  the  jetties  to 
'secure  the  requirea  depth  of  25  feet. 

The  available  depth  between  the  jetties  on  June  30,  1902,  was  22 
feet  at  mean  low  water. 

Additional  work  should  be  done  toward  building  the  jetties  to  full 
height  of  mean  high-water  level  in  order  that  the  full  benefits  of  the 
improvement  may  be  obtained.  It  is  estimated  by  the  local  officer 
that  $1,016^573  will  be  required  to  complete  the  jetties  in  accordance 
with  the  original  project. 

Companttive  statement  of  receipts  and  shipmetiis  for  ten  years. 


Year  ending  May  81— 

1888 

19H 

1806 

1896 

1897 

1808 

1800 

OUendar 

1800.. 

1000.. 

1001.. 


15,060 
40,966 
47,601 
48,886 
87.682 
288,400 
826,982 

826,494 
217,480 
150,087 


Change  in  tonnage  from 
previouH  year. 


Increase. 

Decrease. 

22,978 

25,916 

6,725 

1,195 
88,746 

150,768 

88,582 

488 

109,005 

67,402 
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July  1,  1901,  balance  unexpended $143,900.64 

Amount  allotted  from  appropriation  "Emergencies  in  river  and  harbor 

works,"  act  June6,  1900 2,000.00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  185, 000. 00 

330,300.54 
June  30,  1902,  amount  expended  during  fiscal  year 68, 746. 77 

July  1,  1902,  balance  unexpended 261,553.77 

July  1,  1902,  outstanding  habilities 11,798.42 

* 

July  1,  1902,  balance  available 249,755.36 

July  1,  1902,  amount  covered  by  uncompleted  contracts 56, 830. 67 

(See  Appendix  T  19.) 
IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 

This  district  was  in  the  charge  of  Capt.  C.  S.  Rich^,  Corps  of  Engi- 
neers, with  Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers,  un&r 
his  immediate  orders  to  January  24,  1902.  Division  Engineer,  Col. 
Amos  Stickney,  Corps  of  Enj^ineers,  to  July  24, 1901,  and  Lieut.  Col. 
H.  M.  Adams,  Corps  of  Engmeers,  since  that  date. 

1.  Galveston  Harbor^  Texas, — Galveston  Harbor  embraces  an  anchor- 
age area  of  over  1,960  acres,  of  which  1,500  acres  has  a  depth  of  more 
than  20  feet  and  460  acres  has  a  depth  of  more  than  30  feet.  It 
affords  vessels  excellent  shelter  from  storms.  Waterways  connect  it 
with  Houston  and  with  Brazos  River. 

The  entrance  to  this  harbor  was  originally  obstructed  by  two  bars, 
known  as  the  inner  and  outer.  The  natural  depth  on  the  inner  bar 
was  about  9^  feet  and  on  the  outer  bar  about  12  feet.  These  shallow 
depths  prevented  all  but  the  lightest-dmft  vessels  from  using  the 
harbor,  and  necessitated  the  lighterage  of  cargoes  to  the  larger  vessels 
anchored  in  the  deep  water  beyond  the  outer  bar. 

Prior  to  1874  the  projects  for  improving  this  harbor  related  to 
dredging  operations  on  a  small  scale,  and  were  only  expected  to  afford 
temporary  relief  to  navigation. 

The  project  for  the  permanent  improvement  of  this  harbor  by  jetties 
was  adopted  in  1874  and  modified  in  1880  and  1886.  It  was  expected 
that  upon  their  completion  a  least  depth  of  25  feet  would  be  obtained 
on  the  outer  bar.  (oee  Annual  Report  of  the  Chief  of  Engineers  for 
1880,  p.  1221  et  seq.) 

The  1886  project  provided  for  a  possible  depth  of  30  feet,  by  con- 
structing jetties  to  a  height  of  5  feet  above  mean  low  tide  ana  extend- 
ing them  to  the  80-foot  contour  in  the  Gulf  and  supplementing  the 
action  of  the  tidal  scour  by  dredging.  The  estimated  cost  of  this 
revised  project  was  $7,000,000. 

The  amount  exi>ended  on  the  foregoing  plans  to  June  30,  1902,  was 
$8,519,684.42,  of  which  $97,687.85  was  for  maintenance  of  the  improve- 
ment, with  an  additional  sum  of  $100,000  subscribed  by  the  city  of 
Galveston  in  1883.  Of  this  amount  $1,478,000  was  expended  previous 
to  1886. 

This  expenditure  resulted  in  a  depth  of  26  feet  at  mean  low  tide  on 
the  outer  bar,  an  increase  of  14  feet  since  work  began,  and  a  depth  of 
26  feet  at  mean  low  tide  on  the  inner  bar,  an  increase  of  16  feet  daring 
the  same  period.    This  increased  depth  of  water  enabled  vessels  to 
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load  to  their  full  capacity  at  the  Galveston  wharves,  thereby  making 
the  lighterage  of  cargoes  no  longer  necessary, 

At  the  end  of  the  fiscal  year  the  completed  south  jetty  extended 
35,603  feet.  On  the  same  date  the  completed  north  ]etty  extended 
25,1)07  feet. 

The  expenditure  during  the  fiscal  year  ending  June  30,  1902,  was 
for  repairing  and  openiting  the  I  J.  S.  dredge  Ge)},  (K  B.  Oomstock;  in 
maintaining,  strengthening,  and  widening  the  channel  hetwei^n  the 
jetties;  expenses  of  resurvey  and  chart  of  (lalveston  Bay,  and  con- 
tingent expenses  of  the  work. 

The  depth  of  water  on  the  outer  and  inner  bars  remains  practically 
the  same  as  at  the  end  of  preceding  fiscal  year. 

ConMnerce  has  been  greatly  benefited  ])y  the  improvement  of  this 
harbor,  as  shown  by  tne  increased  size  and  tonnage  of  the  vessels 
using  the  port.  The  amount  of  freight  handled  during  the  fiLscal  year 
was  1,799,977  tons. 

The  total  amount  of  ocean  commerce  transported  to  and  from  Gal- 
veston during  the  fiscal  year  was:  (^tton  and  cotton  products,  779,518 
tons;  ore,  66,210  tons;  wool,  13,244  tons;  grain,  298,326  tons;  sugar, 
2,900  tons;  coal,  107,178  tons;  flour,  14,288  tons;  lumber  and  timber, 
92,237  tons;  cement,  19,781  tons;  petroleum,  150,797  tons;  fuel  oil, 
14,064  tons;  general  merchandise,  227,557  tons;  steel  rails  and  fasten- 
ings, 11,735  tons;  cattle,  horses,  etc.,  2,147  tons. 

The  hurricane  of  September  8,  19O0,  damaged  the  jetties  to  a  con- 
siderable extent,  and  a  report  of  a  Hoard  of  Engineers  showing  the 
effect  of  this  hurricane  on  the  jetties  and  the  main  ship  channel,  with 
an  estimate  for  repairing  same  at  a  cost  of  $1,500,000,  is  contained  in 
House  Doc.  No.  134,  tifty-sixth  Congress,  second  session,  and  re- 
printed in  the  Annual  Report  of  the  Chief  of  Engineers,  page  2018. 

The  river  and  harbor  act  of  June  13, 1902,  contains  the  following  item: 

Improving  Galveston  Harl)or,  Texas,  by  maintaining  the  entrance  to  paid  harlx)r 
and  toward  the  restoration  of  the  jetties  in  acconiance  with  the  reix)rt  submitted  in 
House  Document  Number  One  hundred  and  thirty-four,  Fifty-sixtli  Congress,  second 
session,  three  hundred  and  fifty  thousand  dollars:  Provided^  That  a  contract  or  con- 
tracts may  be  entered  into  by  the  Secretary  of  War  for  such  materials  and  wt>rk  lus 
may  be  necessary  in  prosecuting  the  project  of  repairing,  restoring,  and  completing 
the  jetties  as  recommended  in  the  said  report,  not  to  exct^tnl  four  hundred  thousand 
dollars,  exclusive  of  the  amounts  herein  and  heretofore  apj>ropriated :  Prnnded 
further.  That  appropriations  heretofore  made  and  unexpended  for  Galveston  Harbor 
are  hereby  made  available  for  the  above  purposes.  Tlie  Secretary  of  War  is  author- 
ixed  to  modify  the  plan  for  the  BoxiXh  jetty  so  as  to  connect  and  adjust  the  same  with 
the  protection  work  proposed  by  the  city  of  Galveston,  if  found  advisable. 

July  1,  1901,  balance  unexi>ended $o2,433.08 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.      1^50, 000. 00 

402, 433.  08 
June  30,  1902,  amount  expended  during  fiscal  year 43, 0^»7.  67 

Julv  1,  1902,  balance  unexr>ended ;^9, 335. 41 

July  1,  1902,  outstandmg  liabilities 4,390.08 

July  1,  1902,  balance  available .       354,945.33 

[Amount  (estimated)  required  for  completion  of  existing  project 1, 150,000.00 

Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902. 300, 000. 00 

I  Submitted  in  compliance  with  requirements  ol  sundry  civil  act  of 

June  4,  1897. 

(See  Appendix  U  1.) 
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^.  Gal/ve^ton  channel^  Texan, — ^The  river  and  harbor  act  approved 
June  13,  1902,  provides  as  follows: 

Improving  Galveston  Channel  in  accordance  with  the  report  submitted  in  House 
Document  Numbered  Two  hundre<l  and  sixty-four,  Fifty-sixth  Congress,  second 
session,  one  hundred  thousand  dollars:  Provided^  That  a  contract  or  contracts  may 
be  entered  into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be 
necessary  to  prosecute  said  project,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  two  hundred  thousand  dollars 
exclusive  of  the  amounts  herein  appro nriateo:  Promded  further ^  That  the  amountj* 
heroin  appropriated  or  authorized  shall  be  expended  in  obtaining  a  channel  from 
the  outer  end  of  the  inner  bar  to  Fifty-first  street,  thirty  feet  in  depth,  and  of  such 
width  in  the  respective  portions  thereof  as  shall  best  subserve  the  mterests  of  com- 
merce. 

No  work  was  done  up  to  close  of  the  past  fiscal  year. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.      $100, 000. 00 
July  1,  1902,  balance  unexpended 100,000.00 


Amount  (estimated)  required  for  completion  of  existing  proiect 1, 485, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  Imlance  unexpended  July  1,  1902 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  U  2.) 

3,  Deepetiing  the  channel  from  Gdheston  Harbor  to  Texas  Oity^ 
Tex. — This  channel  is  designed  to  afford  a  channel  100  feet  wide  at 
bottom  and  25  feet  deep,  north  of  Pelican  Island,  from  (ralveston 
Harbor  to  Texas  City,  Tex.  The  natural  depth  on  the  line  of  the 
proposed  channel  is  from  4  to  8  feet.  During  1895  and  1896  a  channel 
16  feet  deep  was  dredged  by  the  Texas  City  Terminal  Company.  No 
work  having  been  done  since  then  it  had  at  the  beginning  of  present 
operations  shoaled  nearly  to  its  natural  depth. 

Work  is  now  in  progress  under  a  contract  made  in  January,  1900. 

During  the  fiscal  year  there  was  dredged  967,100  cubic  yards  of 
material.  The  channel  has  an  average  depth  of  17i  to  23  feet  and  120 
feet  wide  at  bottom,  between  Texas  City,  Tex.,  and  Galveston  Harbor, 
except  between  stations  8  and  12  +  500,  where  there  has  been  a  refill, 
giving  a  channel  depth  of  13i  feet  and  130  feet  wide. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1903, 
could  be  obtained. 

July  1,  1901,  balance  unexpended $250,000.00 

July  1,  1902,  balance  unexpende<i 250,000.00 

July  1 ,  1902,  atnount covered  by  uncompleted  contract. 250, 000. 00 

(See  Appendix  U  3.) 

4.  Oalveston  ship  channel  and  Buffalo  Bayou.  Texas. — ^These 
improvements  have  heretofore  been  reported  on  individually  under 
the  headmgs  of  ^' Ship  channel  in  Galveston  Bay,  Texas,"  and  "Buf- 
falo Bayou,  Texas."  The  river  and  harbor  act  of  March  3, 1899,  com- 
bines the  work  under  one  item. 

The  ship  channel  in  Galveston  Bay  and  Buffalo  Bayou  are  two  links 
in  the  waterway  connecting  Houston  with  deep  water  in  Gralveston 
Bay,  the  other  links  being  the  San  Jacinto  River  and  the  Morgan 
CanaL 

In  their  natural  state  these  two  waterways  had  a  depth  of  from  4  to 
Si  feet.  The  project  adopted  for  the  improvement  provided  for  a 
channel  100  feet  wide  and  12  feet  deep.     Dredging  was  carried  on  for 
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a  number  of  years,  furnishing  a  channel  sufficient  for  the  character  of 
vessels  heretofore  navigating  these  channels. 

In  1892  the  Government  purchased  the  Morgan  Cut  and  Canal,  5.43 
miles  long,  from  the  Buffalo  Bavou  Ship  Channel  Company  for  the 
sum  of  $92,316.85. 

In  1897  a  Board  of  Engineers  submitted  a  project  (see  House  Doc. 
No.  99,  Fifty-fifth  Congress,  second  session;  also  Appendix  V  9,  p. 
1515,  Annual  Report  of  the  Chief  of  Engineers  for  1S98)  providing 
for  a  water  channel  not  less  than  25  foet  deep  and  lUO  feet  wicio  extend- 
ing from  the  mouth  of  the  jetties  at  the  city  of  Oalveston,  through 
the  existing  ship  channel  and  up  Buffalo  Bayou  to  the  city  of  Houston, 
Tex.,  and  for  a  harbor  at  or  near  Houston  of  a  depth  of  not  less  than 
25  feet  and  of  a  width  of  500  feet. 

The  Board  was  of  the  opinion  that  in  the  first  division  of  this  water 
route  (through  Gralveston  Bay,  including  the  Morgan  Canal)  the  width 
of  channel  should  be  150  feet,  with  slopes  such  as  the  material  may 
assume,  varying  from  1  on  2  to  1  on  4.  For  the  second  division  (from 
north  end  of  Morgan  Canal  to  Harrisburg)  the  Board  recommended  a 
widtii  of  channel  limited  to  100  feet.  In  the  third  division  (between 
Harrisburg  and  Houston)  the  removal  of  at  least  one  bend  by  a  cut-off 
would  be  required,  and  the  straightening  and  widening  of  others  was 
proposed.  It  was  also  proposed  to  remove  the  point  just  below  the 
San  Antonio  and  Aransas  tass  bridge,  and  to  widen  the  channel  at 
the  mouth  of  White  Oak  Bayou  in  Houston. 

The  cost  of  the  work  was  estimated  ])y  the  Board  as  follows: 

First  division,  including  construction  of  two  suction  dredges $1, 100, 000 

Second  division 900,000 

Third  division 1,700,000 

Administration  and  contingencies 300, 000 

Making  a  total  of 4,000,000 

The  estimated  cost  of  maintenance  was  $1()0,()00  annually. 

The  work  now  under  wav  consists  in  dredging  a  channel  70  feet 

wide  and  17  feet  deep  from  deep  water  in  Galvxston  Har})or,  through 

Galveston  Bay  and  Morgan  Cut  (division  1),  and  constructing  pile  and 

brush  dike  from  Morgan  Cut  to  Redfish  Bar. 
The  amounts  expended  on  these  channels  to  June  30,  1902  are  as 

follows: 

Ship  channel  in  Galveston  Bay,  including  purchase  of  Morgan  Cut 

and  Canal  ($92,316.85) WO,  016. 85 

Buffalo  Bayou,  Texas 228,750.00 

Galveston  ship  channel  and  Buffalo  Bayou,  Texas 224, 875. 40 

Total 1,302,642.25 

During  the  past  iiscal  ^-ear  active  openitions  were  carried  on  under 
contract  with  Charles  Clarke  &  Co.,  or  Galveston,  Tex. 

The  river  and  harbor  act  of  June  13,  1902,  contained  the  following 
item: 

Galveston  Ship  Channel  and  Buffalo  Bayou,  Texas:  Continuing  improvement, 
three  hundred  tnouBand  dollars:  Provided ^  That  a  (contract  or  cuii tracts  may  ]ye 
entered  into  hy  the  Secretary  of  War  for  such  matt'rials  and  work  as  niav  \)c  required 
to  prosecute  said  improvement,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law,  not  to  exceed  in  tlie  aggrefirate  seven  hundred  thou^?and  dol- 
UuB,  exclusive  of  the  amounts  herein  and  heretofore  appropriated.  The  amounts? 
herein  appropriated  and  authorized  shall  be  expended  in  developing  the  nroponed 
channel  m  aivisions  one  and  two  to  a  uniform  depth:  Provided  further,  That  not 
more  than  one-hall  of  said  amounts  shall  1x3  exfiendeu  upon  division  two. 
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CX>MMERCIAL  STATISTICS. 


The  only  coinmereial  statistics  that  could  1)0  obtained  for  the  fiscal 
year  were  those  covering^  freiifht  curried  by  the  Houston  Direct  Navi- 
gation  Company,  which  amounted  to  141,130.H6  tons,  of  which 
115,021.20  tons  was  cotton,  1,U93  tons  was  cotton  products,  2,409  tons 
was  coal,  2,979  tons  was  lumber,  8,445  tons  wassiind,  6,321.6  tons  was 
shell,  222  tons  was  w^alnut  logs  and  lumber,  6,353  tons  was  San  Jacinto 
sand,  and  2,387  tons  was  clav. 

For  num})er  of  vessels  and  tonnage  passing  through  Morgan  Canal, 
see  report  on  ''Operating  and  care  of  Alorgan  Canal.""  (Appen- 
dix U  5.) 

July  1,  1901,  lialance  uiiexpnded $^05,852. 10 

Amount  appropriated  by  nver  and  harlwr  act  approve<l  June  13, 1902.      IWO,  000. 00 

605, 852. 10 
June  30,  1902,  amount  exj^nded  during?  fiscal  y(»ar 230, 727. 50 

Jul V  I,  1902,  balance  unexpended 375, 124. 60 

July  1,  1902,  outstanding  liabilities 31,805.61 

July  1,  1902,  balanre  available 343,318.99 

July  I,  1902,  amount  covertd  by  uncompleted  contract« 23, 859. 95 


Amount  (cHtimatod)  re<piired  for  completion  of  existing?  project 3, 400, 000. 00 

Amount  that  can  W.  profitably  expended  in  fiscal  vear  ending  June 

30,  ItKM,  in  addition  to  the  balance  unexpended  Julv  1,  1902 500,000.00 

Submitted  in  compliance  with  reciuirements  of  sundry  civil  act  of 

June  4,  1897. 

(See  Appendix  U  4.) 

J.  Optrratinq  hikI  cure  of  Morgan  Canals  Texan,— K  watchman  was 
stationed  at  the  canal  during  the  past  tiscal  ^ear.  A  statement  con- 
tained in  the  report  of  the  local  enginet^r  officer  shows  the  items  of 
expenditures,  which  amounted  to  $863.25. 

(See  Appendix  U  5.) 

6*.  Trinity  Iiiv<)'^  Tf\c(tt<, — The  ri\  er  and  harbor  act  approved  June 
13,  1902,  provides  as  follows: 

Improving  Trinity  River,  Texas,  in  accordance  with  the  reix)rt  submitted  in 
Houhic  Document  Numbered  Four  hundred  and  nine.  Fifty-sixth  Cougreas,  first 
HCHHion,  one  hundred  and  twenty-five  thou5?an<l  dollars:  Providcil,  That  the  Secretary 
of  War  may  enter  into  a  contract  or  contracts  for  materials  and  work  to  prosecute 
the  project  recomnicnded  in  paid  report,  to  lx>  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  excecni  in  the  aggregate  two  hundred  and 
Hevcnty-live  thousand  dollars,  exclusive  of  the  amount  lutein  appropriated:  Provided 
further^  That  thrc^e  hundred  and  fifty  thousand  dollars  of  the  amounts  herein  appro- 
priated and  authorized  shall  be  expended  to  construct  locks  and  dams  upon  the 
river  betwc^en  the  mouth  and  section  one,  in  those  i)laces  where  the  most  serious 
obstnictions  exist,  and  to  procure  and  operate  snag  boats,  and  clear  the  river  with 
the  purpose  of  permitting  through  navigation  over  the  |)ortion  above  de8cribe<i; 
and  the  sum  of  fifty  thousand  dollars  of  the  amount  herein  appropriated  shall  l)e 
expended  for  the  purpose  of  securing  oi)en  (;hannel  navigation  in  section  one  of  said 
river,  and  a  b<mrd  of  engineers  shall  l)e  designated  by  the  St^retary  of  War  to 
examine  section  one  of  said  river  as  descrilxxi  in  saM  House  document,  and  report 
up<m  the  feasibility  and  advisability  of  expending  the  further  sum  of  three  hundred 
and  fifty  thousand  dollars  with  a  view  to  securing  not  le^s  than  eight  months'  navi- 
gation annually  upon  the  said  section  one  to  Dallas. 

No  work  was  done  up  to  the  close  of  the  past  fiscal  year.  See  also 
report  upon  this  stream  under  heading  for  improving  Brazos  River 
between  Velasco  and  Richmond. 
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Amount  appropriated  by  river  and  harbor  ai*t  approved  June  18, 1902.     $125, 000. 00 
July  1,  1902,  balancre  unexpended 125,000.00 

I  A  mount  (eptimate<l)  requiretl  for  completion  of  existing  proiert 4, 425, 000. 00 
Amount  that  can  l)e  profitably  ex i)ende<i  in  fiscal  year  endinj?  June 
:M),  1904,  in  addition  to  the  fmlance  uncxpendcMl  July  1,  11K)2 250,000.00 
Submitted  in  compliance  with  requirementfl  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  U  6.) 

7.  Bra20H  River  hetween  Velmeo  and  R-tchmond^  Wef<f  Galveston  Bay 
channel^  Double  Bayou^  and  the  vnnithA  of  adjacent  streavim^  Texas^ 
inchidina  Trinity  Kiver  and  Cedar  Bayou, — The  river  and  harbor  act 
approvea  March  3,  1881),  provides  as  follows : 

For  the  improvement  of  the  Brazos  River  Innween  Velasco  and  Richmond,  Wt»8t 
Galveston  Bay  ClianneK  Double  Bayou,  and  the  mouthH  r)f  adjacent  Htnuins,  nixty- 
five  thousand  dollars,  out  of  whitrh  said  Hum  a  Huitablc  dre<lj;e  and  snugging  outfit 
may  be  provided  to  carry  on  said  work  and  to  l>e  uHe<l  on  other  ai>pr(jve<l  projects  on 
the  Texas  coasts  including  streams  emptying  into  the  Gulf  of  Mexico  and  bays  con- 
nected therewith. 

Heretofore  the  projects  embraced  in  this  improvement  have  been 
independent.  (See  improving  Brazos  River,  Texas,  between  Velasco 
and  Kichmond,  Annual  Report  of  the  Chief  of  Engineers  for  1895, 
p.  1838  et  seq.;  improving  channel  of  West  Galveston  Bay,  Annual 
Report  of  the  Chief  of  I^ngineei-s  for  1892,  p.  156^5  et  seq.,  and 
improving  Double  Bavou,  Annual  Report  of  the  Chief  of  Engineers 
for  1898,  p.  287  et  secjO 

The  object  of  this  improvement,  in  part,  is  to  obtain  and  maintain 
a  navigable  channel  depth  of  from  4  to  (5  feet  across  the  bai*s  at  the 
mouths  of  most  of  the  streams  and  bavous  along  the  Texas  coast  by 
dredging  and  snagging,  the  plant  to  f>e  owned  and  operated  by  the 
United  States. 

The  improvement  is  intended  to  develop  a  light-dmft  inland  naviga- 
tion tributary  to  Galveston  and  other  Texas  harbors  which  will  afford 
cheap  transportation  by  light-draft  steamers  and  barges  to  the  fertile 
coast  country  of  Texas. 

During  the  past  fiscal  year  the  dredge  was  practically  completed, 
except  necessary  furnishing,  outfit  for  operating  same,  and  electric- 
light  wiring.  It  is  expected  that  by  July  30,  1902,  the  dredge  will 
be  entirely  crompleted  and  in  operation. 

The  amount  expended  on  this  improvement  to  June  30,  1902,  was 
$55,931.59. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$50,000  for  this  improvement,  ^30,000  of  which  may  be  expended  in 
the  purchase  of  the  canal  from  West  Galveston  Bay  to  the  mouth  of 
the  Brazos  River. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1902, 
could  be  obtained. 

July  1,  1901,  balance  unexpended $6:^,470.68 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    50, 000. 00 

113,470.68 
June  30,  1902,  amount  expended  during?  fiscal  year 54, 402. 27 

July  1,  1902,  balance  unexpended 59, 068. 41 

Julyl,  1902,  outstanding  liabilities 6,899.57 

July  1,  1902,  balance  available 52,168.84 

BNO  1902 22 
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(a)  Trinity  River. — ^The  improvement  of  this  stream  has  been 
limited  to  that  portion  \y\ng  between  the  mouth  and  Liberty,  at  the 
head  of  tide  water,  a  distance  of  39  miles.  The  river  empties  into 
Galveston  Bay  through  several  mouths  or  passes,  opposite  each  of 
which  a  bar  existed  on  which  the  depth  of  water  did  not  exceed  3^  feet 
at  mean  low  tide. 

The  project  adopted  for  this  improvement  on  June  18,  1878,  con- 
sisted in  the  removal  of  snags  from  the  river  below  Liberty  and  in 
dredging  a  channel  80  feet  wide  by  (>  feet  deep  across  the  bar  at  the 
mouth  of  the  pass  then  in  use  by  vessels.  The  estimated  cost  of  the 
work  was  $22,581.40.  (See  Annual  Repoi-t  of  the  Chief  of  Engineers 
for  1873,  p.  685  et  seq.)  On  May  4,  1889,  an  amended  project  was 
adopted.  It  contemplated  the  erection  of  two  parallel  jetties  at  the 
mouth  known  as  the  Middle  Pass,  placed  about  275  feet  apart  and 
extending  about  7,750  feet  inte  Galveston  Bay;  also  in  closing  the 
other  two  principal  passes  by  submerged  dams,  the  object  being  to 
create  and  maintain  a  channel  6  feet  deep  at  mean  low  tide  at  the 
mouth  of  the  river.  The  revised  cost  of  the  improvement  was  placed 
at  $89,500.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1889, 
p.  1557  et  seq.) 

The  amount  expended  on  this  improvement  to  the  (»lose  of  the  fiscal 
year  ending  June  30,  1902,  was  $77,249.37. 

At  that  date  the  west  jetty  had  been  tt)mpleted,  its  length  being 
7,359  feet,  and  a  channel  100  ieet  wide  by  5  feet  deep  had  been  secured 
at  the  mouth  of  the  river. 

For  report  upon  improving  this  river  under  a  new  and  enlarged 
project,  see  page  336. 

Ihe  total  amount  of  freight  carried  during  the  fiscal  year  was  7,000 
tons  lumber,  1,500  tons  wood,  and  300  tons  general  merchandise. 

July  1,  1901,  balance  unexpended |6, 750. 63 

July  1,  1902,  balance  unexpended 6, 760. 63 

(5)  C(d<ir  Bayou. — For  projects  and  work  done  by  the  United  States 
Government  at  Cedar  Bayou,  Texas,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1895,  page  1815  (Appendix  T  5). 

The  river  and  harbor  act  approved  June  13,  1902,  provides  as  fol- 
lows: 

Improving  C/edar  Bayou,  Texas:  Maintaining  improvement,  five  thousand  dollani: 
Provided^  That  the  dredge  constructed  for  use  in  this  locality  shall  be  available  for 
this  work. 

No  work  was  done  up  to  the  close  of  the  past  fiscal  year,  except  to 
su])mit  project  for  expenditure  of  the  appropriation. 

The  amount  expenaed  on  this  improvement  to  June  30,  1902,  was 
132,150. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .  $5, 000. 00 
July  1, 1902,  balance  unexpended 6, 000. 00 

{c)  Channel  in  West  Galveston  Bay. — West  Galveston  Bay  is  a  body 
of  water  covering  about  39  square  miles,  and  lies  between  Galveston 
Island  and  the  mainland.  It  extends  from  Galveston  Bay  to  the  west 
end  of  Oyster  Bay,  and  is  connected  with  the  Gulf  of  Mexico  by  San 
Luis  Pass,  at  the  western  extremity  of  Galveston  Island,  and  wiui  the 
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Brazos  River  by  the  Galveston  and  Brazos  Canal.  The  natuml  depth 
of  the  bay  was  from  2i  to  3  feet. 

The  project  for  iniprovinji^  the  bay  was  adopted  on  June  13,  1892, 
and  proposed  widening,  deepening,  and  straightening  the  channel  so 
as  to  give  a  width  of  200  feet  and  a  least  depui  of  Si  feet  from  Gal- 
veston Bay  to  San  Luis  Pass  and  a  channel  100  feet  wide  and  3  feet 
deep  along  Christmas  Point  in  Oyster  Bay,  both  channels  to  be  prop- 
erly defined  by  beacons.  The  estimated  cost  of  the  improvement  was 
§28,998.80.  (See  Annual  Report  of  the  Chief  of  p:ngineers  for  1892, 
p.  1656  et  seq.)  On  July  8,  1896,  authority  was  given  to  modify  the 
project  so  as  to  afford  a  depth  of  5  feet  instead  of  3^  feet,  provided 
the  cost  of  the  work  shoula  not  be  increased. 

The  amount  expended  to  June  30,  1902,  was  $19,775.97. 

This  expenditure  resulted  in  an  unobstructed  channel  100  feet  wide 
and  from  3  to  3i^  feet  deep  from  Galveston  Bay  to  the  Galveston  and 
Brazos  Canal.     Beacons  were  also  erected  to  define  the  channel. 

No  work  was  done  during  the  past  fiscal  year. 

No  commercial  statistics  for  tne  fiscal  year  ending  June  30,  1902, 
could  be  obtained. 

July  1,  1901,  balance  unexpended ^5,224.03 

July  1,  1902,  l)alance  unexi)ended 5,224.03 

(rf)  Bnizos  River, — This  improvement  is  at  present  limited  to  that 
portion  of  the  river  lying  between  Richmond  and  Velasco,  a  distance 
of  about  89  miles;  its  low-water  level  is  affected  by  the  Gulf  tide  as 
far  up  as  Bolivar  Landing,  40  miles  above  Velasco.  The  course  of 
the  nver  is  tortuous,  and  the  channel  was  obstructed  by  shoals  and 
snags. 

Tne  project  for  improvement  was  adopted  Juno  3,  1896,  and  pro- 
posed tne  removal  of  snags  and  overhanging  trees.  It  was  estimated 
that  J10,000  would  put  this  portion  of  the  river  in  ^ood  navigable 
condition  at  ordinary  sbiges,  and  that  an  annual  expenditure  of  J2,500 
would  keep  it  in  this  condition.  (See  Annual  Report  of  the  Chief 
of  Engineers  for  1895,  p.  1838  et  seq.) 

No  work  has  been  done  under  this  project. 

The  amount  expended  on  this  improvement  to  June  30,  1902,  was 
$22.35. 

No  commercial  statistics  for  the  fiscal  year  ending  June  3(>,  1902, 
could  be  obtained. 

July  1,  1901,  balance  unexpended $4,977.65 

July  1,  1902,  balance  unexpended 4, 977. 65 

(See  Appendixes  U  7-11.) 

8.  Brazos  River ^  Texas,,  from  Richmond  U>  old  Wdshin^tmu — ^The 
river  and  harbor  act  approved  June  13,  1902,  provides  as  follows: 

Improving  Brazos  River,  Texas,  from  Richmond  to  Old  Washington,  in  acx^ord- 
ance  with  the  second  plan  of  the  report  submitted  in  House  Document  Numbered 
Two  hundred  and  eighty -three.  Fifty-sixth  Congress,  second  session,  one  hundred 
and  fifty  thousand  dollars. 

The  plan  referred  to  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  page  1974  et  seq. 

]No  work  was  done  up  to  the  close  of  the  fiscal  year,  except  to  sub- 
mit project  for  expenditure  of  the  appropriation. 


340    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U,  8,  ABMT. 

Amount  apprDpriatcnl  ))y  river  ami  harlK>r  act  approved  Juno  13,  1902  ..$150,000. 00 
July  J,  HK)2,  balanre  unexpended 150,000.00 

(See  Appendix  IT  12.) 

9.  Mouth  iff  Brazos  R/ror,  Te,r/is. — ^Tho  improvement  of  the  mouth 
of  this  .stroiim  was  tit  first  undertiiken  l)y  the  Brazos  River  Channel 
and  Dock  Company,  which  lias  jmrtially  constructed  a  system  of 
parallel  jetties. 

The  river  and  harbor  act  approved  March  3,  1899,  contains  the  fol- 
lowing item: 

Mouth  of  IJrazos  River,  Texas:  For  dredginjj:  and  Buch  other  work  aa  may  be 
deemed  most  effeitive  in  the  judgment  of  the  Swretary  of  War  in  improving  and 
developing?  tlie  harlM)r,  eighty-five  thouwind  dollars:  J^onded,  That  no  part  of  said 
sum  shall  l>e  expended  until  the  Brazos  River  Channel  and  Dock  Com])anv  shall  file 
with  the  Secretary  of  War  a  transfer  to  the  United  States  of  the  jetties  and  auxiliary 
works;  also  a  n^ease  of  all  rights  and  privileges  conferred  uix)n  said  company  by  its 
charter  or  by  the  Act  of  Congress  approved  August  ninth,  eighteen  hundred  and 
eighty-eight,  tt)  charge  or  collect  tolls  lor  the  use  and  navigation  of  said  river;  and 
the  Secretary'  of  War  is  dir(Hte<l  to  have  an  examination  niade  of  the  mouth  of  the 
Brazos  au<l  the  jettii*s,  and  report  to  Congress  the  estimated  cost  of  extending 
the  jetties  onc^-hulf  mile,  and  the  estimated  depth  and  width  of  the  channel  to  be 
obtaiuiMl  by  nutrli  extension,  and  the  (estimated  cost  of  obtaining  twenty  feet  of  water 
and  a  channel  one  hundred  an<l  fifty  feet  wide. 

Under  date  of  April  25,  1S99,  the  Bnizos  River  Channel  and  Dock 
Company  filed  with  the  Secretary  of  War  a  trjinsfer  to  the  United 
States  of  these  jetties  and  auxiliary  works;  also  a  release  of  all  rights 
and  privih^^es  conferred  uj)on  the  said  (company  by  its  charter  or  by 
the  act  of  Congress  approved  August  9,  1888,  to  charge  or  collect  tolls 
for  the  use  and  navigation  of  the  river. 

The  proposed  woi-k  at  this  locality  consists  in  putting  the  present 
jetties  at  tiie  mouth  of  the  river  in  a  fair  condition  to  resist  the  effects 
of  storms  and  to  protect  a  dredge  while  working  between  them;  also 
to  make  a  beginning  in  the  construction  of  spur  dikes  to  narrow  the 
channel  between  the  jetties,  and  to  dredge  a  channel  as  far  up  a8  the 
light-house  to  a  depth  of  18  feet  at  mean  low  tide  and  150  feet  wide. 

The  amount  expended  on  this  improvement  up  to  June  30, 1902,  was 
1230,622.56. 

No  work  was  carried  on  during  the  past  fiscal  year. 

The  condition  of  the  jetties  before  and  after  the  hurricane  of  Sep- 
tember 8,  1900,  is  given  in  the  Annual  Keport  of  the  Chief  of  Engi- 
neers for  1901,  page  1940  et  seq. 

The  estimate  for  completion  of  existing  project  has  been  increased 
by  ?1 75,000,  the  amount  estimated  by  Board  of  Engineers  to  be  neces- 
sary for  repiiir  of  damages  by  the  hurricane  of  Septeml)er  8,  1900. 
The  report  of  the  Board  is  printed  in  House  Doc.  No.  133,  Fifty-sixth 
Congress,  second  session. 

No  commercial  statistics  for  the  fiscal  ^-ear  ending  June  80,  1902, 
could  be  obtained. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$50,000  for  continuing  the  improvement. 

July  1,  1901,  balance  unexj>ended $13,479.27 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902 . .    60, 000. 00 

63, 479. 27 
June  30,  1902,  amount  expended  during  fiscal  year 361. 83 

July  1,  1902,  balance  unexpended 63,127.44 

(See  Appendix  U  18.) 
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10,  Aransas  Pasn^  Texas. — Ai-ansjis  Pass  is  on  the  south  coast  of 
Texas,  175  miles  southwest  of  GralvevSton  and  125  miles  north  of  the 
llio  Grande,  and  is  the  outlet  of  Aransas  Bay  to  the  Gulf  of  Mexico, 
The  area  of  the  bay  is  about  80  square  miles.  It  is  connected  with 
C/orpus  Christi  Bay  on  one  side  and  with  the  shallow  bays  of  Mos- 
<|uite,  St.  Charles,  and  Copano  on  the  other. 

For  projects  and  work  done  by  the  United  States  Government  and 
l)rivate  copoimtions  at  Aransas  l*ass,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1898,  page  1527  et  seq. 

The  river  and  harbor  act  of  March  3,  1899,  contained  the  following 
item: 

Improving  Aransas  Pass,  Texas:  For  drcMlging  and  other  improvement  of  Aransas 
"PsBB  Harbor,  sixty  thousand  dollars:  Provided,  That  the  Secretary  of  War  Ih  hereby 
authorized  to  contract  for  the  removal  of  that  ]M>rtion  of  the  ohl  Government  jettv  in 
said  harbor  from  the  end  nearest  the  curved  jetty  conHtnioted  by  the  Aransas  f  ass 
Harbor  Company  to  the  wnnik  jVar//,  in  such  maimer  as  U)  in  nowise  interfere  with 
the  curved  jetty  now  locate<l  in  said  harbor:  And  provideA  fxirther.  That  wiid  contract 
shall  not  be  let  by  the  Secretary  of  War  nor  said  work  done  until  the  said  Aransas 
Pass  Harbor  Company  shall  have  proi^erlv  released  and  surrendered  all  rights  and 
privileges  heretofore  granted  to  it  in  said  harlKjr  by  Congress,  also  the  jetty  con- 
struct^ in  said  harbor. 

The  Aransas  Pass  Harbor  Company,  under  date  of  March  27,  1899. 
i*eleased  and  surrendered  all  rights  and  privileges  heretofore  gmntea 
to  it  in  Aransas  Pass  Harl)or  by  Congress;  also  the  jetties  constructed 
Id  said  harbor. 

For  condition  of  the  jetties  and  pass  at  the  time  the  works  were 
surrendered  to  the  United  States,  see  map  accompanying  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  2336. 

At  the  beginning  of  the  fiscal  year  the  approved  project  for  the 
expenditure  of  the  available  funds  consisted  in  repairing  the  cuiTed 
jetty  from  inner  end  of  existing  structure  so  far  as  availal)le  funds 
would  permit. 

Articles  of  agreement  were  being  prepared  at  lx>ginning  of  HscaI 
year  and  were  approved  .July  19,  1901.  Contmctors  began  opem- 
tions  October  1,  1901,  and  completed  all  work  under  their  contract 
by  April  23,  1902.  One  thousand  three  hundred  feet  of  jetty  was 
completed. 

The  river  and  harbor  act  of  Juno  13,  1902,  contains  the  following 
item: 

Improving  Aransas  Pass,  Texas:  Continuing  improvement,  two  hnndre<i  and  fifty 
thousand  dollars:  Ftomded,  That  the  work  at  this  liarbor  shall  Ikj  confined  to  the 
completion  of  the  north  jetty  in  ac^coniance  with  the  d(»siffn  and  HiHriliiraiions  of  the 
Aransas  Pass  Harbor  Company,  and  in  continuation  of  the  work  hen»tofore  carried 
out  on  said  jetty  by  said  company,  and  U)  such  additional  work  as  may  \m  necessary 
for  Btren^thenine  such  jetty,  and  for  the  removal  of  such  part  of  the  ohi  (Tovernment 
jetty  and  any  other  hard  material  which  may  interfere  with  the  formation  of  a  chan- 
nel Dy  the  natural  action  of  the  currents. 

The  amount  expended  on  this  improvement  to  June  30,  1902,  was 
$636,660.92,  exclusive  of  $9,938.93  subscribed  hj  the  citizens  of  Kock- 
port  and  Coipus  Christi. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1902, 
could  be  obtained. 
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July  1,  1901,  balance  unexpended $92, 656. 28 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902..  250, 000. 00 

342,565.28 
June  30,  1902,  amount  exi)ended  during  fiscal  year 86, 966. 20 

July  1,  1902,  balance  unexpendeil 255,589.08 

July  1,  1902,  outstanding  liabilities 405.0:^ 

July  1,  1902,  balance  available 255,184.06 

(See  Appendix  U  14.) 

11,  Harbor  at  Brazos  Santiago^  Tar, — No  work  has  been  done  on 
this  improvement  since  1884.  Tnis  work  was  dropped  from  the  list 
of  improvements  in  the  Galveston  district  in  December,  1895,  and  the 
avaihible  balance  returned  to  the  Trejisury. 

Owinf,^  to  the  shoaling  of  the  bar,  pmctically  cutting  off  all  water 
communication,  authority  was  secured  to  use  the  balance,  $57,476, 
remaining  in  the  Treasury,  it  lx*.ing  the  intention  to  dredge  a  channel 
over  the  bar  to  give  temponiry  relief  to  the  locality. 

As  reports  received  as  to  depth  on  the  bar  showed  a  navigable  depth 
of  9  feet,  which  would  permit  small  coastwise  steamei*s  to  ent«r,  no 
work  was  attempted  during  the  fiscal  year. 

The  amount  expended  diiring  the  past  fiscal  year  was  $350.  This 
amount  was  withdrawn  from  the  appropriation  by  the  OflSce  of  the 
Chief  of  Engineers  for  expenses  of  that  office. 

The  amount  exj^nded  on  this  improvei  icnt  to  June  30,  liM)2,  wsis 
$192,068. 16. 

No  commercial  statistics  for  the  tis(*al  ye^ir  ending  June  30, 1902, 
could  l)e  obtained. 

July  1,  1901,  balance  unexpendeil 155, 188. 84 

June  30,  1902,  amount  exi)ended  duriujj^  W^'aX  your 350.  OQ 

July  1,  1902,  balance  unexpended 54, 836. 84 

(See  Appendix  U  15.) 

12,  Rtrnunntig  mmJctm.  vcsseU  or  craft  ohatructhuj  or  endan  '^ering  nam- 
gatlon. — During  the  hurricane  which  visited  Galveston  September  8, 
1900,  a  great  many  l)arges,  schooners,  et<.;.,  and  one  steam  vessel  were 
wreckoiland  sunk  in  Galvoston  Bay  and  vicinity,  and  same  liave  become 
a  menace  to  navigation. 

At  the  l)eginning  of  the  past  fiscal  year  contmct  had  been  entered  into 
for  removing  the  following  wrecks:  Steamer  Canihcrland^  an  iron  tank, 
barges  Jules  and  Alice,,  and  tug  Kate,  These  wrecks  were  completely 
removed  by  October  22,  1901. 

The  total  cost  of  removing  these  wrecks  was  $2,492.27.  A  state- 
ment contained  in  the  report  of  the  local  engineer  officer  shows  the 
items  of  expenditure. 

Under  date  of  February  25,  1902,  authority  was  granted,  and  an 
allotment  of  {^3,0<)0  was  made,  for  removing  wrecks  in  Galveston  Bay 
and  Buffalo  Bayou,  Textis. 

The  wrecks  to  be  removed  are:  Dredge  No.  3,  barge  No.  3,  a  dredge- 
boat,  and  flatboat  Daisy, 

Contra(»t  has  been  entered  into  for  removing  these  wrecks,  and  con- 
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tractor  was  engaged  in  removing  wrecK  of  dredge  No.  3  at  close  of 
fiscal  year. 

The  amount  expenaed  auring  the  fiscal  year  for  removing  these 
wrecks  was  $122.19. 

(See  Appendix  U  16.) 

EXAMINATION    AND    SURVEY    MADE    IN    COMI»LIANCE   WTTH    EMEBGENGY 
RIVEU  AND   HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Captain  Kich^  submitted  through  the  division  engineer  reports  dated 
November  14, 1900,  and  January  29, 1901,  on  exaunnation  and  survey', 
respectively,  of  the  Inner  harhfV  of  Galventon^  Tex.  The  plan  pre- 
sented contemplates  improvement  at  an  estimated  cost  of  $2,250,0(X), 
concerning  which  the  Chief  of  Engineers  in  submitting  the  report  to 
the  Secretary  of  War  .stat(»d: 

In  my  opinion  the  work  covertMl  by  this  siirvev  is  of  importance  t<")  local  interests 
rather  than  to  general  connnerce,  and  its  undertaking  by  the  General  (iovernment  is 
a  proposition  I  am  unable  to  commend  for  favorable  consideration. 

The  reports  were  tnmsmitted  to  Congress  and  printed  in  House  Doc. 
No.  91,  I<  if ty -seventh  Congress,  first  session.  (See  also  Appendix  U 
17.) 

WESTERN    RIVERS. 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
ARKANSAS,  AND  MISSISSIPPI  TRIBUTARY  TO  MISSISSIPPI  RIVER. 

This  district  was  in  the  charge  of  Maj.  Thos.  L.  Casey,  Coips  of 
Engineers,  to  October  31,  li»01,  and  in  the  temporary  charge  of  Capt. 
Chas.  L.  Potter,  Coi-ps  of  Engineers,  since  that  date.  Division  Engi- 
neer, Col.  Amos  Stickney,  Corps  of  En^ineere,  to  July  24,  1901,  and 
Lieut.  Col.  H.  M.  Adams,  (yOliw  of  Engineers,  since  that  date. 

1.  Red  Rivei\  Dnilalana^  Arkansas,  and  huiian  Territory, — In  1828 
Congress  entered  upon  a  plan  for  improving  the  navigation  of  lied 
River  through  or  around  the  great  raft  in  Louisiana  and  Arkansas, 
and  from  1828  to  1852  appropriations  for  the  purpose  were  made 
aggregating  the  sum  of  §585,7fl5.5o,  of  which  $532,219.90  was  expended 
on  the  improvement  and  S?3,545.(>0  carried  to  the  surplus  fund.  No 
appropriation  was  made  between  1852  and  1872,  and  during  that  long 
inteiTal  the  results  of  form(»r  work  were  lost. 

When  work  for  the  improvement  was  resumed  in  1872  the  river 
alx)ve  Shreveport,  I^.,  was  closed  by  the  great  raft,  then  32  miles 
long  and  constantly  growing,  and  below  Shreveport  the  enlargement 
of  the  outlet  through  Tones  Bayou  was  depleting  the  main  channel 
and  threatening  its  closure  to  navigation.  The  falls  at  Alexandria, 
La.,  were  impassable  at  low  stages,  navigation  was  difficult  and  dan- 
gerous at  all  plai'es  and  at  all  times  on  account  of  the  great  number 
and  constant  additions  of  snags,  stumps,  sunken  logs,  and  leaning 
trees,  and  there  were  more  than  200  steamboat  wrecks  in  the  channel 
between  the  mouth  and  the  head  of  navigation.  The  river  shifted  its 
channel  fre^^uently,  and  during  periods  of  flood  inundated  the  whole 
valley,  creating  a  vast  network  of  streams,  some  of  which  were  navi- 
gable. The  bed  of  the  river  in  the  raft  regions,  both  above  and  below 
Shreveport,  was  a  mass  of  sunken  logs  and  stumps,  portions  of  which 
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were  constantly  scouring  loose,  while  others,  thoroughly  water-logged, 
remained  to  cause  deposits  and  create  bars,  impassable  at  low  stage8. 
The  banks  were  heavily  timbered,  and  each  flood  caused  them  to  cave 
and  slide,  contributing  enormous  quantities  of  drift  to  create  jams  or 
raft,  and  exposing  dangerous  shore  snags,  which  projected  far  out  into 
the  stream  as  its  channel  changed. 

The  project  adopted  in  1872  contemplated  removing  the  raft  above 
Shroveport  and  closing  Tone^  Bayou  outlet.  Under  subsequent  acts 
of  Congress  it  was  ampliiied  to  include  work  for  opening  and  enlarg- 
ing the  channel  through  the  falls  at  Alexandria;  the  removal  of  jams, 
snags,  wrecks,  leaning  timber,  etc.;  deepening  shoal  places,  and  clos- 
ing outlets.  In  the  river  and  harbor  act  of  1892  Congress  adopted  a 
project  which  contemplated  the  systematic  clearing  of  the  bauKs,  to 
remove  the  source  of  drift  and  snags;  continuing  snagging  operations 
and  the  removal  of  jams  or  raft;  dredging  towheads  and  shoals;  con- 
structing a  substantial  system  of  levees,  either  alone  or  by  cooperating 
with  riparian  States,  to  tix  the  course  of  the  river;  the  gradual  closure 
of  all  outlets  which  deplete  the  main  river  at  various  stages;  the  fixing 
of  caving  banks  to  confine  the  river  to  the  channel  selected  for  it,  ana 
the  prevention  of  injury  to  the  regimen  of  the  stream  by  new  cutoflfs 
or  outlets.  Operations  were  to  extend  from  the  Atchafalaya  River, 
Louisiana,  to  J^  ulton.  Ark.,  508.6  miles,  but  the  river  and  harbor  act  of 
189D  provided  for  continuing  snagging  work  above  Fulton  to  the  mouth 
of  the  Kiamichi  River,  Indian  Territory,  about  170  miles  upstream. 
The  nature  of  the  work  requires  that  it  be  continued  for  many  years, 
and  no  estimate  for  completion  is  given  on  this  account. 

The  amount  expended  from  1872  to  the  close  of  the  fiscal  year  ending 
June  30,  1902,  was  *1, 586, 780. 00,  with  the  following  chief  results:  A 
channc^l  cleared  through  the  great  raft  in  1872-73  opened  to  navigation 
188  miles  of  river  between  Shreveport  and  Fulton,  and,  at  high  stages, 
about  170  miles  above  Fulton.  Subsequent  work  secured  the  complete 
removal  of  the  mft,  prevented  new  formations  of  the  same  nature,  and 
increased  the  width  of  the  river  100  feet  or  more,  and  there  now  flows 
in  the  course  laid  out  for  it  through  the  raft  region  a  broad  and  deep 
river,  safe  for  navigation  at  all  but  the  lowest  stages.  Ten  years  ago 
the  bottom  line  at  head  of  the  raft  had  fallen  more  than  15  feet,  dimin- 
ishing to  about  o  feet  at  Shreveport,  the  low-water  line  having  fol- 
lowed it  to  a  certain  extent,  and  the  continual  scour  in  that  stretch  is 
gi*adually  attjiining  a  normal  slope  of  the  river  bottom.  Incidentally, 
the  removal  of  the  raft  drained  the  fertile  valley  and  reclaimed  thou- 
sands of  acres  of  ju'oductive  lands,  and  the  region,  formerly  a  network 
of  lakes  and  pools,  has  been  brought  under  cultivation  and  is  traversed 
by  several  linens  of  railway.  Tones  Bayou  outlet  was  closed  in  1899 
by  a  heavy  earthen  cbun,  connected  witn  the  line  of  levee  above  and 
below  it;  the  main  channel  of  the  river  below  and  formerly  impaired 
by  that  outlet  has  widened  and  scoured  until  it  is  capable  of  carrying 
the  discharge  at  flood  sbiges,  and  navigation  of  the  stretch  is  uninter- 
rupt(^d  at  lowest  water.  Work  at  the  falls  of  Alexandria  rendered 
them  passable  for  steamboats  at  all  stages.  The  channel  was  deepened 
from  2i  feet  to  5.V  feet  at  the  lower  falls  and  to  6  feet  at  the  upper 
falls,  increasing  the  period  of  navigation  about  two  months.  Persist- 
ent snagging  operations,  repeated  from  year  to  year,  have  kept  the 
river  open,  prevented  formations  of  raft,  reduced  the  dangers  oi  navi- 
gation to  a  minimum,  and  enabled  steamboats  to  make  regular  trips, 
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the  river  from  the  Atchafalaya  to  Fulton  heiug  open  for  boats  of 
3- feet  draft  at  staj^es  al)out  a  foot  a>x)ve  zero  of  the  Snrevoport  gauge. 
The  maximum  draft  that  can  be  carried  at  mean  low  water  is  3  feet  to 
Montgomery,  La.,  lf)2.5  miles al)ove the  Atchafalaya;  2^  f eet to Shreve- 
port,  L«a.,  320.5  miles;  and  2  feet  to  Fulton,  Art.,  508.6  miles.  The 
range  between  low  and  high  water  at  the  seveml  gauge  stations  is  as 
follows: 


l-iow  water. 

Hijfh  watiT. 

Qauge  Btatioii. 

Dutf. 

Sept.  19-2.'},  Oct. 

•J0--J2, 18W>. 
Sept.  2"-!-*2.>,  IKtHJ . . . 

Gauge 
rt'iulliift:. 

"'"'^-               nwdiiiK. 

'                 ,                  1 

Pulton.Ark 

Garland.  Ark 

Ftfi. 
0.10 

-  .'20 

-3.70 
-  .GO 

1                                  1 

F(ct.      1    Fnt. 
J  uly  17, 1870 1        aT).  7r>        3r,.  C6 

Mar.  LM.  1894 '        28.  fH)        28. 70 

RhravHpnrt,  T^  , . . , .    ,           ,    

l)('c.2-l,lf«iM 

Sept.20,  IKSl 

Nov.H,18Ua 

May  28.  lh«J2 |        :;'>.  70         11. 20 

A  ipjTHTidriR,  1a 

J  uiie  12, 13, 18«J2. . .         ?^.  2.')         11. 95 

Hwl  Rivw  IjftP'i^nff .  T^ 

Mav  14,  Ift,  1897 1        fiO.  20        50. 80 

1 

1 

All  of  the  chief  outlets  along  the  right  l>ank  of  the  river  from  the 
Arkansas-Louisiana  line  to  below  Tones  Bayou  have  been  closed  with 
dams  connected  with  the  levee  system,  and  since  18J»2,  in  conjunction 
with  the  State  of  Ix)uisiana  and  local  levee  districts,  141). 70  miles  of 
new  levees  and  1)0.38  miles  of  enlargement,  containing  l),0l*l),171  cubic 
yards  of  eaith  were  built,  at  a  cost  of  J^l, 382,41)0.  The  United  States 
huilt  about  15f  per  cent  of  the  whole  work.  Red  River  is  still  in  a 
state  of  transition  and  not  yet  an  ideal  stream  l>y  any  means,  Imt  for 
the  greater  part  of  its  length  it  now  follows  a  fairly  well-defined 
coui^se,  governed  here  and  there  l)y  levees  and  at  intervals  by  natural 
banks  rising  alwve  the  plane  of  high  water. 

The  commerce  of  Red  River  consists  of  large  shipments  of  cotton, 
cotton  seed  and  it^  products,  lumlu^r,  staves,  saw  logs,  etc.,  with  heavy 
return  freights  of  general  merchandise  and  plantiition  supplies,  and 
for  the  fiscal  year  1902  aggregated  89,219  tons,  valued  at  *3, 194,000. 
The  amount  of  business  for  the  past  thirteen  yeurs,  as  rei)orted  to  and 
compiled  for  comparison  in  the  report  of  the  district  olHcer,  shows 
great  variations  from  year  to  year — probably  du(*  to  crop  conditions, 
periods  of  very  low  water,  and  other  causes — mngiiig  in  quantity  from 
66,876  to  228,030  tons  per  annum,  with  estimated  values  from 
$3,194,000  to  *9,185,()0o.  Hie  average  for  the  thirteen  years  is 
107,168  tons,  valued  at  $5,213,770.  To  this  should  l)e  added  the  com- 
merce of  Ouachita  River,  entering  Red  River  at  the  mouth  of  Black 
River,  the  average  of  which  is  172,340  tons,  valued  at  ^6,394,750, 
making  a  total  of  279,504  tons,  valued  at  S^ll, 008,520. 

July  1,  1901,  balance  iinexjx»n(le<l 1540,845.59 

Amount  appropriate<l  l>y  nwr  and  liarlxjr  art  appro vwi  .Tiuie  13,  1902..  135, 000. 00 

175,845.59 
June  30,  1902,  amount  expended  durinjr  fia<*al  year :^),  625. 65 

July  1,  1902,  balance  iinexjxjnde<l 1 45, 219. 94 

Julyl,  1902,  outstanding  liabilities 62.29 

July  1,  1902,  balance  available 145,157.65 

(See  Appendix  VI.) 
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2.  Cyjyress  Bayou,,  Texa^i  and  Louislanxi. — During  the  period  of  the 
great  raft  above  Shreveport,  La. ,  the  bottom  lands  of  Cypress  Bayou 
were  flooded  with  back  wat<»r  from  Red  River,  and  there  was  a  navi- 
gable route  up  the  lakes  and  bayou  to  Jeflferson,  Tex.  Work  by  the 
United  States  for  its  improvement  commenced  in  1872,  and  in  the 
eight  years  from  1872  to  1879  the  sum  of  $94,000  was  appropriated  for 
that  purpose.  This  mone}'^  was  expended  for  dredging  and  straight- 
ening the  channel,  removing  stumps,  snags,  and  logs,  and  cutting  lean- 
ing timl)er.  The  work  was  completed  in  1880,  but  since  1886  appro- 
priations and  allotments  amounting  to  l^39,7()1.33  have  been  provided 
with  a  view  to  its  maintenance  and  ^12,000  for  surveys. 

The  removal  of  the  I'af  t  and  subsequent  closure  of  outlets  and  con- 
struction of  levees  along  the  right  bank  of  ReA.  River  cut  off  the  water 
supply  of  the  lakes,  except  from  natural  drainage  and  during  extreme 
floods,  and  the  period  of  navigation  shortened  from  year  to  year  until 
1897,  when  it  ceased  altogether.  A  surve}^  was  made  to  ascertain  if 
improvement  could  be  obtained  by  locks  and  dams,  but  the  plan  did 
not  receive  the  sanction  of  Congress,  presumably  because  of  its  great 
cost  in  comparison  with  possible  commercial  benefits  that  might  result. 
(See  Annual  Report  of  the  Chief  of  Engineers  for  1893,  pp.  271  and 
2065.) 

The  total  amount  expended  to  June  30,  1902,  was  $140,899.07. 

Navigation  between  Shreveport  and  Jefferson  can  be  restored  only 
by  a  system  of  locks  and  dams,  upon  which  large  sums  might  be  spent 
for  construction  and  maintenance  without  any  return  of  commerce*. 
The  expenditure  of  the  availal)le  funds  for  dredging  or  for  removal  of 
stumps  and  snags  can  afford  no  relief. 

July  1,  1901,  balance  unexpended |5, 735. 36 

June  30, 1902,  amount  exjxjnded  during  liHcal  year 933. 10 

July  1,  1902,  balance  unexixjnded 4,802.26 

(See  Appendix  V  2.) 

3,  Ouachita  and  JiUu^h  rivers^  Arhaiwas  and  Louisiana. — ^The 
improvement  of  Ouachita  River  was  commenced  in  1871,  at  which 
time  navigation  was  much  obstructed  hy  snags,  sunken  logs,  wre<?k8, 
leaning  and  caving  trees,  etc.,  and  at  low  stages  a  greater  part  of  the 
river  was  unnavigal)le  on  account  of  numerous  rock,  gnivel,  and  sand 
bars. 

A  project  was  entered  upon  in  1871  for  a  temporarv  improvement 
between  Arkiidelphia,  Ark.,  and  Trinity,  La.,  by  the  removal  of 
snags,  etc.,  and  dredging  at  the  worst  bars.  In  1872  a  project  was 
adopted  for  improvement  })y  locks  and  dams,  but  it  was  abandoned  in 
1874.     The  project  under  which  work  has  continued  since  contem- 

f>latt»d  the  removal  of  snags,  logs,  wrecks,  leaning  timber,  etc.,  below 
Jamden,  Ark.,  to  the  mouth  of  Black  River,  Louisiana,  350  miles. 
No  estimate  of  cost  is  given,  as  the  nature  of  the  work  requires  that 
it  be  continuous. 

To  comply  with  a  requirement  of  the  river  and  harbor  act  of  1894 
a  resurvey^  of  the  river  was  made  for  the  purpose  of  preparing  new 
plans  and  estimates  for  an  improvement  by  Iocks  and  aams,  and  final 
report  thereon  was  submitted  by  the  district  ofBcer  Feliruary  22, 
1902.  (See  Appendix  V  11  herewith.)  The  plan  presented  in  that 
report  provides  for  a  navigable  depth  of  ^\  reet  from  the  mouth  of 
Black  River  up  to  a  point  about  10  mues  above  Camden,  Ark. ,  360  mileS) 
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by  a  system  of  nine  locks  and  movable  dams,  at  an  estimated  cost 
of  $1,998,576.  This  project  was  entered  upon  by  a  provision  in  the 
river  and  harbor  act  of  1902  for  constructing  two  of  the  locks  and 
dams. 

The  amount  expended  to  June  30, 1902,  was  $605,802.19,  but  of  that 
sum  $131,295.69  was  expended  prior  to  1874.  The  work  performed 
since  1874  has  consisted  chiefly  of  the  removal  of  snags,  logs,  wrecks, 
tree  slides,  and  leaning  timber,  for  the  purpose  of  maintaining  naviga- 
tion, and  the  improvement  of  a  rock  and  gi*avel  bar  known  as  Cata- 
houla Shoals,  about  20  mile«  above  Trinity,  La.  At  moderately  high 
stages,  or  during  six  or  seven  months  of  the  year.  New  Orleans  steam- 
boats ascend  the  river  to  Camden,  Ark.;  at  medium  stages  they  iiin  to 
Monroe,  La.;  but  during  the  periods  of  low  water  Harrisonburg,  La., 
72  miles  above  Ked  River,  is  considered  the  head  of  navigation,  tnough 
small  local  packets  make  occasional  trips  between  points  on  the  river 
above.  The  range  between  low  and  high  water  at  the  several  gauge 
stations  on  Ouachita  River,  Ls  as  follows:  Camden,  Ark.,  44.2  feet; 
Monroe,  La.,  48.6  feet;  Riverton,  La.,  51.3  feet;  and  Bhick  River 
Station,  La. ,  54. 1  feet. 

The  work  heretofore  done  was  not  directed  so  much  toward  an 
inci*ease  of  depth  as  to  an  increase  of  safety  of  navigation.  Local 
work  at  Catahoula  Shoals  increased  the  available  depth  from  15  to  40 
inches.  The  maximum  draft  that  can  be  carried  at  mean  low  water  is 
3i  feet  to  Harrisonburg,  La. ;  li  feet  to  Monroe,  La. ;  and  8  inches  to 
Camden,  Ark. 

The  commerce  of  Ouachita  River  and  its  tributaries  is  considerable, 
consisting  of  shipments  of  cotton,  cotton  seed,  lumber,  staves,  saw 
logs,  and  miscellaneous  articles,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies,  and  for  the  fiscal  yeiir  1902  aggre- 
Sated  313,863  tons,  valued  at  *9,720,000.  Most  of  the  cotton  is  shipped 
irect  to  New  Orleans,  and  large  qiiantities  of  staves  are  shipped  to 
that  city  each  year  for  export.  The  business  of  the  past  thirteen 
years  as  reported  to  the  district  officer,  and  compiled  for  comparison 
in  his  report,  ranges  between  73,679  and  313,863  tons  per  annum,  with 
values  estimated  at  $3,293,000  to  $10,234,250.  The  average  for  the 
thirteen  years  is  172,346  tons,  valued  at  $6,394,750. 

July  1,  1901,  balance  unexpndetl $31, 8S9. 32 

Amount  appropriated  by  nvor  and  harbor  at^t  approved  June  13,  1902.       Ill,  500. 00 

143,389.32 
June  30,  1902,  amount  expended  <Uirin^  fiKcal  year 25, 191. 51 

July  1, 1902,  l«lance  unexpended 118, 197. 81 

July  1,  1902,  outstanding  liabilities 322.24 

July  1,  1902,  balance  available 117, 875. 57 


Amount  (estimated)  required  for  completion  of  existing  proiect 1, 918, 576. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June 

30,  1904,  in  addition  to  the  balance  unexpendeil  July  1,  1902 250,000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  V  3.) 

4^  Bayou  Ba/rtholomeio^  Bcnifand  Ten^a^  rwers^  and  Bayous  Magon^ 
jyArhonne^  and  Comey^  Louiniana  and  Arkaiiaas. — (a)  Bayou  Bar- 
tJujlomew. — The  States  of  Louisiana  and  Arkansas  made  expenditures 
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at  various  times  for  improvement  of  tliis  stream,  which  was  navigated 
to  a  cousidemble  extent  as  far  back  as  1843.  In  1880  it  was  navigable 
at  high  stages  during  a  period  of  about  three  months  in  the  year,  but 
an  examination  made  that  year  showed  that  the  passageway  for  steam- 
boats was  much  obstructed  by  snags,  sunken  logs,  wrecks,  leaning 
timber,  etc. 

In  1881  Congress  entered  upon  a  project  for  the  removal  of  these 
olwtructions,  to  afford  safe  navigation  between  the  mouth  and  Baxter, 
Ark.,  about  180  miles  alx)ve.  After  sixteen  years,  with  small  and 
intermittent  appropriations,  this  work  was  practically  completed  in 
181^7  to  M(»Comb  Landing,  Ark.,  the  present  head  of  navigation,  about 
1*58  miles  al)ove  the  mouth,  at  a  cost  of  $45,873.58.  The  work  resulted 
in  safer  navigation,  increasing  the  period  to  about  six  months  of  the 
year,  enabling  larger  l)oats  to  make  trips  in  half  the  time  formerly 
required,  and  reducing  fi'eight  rates  about  50  per  cent.  There  bein^ 
no  demand  for  navigation  above  McComb  Landing,  subsequent  expend- 
itures wore  for  maintenance,  the  sum  of  $5,023.32  having  been  applied 
to  that  purpose  to  the  close  of  the  fiscal  year  ending  June  30,  1902, 
making  the  expenditures  to  that  date  aggregate  the  sum  of  $51,496.85. 

Drift,  caving  and  sliding  banks,  and  the  mpid  growth  of  vegetation 
constantly  add  new  obstructions,  which  accunmlate  rapidly  and  become 
more  diflicult  to  remove  each  year.  The  cost  of  maintaining  unob- 
structed navigation  at  stages  on  which  steamboats  cjin  run  is  estimated 
at  $2,50()  j)er  year. 

The  country  along  Bayou  Bartholomew  is  very  productive  and  well 
settled,  l)ut  much  of  the  trade  has  ])een  diverted  to  the  milroads,  the 
stages  of  the  ba3^ou  (formerly  the  only  way  of  shipment)  frequently 
not  being  coincident  with  the  needs  of  tmnsportation.  The  river  trade 
consists  of  shipments  of  cotton,  cotton  seed,  saw  logs,  staves,  and  mis- 
cellaneous article^s,  with  return  freights  of  general  merchandise  and 
plantation  supplies.  I  n  the  twelve  years  from  1890  to  1901  the  freights 
reported  annually  ranged  between  6,033  and  49,299  tons,  with  values 
estimated  at  $1^7,000  to  $826, (K)0,  varying  widely  iuxjording  to  crop 
conditions  and  periods  of  navigation.  The  avei-age  for  the  twelve 
years  is  15,720  tons,  valued  at  $373,600.  Full  statistics  for  the  fiscal 
year  1902  could  not  be  obtained. 

(J)  B(mf  Iilrrr.—'V\\\},  improvement  of  thfs  stream  was  undertaken 
by  the  Stite  of  Louisiana  more  than  sixty  years  ago,  and  navigation 
to  Point  •lefferson.  La.,  was  opened  in  1S40.  When  work  by  the 
United  States  commenced  the  river  was  navigable  to  Point  Jefferson 
at  high  stages,  ])ut  passage  was  difficult  and  dangerous  on  account  of 
overhanging  timlx^r,  and  snags  and  logs  in  the  channel. 

The  project  approved  August  19,  1881,  contemplated  removing 
these  obstructions  so  as  to  afford  safe  navigation  at  high  stages  to 
Wallace  Landing,  La.,  19  miles  above  Point  Jefferson  and  about  170 
miles  above  the  mouth.  This  work,  completed  in  1896,  at  a  cost  of 
§4(>,1»92.84,  put  the  stream  in  safe  navigable  condition  at  moderate 
stages  and  enabled  steaml)oati3  to  save  thirty-six  hours  on  the  trip,  but 
was  not  permanent,  as  new  obstructions  are  added  continually, 

lender  the  river  and  harlx)r  act  of  1886  a  supplemental  project  was 
entered  upon  for  the  closure  of  three  outlets  near  Point  Jefferson,  to 
confine  the  flow  to  the  main  channel.  In  1887-88  the  outlets  were 
closed  by  uniting  with  the  efforts  of  the  planters  whose  lands  would 
be  protected  from  overflow,  the  proportion  of  the  cost  borne  by  the 
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United  States  having  ])een  $5,441. 7S.  TliLs  work  caused  the  bai-s 
below  the  outlets  to  scour,  and  gave  immediate  ])enefit  to  navigation, 
but  the  dams  were  destroyed  in  1890  during  an  overflow  from  the 
Mississippi  River,  and  funds  for  their  restoration  have  not  l)oen  pro- 
vided. Soundings  in  1890  showed  a  very  considemhle  shoaling  below 
the  outlets.     The  estimated  cost  of  closing  them  is  ^:iO,<MX).     Under 

Sroject  approved  March  28,  1899,  the  closure  of  the  outlets  has  been 
eferred  until  ample  funds  for  the  purpose  are  provided. 

The  total  amount  exi>ended  to  June  80,  1902,  was  $54,000,  of  which 
♦7,665.38  was  applied  to  maintenance  since  lS9t). 

The  commerce  of  Boeuf  River  consists  of  shipments  of  cotton,  cot- 
ton seed,  and  large  quantities  of  staves  sent  to  New  Orleans  for  export, 
with  return  freights  of  general  merchandise  and  plantation  supplies, 
aggregating  in  tiie  lastnscal  year  6,895  tons,  valued  at  $300,000.  The 
amount  of  business  repoited  "f or  the  past  thirteen  years  varies  l)etvveen 
2,435  and  11,261  tons  per  annum,  with  estimated  values  ranging  from 
$69,000  to  $636,500;  the  average  l>eing  6,932  tons,  valued  at  $299,100. 

As  no  provision  for  closing  the  outlets  near  Point  Jefferson  hjisbccn 
made  in  me  twelve  vears  since  the  dams  w(»re  destroyed,  it  appears  to 
be  the  intention  of  Congress  to  abandon  thutpart  of  the  improvement. 
The  funds  available  will  be  applied  to  work  of  maintenance. 

(c)  Tensas  linger  and  liny tm  Ma^Am., — ^These  streams  were  naviga])le 
at  high  stages  before  their  improvement  was  undertaken  l)y  the  United 
States,  but  pjissage  for  steaml)oats  was  difficult  and  dangerous  on 
account  of  leaning  timber  and  of  numerous  snags,  logs,  stumps,  ^Xc.^ 
in  the  channel. 

The  project  approved  April  1,  1881,  contemplat(*d  removing  the 
obstructions  in  Tensas  River  between  its  mouth  and  Dallas,  about  134 
Diiles  above,  to  give  ease  and  safety  to  and  extend  the  p(»riod  of  navi- 
gation. Bayou  Ma^'on,  the  chief  commercial  bninch  of  TensiLs  River, 
was  added  under  the  same  head  of  appropriation  by  river  and  harbor 
act  of  1884,  and  the  project,  approved  Julv  2*),  1884,  contemplated 
the  same  class  of  work  from  the  entrance  of  the  l)ayou  into  Tensas 
River  to  Floyd,  112  miles  above. 

The  original  plans  were  for  completing  work  in  l)oth  streams  in  one 
season  of  low  water  at  a  cost  oi  $40,000,  which  is  the  total  of  all 
appropriations  made  in  the  twenty  years  from  1881  to  1901. 

The  amount  expended  to  the  close  of  the  liscal  year  ending  June  30, 
1902,  was  $39,762.09.  The  project  for  improving  Bayou  Mayon  was 
completi^  in  1899  at  a  cost  of  $23,915.42;  and  work  in  Tensas  River 
to  Westwood  Place,  about  75  miles  above  its  mouth,  was  completed  at 
a  cost  of  $11,947.02.  Tensas  River  alx)ve  Westwood  Place  remained 
unnavi^ble,  and  there  was  no  demand  for  its  improvement  until  1899, 
when  efforts  were  made  to  induce  settlement  of  deserted  plantations 
along  its  banks  and  to  secure  a  continuance  of  the  improvement  to 
Dallas.  Since  1899  the  sum  of  $3,899.65  has  been  expended  for  main- 
tenance of  the  improvement  from  Floyd,  on  Bayou  Mayon,  to  the 
mouth  of  Tensas  Kiver. 

As  new  obstructions  are  adding  continually,  about  $2,500  per  annum 
will  be  required  for  maintenance  of  the  work  accomplished.  Both 
streams  are  navigated  by  steamboats  from  the  Ouachita  at  moderately 
high  stages.     There  is  no  navigation  at  low  water. 

The  commerce  of  the  river  and  bayou  consists  chiefly  of  shipments 
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of  cotton,  cotton  seed,  .staves,  etc.,  with  return  freights  of  plantation 
supplies  and  gene  ml  merchandise.  The  amount  of  business,  as 
reported  for  the  past  thirteen  years,  ranges  from  2,649  to  23,605  tons 
per  annum,  with  vahies  estimated  at  ^122,500  to  ^999,500.  The  aver- 
age for  the  thirteen  years  is  14,493  tons,  valued  at  $539,500.  The 
commerce  of  the  ti.scal  year  1902  aggregated  15,938  tons,  valued  at 
$428,000. 

(d)  Bay&us  D'^Arhmne  and  Corner/. — When  this  work  commenced 
Bayou  D'Arbonne  was  reported  naviga]>le  six  or  seven  months  of  the 

irear,  but  the  channel  was  so  obstructed  by  snags,  stumps,  sunken  logs, 
eaning  trees,  etc. ,  that  passage  was  difficult  and  dangerous  at  all  stages. 

The  project  adopted  m  1884  contemplated  removmg  the  obstructions 
between  the  mouth  of  D'Arbonne  and  Stein  Bluff  on  the  Corney 
Branch,  424^  miles  above,  to  give  greater  ease  and  safety  to  the  passage 
of  l)oats  and  extend  the  period  of  navigation.  The  act  of  1892  required 
an  expenditure  of  $1,000  in  Bayou  Corney,  above  Stein  Bluff,  and  the 
at»t  of  1894  required  that  the  same  amount  be  expended  for  removal 
of  obstructions  in  Little  D'Arbonne. 

By  the  removal  of  obstructions,  the  period  of  navigation  was  increased 
fully  one  month;  boats  of  double  the  capacity  of  those  used  formerly 
were  enabled  to  make  quicker  time  with  greater  safety;  freight  rateis 
were  reduced  one-half,  and  navigation  was  extended  up  the  Corney 
Branch  16^  miles  above  Stein  Bluff. 

The  work  is  not  permanent,  as  new  obstnuitions  are  added  from 
time  to  time. 

The  amount  expended  on  this  work  was  $18,000. 

There  were  no  operations  during  the  year,  the  appropriation  of  June 
13,  1902,  being  the  lirst  made  for  the  locality  since  1894. 

July  1, 1901 ,  balance  unex|iended ^ $14,  771. 49 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902  . .     15, 000. 00 

29, 771. 49 
June  30, 1902,  amount  exj^ended  during  fincal  year 7, 030. 43 

July  1 ,  1902,  balance  unexpended 22, 741. 06 

July  1, 1902, outstanding  liabilities 39.24 

July  1, 1902, balance  available 22,701.82 

(See  Appendixes  V  4r-0.) 

6,  Mouth  of  Yazoo  lilver^  aiuJ  harhor  at  Viclcshurg^  Miss. — ^The 
shifting  bar  at  mouth  of  the  Yazoo  is  the  most  serious  obstruction  to 
navigation  of  that  river  and  its  tributaries,  a  system  comprising  about 
800  miles  of  navigal)le  waterways.  At  low  stages  steamboats  are  pre- 
vented from  entering  or  leaving  the  river  wifiout  lightering,  and  it 
frequently  happens  that  navigation  across  the  bar  is  closed  entirely 
during  the  busiest  season  of  the  year.  In  the  river  and  harbor  act  of 
1890,  Congress  ordered  a  survey,  with  a  view  to  giving  free  passage 
the  year  round.  Report  upon  the  surve}'^  was  submitted  February  4, 
1892,  and  Congress  entered  upon  the  proposed  plan  for  improvement 
in  the  river  and  harbor  act  of  1892, 

The  project,  approved  October  15, 1894,  contemplated  making  a  new 
mouth  or  outlet  for  Yazoo  River  from  its  former  mouth  on  Old  River 
(9.8  miles  above  the  present  outlet  to  the  Mississippi),  through  deep 
water  in  Old  River,  across  a  neck  of  low  land  from  Old  River  to  Lake 
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Centennial,  and  around  the  head  of  De  Soto  Island  and  down  Lake 
Centennial  to  the  Mississippi  River,  entering  it  upon  the  channel  side  at 
Kleinston  Landing.  Lake  Centennial  is  an  old  bend  of  the  Mississippi 
River,  cut  off  in  1876  above  the  present  low-water  landing  at  Kleinston, 
and  Vicksburg  Harlx)r  is  that  part  of  the  former  channel  along  the 
city  frontand  extending  down  to  Kleinston  Landing.  The  original  esti- 
mate of  cost,  $1,600,000,  was  revised  in  181)3  and  reduced  to*l,200,000, 
upon  a  basis  of  completion  in  three  years.  The  sundry  civil  act  of 
March  3,  1901,  appropriated  the  balance  of  the  latter  estimates 

The  amount  expended  to  the  close  of  the  fiscal  vear  ending  June  30, 
1902,  was  $798,492.72.  The  right  of  way  for  the  main  cut  between 
Old  River  and  Lake  Centennial  was  accjuirod  by  purchase;  borings 
were  made  to  determine  the  character  of  the  material  to  be  removed; 
the  entire  line  from  Old  River  to  Kleinston  Landing  was  cleared  and 
grubbed,  the  debris  removed  or  burned;  and  5,094,335  cubic  yards  of 
earth  was  excavated  along  the  diversion  route.  The  estimated  quan- 
tity of  excavation  required  to  complete  the  work  is  918,880  cubic  yards, 
and  is  under  contract  to  be  completed  by  May  19,  1903. 

For  detailed  information  respecting  the  work  reference  is  invited 
to  the  report  of  the  survey  upon  which  the  project  is  Imsed  (Annual 
Report  of  the  Chief  of  Engineers,  1892,  p.  162r>)  and  to  subsequent 
reports  of  operations.  (Annual  Reports  of  the  Chief  of  Engineers  for 
1893,  p.  2029;  1894,  p.  1488;  1895,  p.  1933;  1890,  p.  1618;  1897,  p. 
1927;  1898,  p.  1625;  1899,  p.  2015;  1900,  p.  2524;  and  1901,  p.  2052.) 

In  a  special  report  on  the  subject  of  this  improvement,  dated  June 
28,  1902,  Captain  Potter,  the  local  engineer,  discussed  a  plan  for  pre- 
venting the  circulation  of  eddy  currents  and  conse(iuent  deposits  in  the 
harbor,  and  proposed  the  construction  of  a  levee  from  a  point  near 
the  mouth  oi  the  harbor,  along  the  bank  of  the  Mississippi,  across 
We,st  Pass  and  to  high  ground  at  or  near  Kings  Point.  The  plan  was 
considered  by  a  Board  of  Engineers  and  approved  for  a  levee  from  a 
point  some  distance  below  Kings  Point,  with  the  canal  end  turned 
toward  De  Soto  Island  for  a  distance  of  about  500  feet;  this  levee  to 
be  extended  to  Kings  Point  if  found  necessary. 

Statistics  of  the  commerce  of  the  mouth  of  Yazoo  River  and  Vicks- 
burg Harbor  have  been  collected,  as  far  as  practicable,  for  the  past 
seven  years.  The  average  of  the  entire  commerce  re|X)rted  for  the 
seven  years  is  321,594  tons,  valued  at  $8,753,650  per  annum. 

July  1,  1901,  balance  unexpended $776,998.25 

June  30,  1902,  amount  expended  during  fiscal  year 375, 490. 97 

July  1,  1902,  balance  unexpended 401,507.28 

July  1,1902,  outstanding  liabilities 11,535.87 

July  1,  1902,  balance  available 389,971.41 

July  1,  1902,  amount  covered  by  uncompleted  contracts 1 15, 347. 40 

(See  Appendix  V  7.) 

6,  Yazoo  River  mid  its  tributaries,  Mississipm — (a)  Yazoo  River, — 
Before  this  work  was  commenced  the  period  of  navigation  was  limited 
to  high  stages  on  which  steamboats  could  pass  the  wrecks  of  gunboats, 
steamers,  and  rafts  sunk  to  prevent  passage  during  the  war  of  the 
secession,  and  the  channel,  also,  was  much  obstructed  by  a  great  num- 
ber of  snags,  stumps,  tree  slides,  and  sunken  logs,  and  by  a  heavy 
growtiii  of  kaning  timber  along  the  banks. 
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Under  river  and  harl)or  act  of  1873,  nine  wrecks  wore  removed  by  con- 
tract in  1873-7^,  and  in  1874  a  project  wan  sulnnitt^d  for  clearing  tho 
river  of  existing  obstructions  in  a  period  of  four  years  at  a  cost  of 
$120,000,  with  annual  appropriations  thereafter  for  maintenance.  The 
funds  provided  ]fy  ('ongress  were  not  sufficient  to  ctirry  out  that  plan, 
and  as  floods,  sliding  and  cnving  ])anks,  and  the  nipid  growth  of  vege- 
tation along  an  aUuvial  stream  constantly  add  new  obstructions,  and 
render  snagging  opemtions  nece.ssary  from  year  to  year  in  the  inter- 
est of  safe  and  uninterrupted  navigation,  the  work  has  continued  under 
a  project  for  the  removal  of  obstructions  so  far  as  funds  provided  will 
permit. 

The  amount  expended  during  the  twenty-nine  years  ending  June  30, 
1002,  was  $285,1)85.^2,  an  avenige  of  less  than  $10,000  a  year,  includ- 
ing all  charges  for  purchase  ancT  repairs  and  care  of  plant  when  not  in 
commission.  The  results  of  the  work  performed,  however,  are  marked. 
The  large  number  of  wrecks  that  blocked  the  channel  at  low  stages 
and  limited  the  period  of  navigation  had  been  removed  so  as  to  pre- 
sent no  obstruction,  and  the  work  for  the  removal  of  snags,  lo^s,  lean- 
ing timber,  etc.,  repeated  from  time  to  time,  opened  and  maintained 
steamboat  navigation  from  the  mouth  to  th(*.  head  of  the  river.  Vari- 
ous  reaches  were  more  or  less  obstructed  at  the  lowest  stages,  but 
steamboats  of  3k  f^f't  draft  navigated  the  river  at  mean  low  water 
without  serious  difficulty,  except  in  crossing  the  bar  at  the  mouth. 
The  range  })etween  low  and  high  water  at  Yjizoo  City  is  40.8  feet. 

The  commence  of  Yazoo  River  and  tributaries,  as  reported  for  the 
past  twelve  years,  ranges  between  10^,0i>8  and  2^)7,257  tons  annually, 
with  values  estimated  at  §2,840,000  to  $9,108,000.  The  average  for 
the  twelves  years  is  ll)(j,127  tons,  valued  at  $5,278,900. 

The  clii(»f  shipments  are  cotton,  cotton  s(*ed,  lumber,  staves,  et€., 
with  return  freights  of  general  men^handise  and  plantiltion  supplies. 

(J)  TiiJIahatcluc.  Rlrer, — Befon^  this  work  was  undertaken  the  river 
was  navigable  to  Sharkey,  about  (i5  miles  above  its  mouth,  for  six 
months  ot  the  year,  but  passage  for  steamboats  was  difficult  and  dan- 
gerous at  all  stages  on  account  of  the  great  number  of  obstructions  in 
the  channel  and  along  the  })anks.  Above  Sharkc^y  the  growth  of  lean- 
ing timber  was  heavy,  and  at  places  the  })oughs  from  both  banks  over- 
lapped. This  condition,  togetiier  with  the  number  of  snags,  logs,  and 
stumps  in  the  channel,  rendered  that  part  of  the  stream  practically 
impassable. 

A  project  for  improvement  was  entered  upon  in  1879,  contemplating 
removal  of  the  wreck  of  the  ocean  steamship  SUfv  of  the  West^  sunk  in 
the  channel  about  8  miles  above  the  mouth  during  the  war  of  secession, 
and  of  snags,  sunken  logs,  leaning  timber,  etc.,  so  as  to  give  ease  and 
safety  to  navigation  from  the  head  of  Yazoo  River  to  mouth  of  tho 
Coldwater  River,  al)out  100  miles  above.  It  was  projxjsed  to  do  the 
work  then  rexpiired  in  two  sejisons  at  a  cost  of  $40,000,  but  the  entire 
amount  appropriated  from  1879  to  1901  was  but  $55,500,  of  which  sum 
the  river  and  harbor  act^  of  1880, 1881,  and  1882  required  an  expendi- 
ture of  $10,000  above  mouth  of  the  Coldwater  to  Batesville.  As  new 
obstructions  are  constantly  brought  into  the  river  by  drift  and  by  slid- 
ing and  caving  banks,  as  the  timber  grows  mpidlv  along  shore,  and 
as  the  shifting  and  scouring  of  the  channel  discloses  snags  and  loffs 
embedded  in  the  l>ottom  or  lodges  them  upon  bars,  an  additional  esti- 
mate was  approved  March  21,  1899,  for  an  expenditure  of  $10,000  in 
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one  woFKing  season  to  put  the  river  in  fairly  good  naviga])le  condition 
between  Yazoo  and  Coldwater  rivers,  and  for  about  $2,600  a  year  there- 
after for  maintenance. 

The  amount  expended  to  Juno  30, 1902,  including  the  $10,000  applied 
above  mouth  of  tne  Coldwater,  was  $55,500,  which  benefited  navigation 
considerably.  The  wreck  of  the  steamship  Stai*  of  the  WeM  was 
destroyed  and  obstructions  were  removed  from  the  channel  and  banks 
so  as  to  permit  steamboats  of  3  feet  draft  to  run  to  Sharkey  the  year 
round  and  to  Coldwater  River  at  moderatelv  high  stages. 

The  commerce  of  Tallahatchie  River  consists  chiefly  of  shipments  of 
cotton,  cotton  seed,  and  timber,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  The  totals  reported  for  the  past 
twelve  years  range  between  22,132  and  92,817  tons  per  annum,  with 
values  estimated  at  $735,000  to  $2,630,000,  the  average  for  the  period 
being  49,180  tons,  valued  at  $1,546,750.  The  commerce  reported  for 
the  hscal  year  1902  aggregated  62,191  tons,  valued  at  $2,630,000. 

{c)  Big  Sii7}f.mrer  it/rer, — An  examination  of  this  river  in  1878 
showed  that  it  was  navigable  for  ver}^  light  boats  al)out  six  months  of 
the  year,  but  that  navigation  was  much  obstructed  by  snags,  sunken 
logs,  sand  bars,  and  shoals;  that  leaning  timber  impeded  navigation  at 
all  stages,  and  that  the  low-water  channel  at  many  places  was  so  choked 
with  obstructions  as  to  afford  no  greater  depth  than  18  inches,  and  so 
narrow  as  to  give  passage  only  for  the  smallest  craft. 

A  project  for  improvement  was  commenced  with  an  appropriation 
of  $20,000  in  the  river  and  har])or  act  of  1879.  The  original  plan  con- 
templated completion  of  work  for  removal  of  obstructions  to  Clarks- 
dale,  about  180  miles  above  the  mouth,  and  the  construction  of  wing 
dams  to  scour  a  depth  of  about  40  inches  on  the  bars,  in  three  to  four 
consecutive  seasons  of  low  water,  at  a  cost  of  $66,000.  During  the 
first  four  years  $37,(X)0  was  appropriated,  and  fairly  good  progress 
was  made.  Since  1882,  however,  the  appropriations  have  been  small, 
permitting  an  average  animal  expenditure  of  $2,000,  and  little  has 
been  accomplished  ]>eyond  a  partial  maintenance  of  the  early  work. 

New  obstructions  are  added  constantly  by  the  mpid  growth  of  vege- 
tation along  the  banks,  and  by  floods,  caving  and  sliding  banks,  etc., 
and  under  an  estimate  approved  March  21,  1899,  $20,000  will  b(j 
required  to  complete  the  improvement  and  $3,000  annually  thereafter 
for  maintenance. 

The  amount  expended  to  June  30,  1902,  was  $77,000.  The  work 
performed  enabled  boats  of  2i  feet  draft  to  run  to  Woodburn,  77  miles 
above  the  mouth,  the  jear  round,  and  at  ordinary  stages  to  make  the 
trip  in  little  more  than  half  the  time  formerly  required,  but  the  i)as- 
sage  was  diflicult  and  dangerous  at  low  stages,  freight  mtes  were 
said  to  have  been  reduced  50  per  cent.  Faisonia,  about  100  miles 
above  the  mouth,  was  considered  the  head  of  navigation. 

The  commerce  of  this  river  consists  of  shipments  of  cotton,  cotton 
seed,  and  miscellaneous  articles,  with  return  freights  of  pjantation 
supplies  and  general  merchandise.  The  quantities  rejwrtea  annually 
for  the  past  thirteen  years  vary  between  8,931  and  70,418  tons,  with 
values  estimated  at  $251,000  to  $1,734,000.  The  average  for  the  thir- 
teen vears  is  35,364  tons,  valued  at  $1,046,000.  The  commerce  reported 
for  tLe  fiscal  year  1902  aggregated  70,418  tons,  valued  at  $1,734,000. 

(d)  Tchula  Lake. — Before  improvement  was  undertaken  navigation  of 
the  lake  was  obstructed  its  entire  length  by  a  network  of  logs  lying  on 
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the  bottom  with  arms  projecting  upward,  sawyers,  heavy  leaning  tim- 
ber, and  a  thick  growth  of  brush  along  both  banks;  the  latter  at  places 
encroaching  on  the  channel  until  passage  of  boats  was  difficult  at  any 
stage. 

The  project  adopted  in  1881  contemplated  removing  these  obstruc- 
tions to  prolong  the  period  of  navigation  and  permit  light-draft  boats 
to  pass  through  the  lake  earlier  in  the  cotton  season.  The  work  is  of 
temporary  character,  as  obstructions  are  adding  from  time  to  time. 

The  amount  expended  is  $21,000,  with  which  the  greater  portion  of 
the  leaning  timber  was  cleared  and  the  main  obstructions  removed 
from  the  channel,  giving  greater  ease  and  safety  to  passage  of  steam- 
boats; but  the  period  of  navigation  was  not  prolongea,  owing  to 
enlargement  of  bars  in  the  lake. 

No  work  was  done  during  the  year,  the  appropriation  of  June  13, 
1902,  being  the  first  made  for  this  locality  since  1894. 

July  1,  1901,  balance  unexpended $18, 579. 67 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .    55, 000. 00 

73, 679. 57 
June  30,  1902,  amount  expended  during  fiscal  year 9, 565. 19 

July  1 ,  1902,  balance  unexpended 64, 014. 38 

July  1,  1902,  outstanding  liabilities 15. 40 

July  1,  1902,  Imlance  available 63,998.98' 

(See  Appendixes  V  8-10.) 

SURVEY  MADE   IN   COMPLIANCE    WITH    RIVER    AND    HARBOR  ACT  OP 

AUGUST  18,  1894. 

Capt.  Chas.  L.  Potter,  Corps  of  Engineers,  submitted  final  report 
under  date  of  February  22,  1902,  on  survey  of  Ouachita  and  Black 
rivers  {one  stream^  caUea  Ouachita  above  the  town  of  Trinity^  La. ,  and 
Black  below  that  place)  and  tributaries.  The  plan  of  improvement 
presented  contemplates  the  construction  of  a  system  of  locks  and 
movable  dams  to  provide  a  navigable  depth  of  6i  feet  from  the  mouth 
of  the  river  up  to  a  point  above  the  town  of  Camden,  Ark.,  a  distance 
of  about  360  miles,  at  an  estimated  cost  of  $1,998,576.  The  following 
tributaries  were  included  in  the  survey:  Tensas  River  and  Bayou 
Ma^on,  Louisiana;  Bceuf  River,  Louisiana  and  Arkansas;  Inline 
River,  Arkansas;  Bayou  Bartholomew,  Ijouisiana  and  Arkansas; 
Bayou  D'Arbonne,  Louisiana.  The  report  was  transmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  448,  Fifty-seventh  Congress,  first 
session.     (See  also  Appendix  V  11.) 

impr()vp:ment  of  Arkansas  river  and  of  certain  rivers  in 

arkansas  and  missouri. 

This  district  was  in  the  charge  of  Capt.  Graham  D.  Fitch,  Corps  of 
Engineers.  Division  Engineer,  Col.  Amos  Stickney,  Corps  of  Engi- 
neers. 

1,  Arkansas  River ^  Arkansas. — In  its  original  condition  the  channel 
of  the  river  was  greatly  obstructed  by  shifting  sand  bars  and  numer- 
ous snags  in  its  lower  reaches,  and  by  gravel  and  rock  shoals  and  some 
snacks  in  its  upper  reaches.  Navigation  was  difficult  and  uncertain  at 
medium  and  low  stages,  and  during  periods  of  extreme  low  water  was 
impossible. 
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Prior  to  act  of  Conffrest*  approved  fJune  13.  1002,  the  work  on  this 
river  has  been  carried  on  under  two  general  projects — one  entitled 
"Removing  obstructions  in  Arkansas  River,  Arkansas  and  Kansas," 
the  other  *' Improving  Arkansas  River,  Arkansas." 

The  original  project  for* 'Removing obstructions  in  Arkansas  River, 
Arkansas  and  Kansas"  (act  July,  1832),  was  to  remove  snags  and 
wrecks.  Subsequently  this  project  was  enlarged  to  include  removing 
bars  by  wing  dams,  and  many  of  the  appropriations  were  made  for 
this  work  in  combination  with  other  rivers.  By  act  of  March  3, 1879, 
Congress  adopted  an  additional  project — that  of  improving  the  river 
between  Fort  Smith,  Ark.,  and  Wichita,  Kans.,  by  removing  the  snags 
and  rocks  and  constructing  dams  at  some  of  the  worst  shoals.  Later 
these  projects  were  merged  into  one,  making  the  project  extend  from 
the  mouth  of  the  river  to  Wichita.  Under  these  projects  there  was 
expended  to  June  30,  1902,  $968,256.81. 

The  original  projects  for  '^Improving  Arkansas  River,  Arkansas." 
were  local  and  had  in  view  the  permanent  improvement  of  the  river 
at  Fort  Smith,  Vanburen,  Daraanelle,  and  rine  Bluff.  By  act  of 
August  11,  1888,  Congress  adopted  a  general  project,  namel}  :  *'That 
the  Secretary  of  War  shall  expend  the  appropriation  under  this  head 
with  reference  to  the  tinal  improvement  of  this  river  as  contemplated 
in  the  report  of  the  Chief  of  Engineers  for  the  year  ending  July  1, 
1885,  ana  as  authorized  in  the  act.  for  the  improvement  of  rivers  and 
harbors,  approved  August  5,  18S6,  and  in  House  Ex.  Doc.  No.  90, 
Forty-nintn  Congress,  til's:  sess'  3n,  said  methods  to  be  applied  as  the 
Secretary  of  War  may  direct  at  such  points  between  Wichita,  Kans., 
and  the  navigable  mouth  of  the  Arkansas  River  at  its  junction  with 
the  Mississippi  River,  as  he  may  deem  for  the  best  i  iterest  of  com- 
merce." The  *\said  methods"  leferred  to  in  the  act  were  "To 
remove  rock  and  gmvel  reefs  by  blasting  and  dredging,  to  contract 
the  channel  by  dikes  and  dams,  |>ermeable  or  solid,  of  such  construc- 
tion as  the  local  conditions  require,  and  to  hold  the  channel  so  obtained 
by  revetment  where  necessary ."  The  improvement  authorized  by  the 
act  covers  771  miles,  while  estimates  had  neen  rendered  for  708  miles, 
thus  making  the  estimated  cost  of  the  improvement  under  this  project 
indefinite.  Act  of  August  18,  1894,  authorized  the  operation  of  snag 
boats  under  this  head  in  addition  to  similar  operations  under  the  proj- 
ect "Removing  obstructions  in  Arkansas  River,  Arkansas  and  Kan- 
sas." To  the  close  of  the  fiscal  year  ending  June  30,  1902,  there  had 
been  expended  under  the  general  project  for  Improving  Arkanstis 
River,  Arkansas,  $903,811.53  for  original  construction,  i311:,119.14 
for  maintenance,  and  $63,397.32  for  opemting  snag  boats,  making  the 
total  amount  $1,280,828.39. 

Act  of  Congress,  approved  June  13, 1902,  merged  these  two  general 
projects  into  one,  whicli  makes  the  existing  project  in  substance:  ''The 
improvement  of  the  river  from  its  mouth  to  the  head  of  navigation  hy 
snagging  operations,  by  dredging  operations,  and  by  contraction 
wores,  holaing  the  improved  channel  b^^  revetment  where  necessary." 
No  definite  estimate  of  cost  can  be  given. 

No  expenditures  have  yet  been  made  under  this  consolidated  project. 

Aside  from  the  protection  to  the  town  front  of  Pine  Bluff  and  the 
preservation  of  channel  through  the  drawspans  of  the  railway  bridges 
at  Fort  Smith,  Vanburen,  and  Little  Rock,  the  operations  for  the  per- 
manent improvement  of  the  stream  have  been  of  no  material  benefit 
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to  navigation.     Snagging  operations  give  immediate  relief,  but  the 
benefit  is  temporary. 

During  the  low-water  period  of  this  fiscal  year  navigation  was  sus- 
pended out  of  Little  Rock  from  June  20,  1901,  to  December  14,  1901 
(excepting  five'da^'^s  in  August),  and  again  from  December  14,  1901, 
to  Februarv  20,  1902  (excepting  ten  days  late  in  January  and  early  in 
February)^  out  of  Pine  BluflF,  from  July  11,  1901,  to  August  8,  1901, 
and  again  from  August  29,  1901,  to  December  16,  1901;  and  over  the 
entire  river  it  was  suspended  for  a  period  of  fifty-three  days.  The- 
channel  depths  during  lowest  water  were  about  20  inches  to  Silver 
Lake,  and  about  12  inches  above  that  place.  The  river  has  an  average 
annual  range  of  about  lt>  feet,  and  an  extreme  range  of  28.4  feet. 

CX)MMKRCIAL   STATISTICS,   YEAR   ENDING    MAY   31. 


Year. 


Value. 


I 


18W !  $2,H46.3»r) 

1»96 2,3«),420 

1896 2 ,  40K ,  ?20 


lfW7. 
1898. 


1,657,218 
l,C26,7f»6 


Tons. 


C3,563 
50,498 
54,2C1 
66,077 
fi8,.>78 


Vear. 


Value. 


1899 ;  82,470, 131 


1900 
lUOl 
1902 


2.078.940 
2,623,797 
1,630,297 


Tons. 


68,067 
75.654 
71,906 
40,557 


Thirtv  per  cent  of  the  commerce  reported  this  year  was  rafted. 
Plantation  products  and  supplies,  staves  and  geneml  merchandise  con- 
stitute the  bulk  of  the  steamboat  commerce. 

Snagging  on  the  stream  must  be  renewed  each  year,  making  this 
work  more  of  the  nature  of  maintenance  than  of  additional  improve- 
ment or  extension  of  benefits. 

The  expenditures  this  year  were  for  part  payment  of  repairs  to 
snag  boat  61  B.  Eeese^  contract  for  which  was  completed  October  25, 
1901,  for  care  of  plant,  and  for  general  expense.  The  available  funds 
will  be  expended  in  snagging  oi>e rations,  and  in  imil  toward  procuring 
a  self-propelling  hydraufic  areage  and  snag  boat. 

In  the  annual  report  for  1896,  on  page  1650,  there  is  given  an 
abstract  of  the  work  done  under  the  head  ''Removing  obstructions  in 
Arkansas  River,  Arkansas  and  Kansas,"  and  on  pages  1652  to  1655  of 
same  report  there  is  given  the  location  and  description  of  all  works 
built  for  the  jwrmanent  improvement  of  the  river  prior  to  that  year. 
Reports  of  the  principal  examinations  and  surveys  are  given  in  the 
following-namca  documents: 

Survey  from  Fort  Gibson  to  Wichita,  Kans.,  House  Ex.  Doc.  No. 
90,  Forty-ninth  Congress,  fii'st  session;  survey  from  Fort  Gibson  to 
Little  Rock,  House  Ex.  Doc.  No.  295,  Forty-first  Congress,  second 
session;  survey  from  Little  Rock  to  Mississippi  River,  Annual  Report 
of  the  Chief  of  Engineers  for  1885,  page  1604;  report  of  Board  of 
Engineers  on  improvement  from  Wichita  to  mouth.  House  Ex.  Doc. 
No.  234,  Fiftieth  Congress,  first  session,  and  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  page  1389;  and  report  of  Board  of 
Engineers  on  examination  and  survey  of  Arkansas  River  with  a  view 
to  its  permanent  improvement,  House  Doc.  No.  150,  Fifty-sixth  Con- 
gress, second  session,  and  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  page  2128. 
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BEMOVING   OB8TRUCnON8   IN   ARKANSAS  RIVER,    ARKANSAS   AND    KANSAS. 

July  1, 1901,  balance  unexpendo<l $8, 071. 59 

June  30, 1902,  amount  expended]  during:  fiscal  year 8, 044. 94 

Julv  1, 1902,  balance  unexpended 26.  (15 

July  1, 1902,  outstanding  liabilitit»s 26.  C5 

IMPROVING    ARKANSAS   RIVRK,    ARKANSAS. 

July  1, 1901,  lialance  unexpended |8, 526. 00 

Amount  approi)riate<l  by  river  aiid  harl)or  m't  approvetl  June  18, 1902. . .  110, 000. 00 

118,526.00 
June  30, 1902,  amount  cxpen<le<l  dnrinj?  fiscal  year: 

General  improvement '. $1 ,  0Ii5. 62 

Removing  obetructions,  etc 5, 818.  77 

o,  854.  39 

July  1, 1902, balance  unexpended Ill, 671. 61 

July  1, 1902,  outstanding  liabilities 286. 61 

July  1, 1902,  lalance  available 11 1,  ;«5. 00 

(See  Appendix  W  1.) 

2.  White  Ii!ref\  Arhi/nitffs, — In  its  original  condition  this  river  was 
much  choked  })y  logs,  snags,  and  drift  in  its  lower  reaches,  and  in  its 
upper  i-eaches — i.  e.,  above  Jacksonport — by  gravel  shoals,  l)owlders, 
ana  some  snags. 

The  original  project  (act  of  March  3,  18T1)  was  to  remove  snags  and 
similar  obstructions,  the  work  being  combined  with  similar  work  on 
Black  and  Little  Rod  rivers.  Act  of  June  23,  1874,  extended  the 
improvement  to  Forsythe,  Mo.,  the  project  being  to  remove  snags 
and  lK)wlder8  and  to  contract  the  water  width  at  shoals.  During  the 
period  1873-1884  the  snagging  OT)erations  on  the  lower  river  were  in 
connection  with  similar  work  on  St.  Fmncis  River,  while  the  improve- 
ment above  Jacksonport  was  under  appropriations  confined  to  that 
portion  of  the  stream.  The  act  of  July  5,  1884,  was  the  iirst  inde- 
pendent appropriation  for  the  river  as  a  whole.  It  riMidopted  and 
consolidated  into  one  the  seimrate  projects  and  provided  for  a  survey 
with  a  view  to  the  iwrmanent  improvement  of  the  river  from  Forsythe, 
Mo.,  to  the  mouth.  The  projex^t  of  18S8  (Annual  Report  of  the  Chief 
of  Engineers  for  1888,  p.  1406)  was  to  deepen  the  water  (^i  shoals  by 
contracting  the  channel  and  to  remove  rock,  bowlders,  and  snags  from 
the  channel,  the  object  being  to  obtain  a  channel  5  feet  deep  at  low 
water  from  the  mouth  to  Newport  and  2  feet  deep  from  Newport  to 
Buffalo  Shoals  at  an  estimated  cost  of  ^105,815,  with  an  adoitional 
amount  of  ^,000  a  year  for  two  or  three  years  for  snagging.  For 
i*easons  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  181)1, 
page  2049,  the  estimates  were  inadequate  to  ac^complish  the  object.  The 
act  of  Julv  13,  1892,  appropriated  $53,815  to  complete  the  project, 
and  an  additional  sum  of  If21,185  to  be  expended  ''  in  the  discretion  of 
the  Secretary  of  War."  These  funds  and  those  appropriat(»d  since 
have  been  expended  on  the  lines  of  the  project  of  1888,  with  the  addi- 
tion of  dredging  on  the  shoals.  The  act  of  March  3,  1899,  adopted  a 
lock  and  dam  project  for  the  improvement  of  this  river  above  nates- 
ville,  thus  reducing  the  scope  of  the  former  project  to  improving  the 
river  from  the  mouth  to  Batesville  by  contracting  the  channel,  by 
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removing  rocks,  bowlders,  and  snags,  and  by  dredging,  the  expendi- 
tures to  be  made  in  the  discretion  of  the  Secretary  of  War. 

It  is  not  practicable  to  state  the  expenditure.^  on  this  river  when  the 
work  was  carried  on  in  connection  with  other  rivers.  From  the  sep- 
arate appropriations  for  the  whole  river,  or  for  reaches  of  it,  to  the 
close  of  the  fiscal  vear  ending  June  30, 1902,  there  had  been  expended 
$383,902.70.  Ot\h\H  amount  1^,000  was  allotted  to  Cache  River; 
IH1,061.46  was  spent  on  special  works  at  Batcsville;  $166,000  was 
on  projects  prior  to  that  of  1888;  $108,815  was  for  original  construc- 
tion under  tnc  project  of  1888,  and  $94,026.24  on  maintenance  of 
works  and  on  snagging  and  dredging. 

The  expenditures  this  year  have  been  for  part  pa^^ment  of  rebuild- 
ing the  snag  boat  C,  B,  Eceae^  the  contract  for  which  was  completed 
October  25,  1901,  and  for  care  of  property  and  for  general  expense. 
It  is  proposed  to  expend  the  available  balance  in  maintaining  the  pres- 
ent channel  and  plant. 

During  the  low-water  season  of  this  fiscal  year  2^  feet  was  reported 
as  the  maximum  dmft  that  could  be  taken  from  the  mouth  of  the 
river  to  Newport,  the  natural  depths  not  being  available  because  of 
snags.  Above  Jacksonport  navigation  was  suspended  from  June  1, 
1901,  to  February  24,  1902. 

COMMER<^IAL   STATISTK^,   YEAR   ENDING    MAY   31. 


Year. 


1894. 
1895. 

1896. 
1897. 
1898. 


$1,043,438 
2,494,377 
2.056,991 
2,435,814 
1,415,013 


Tonn. 


45, 7«« 
73, 759 
74,882 
73,902 
102,337 


Year. 


Value. 


1899.. 
1900.. 

1901  <'. 

1902  . 


$1,619,851 
2,244,222 
1.700,:J56 
1,242,438 


Tons. 


117,891 
134,696 
148,574 
184,066 


"  Corrected  to  include  coramorcc  rejMirtwl  too  late  for  incori)oration  in  former  rcjwrt. 

Forty-one  per  cent  of  the  commerce  reported  this  3"oar  was  saw  logs 
and  railway  ties  and  other  timber  in  rafts.  Lumbering  produces  also 
the  bulk  of  the  steamboat  commerce.  Plantation  products  and  sup- 
plies make  up  only  3  per  cent  of  the  total  commerce.  The  Newport 
and  Memphis  Packet  Company  withdrew  from  the  river  this  ye^r. 

On  page  1008  of  Annual  Report  of  the  Chief  of  Engineers  for  1896 
there  is  given  the  locution  of  all  the  principal  works  built  for  the 
improvement  of  this  river.  Report  of  survey  from  Forsythe,  Mo., 
to  the  mouth  with  plans  for  improvement  is  given  in  Annual  Report 
of  the  Chief  of  Engineers  for  1888,  page  1406. 

July  1,  1901,  balance  unexpende<l $12, 217. 69 

Amount  appropriated  by  nver  and  harl)or  act  approvt»d  June  18,  1902  . .     22, 000. 00 

34,217.69 
June  30,  1JK)2,  amount  expended  during  fiscal  year 11, 305. 39 

July  1,  1902,  balance  uncxi:)endeil 22,912.30 

July  1,  1902,  outwtanding  liabilities 209.22 

July  1,  1902,  balance  available 22,703.08 

(See  Appendix  W  2.) 
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3.  Upper  White  River ^  Arkansas, — Earlier  works  on  this  portion  of 
White  Kiver  were  made  under  appropriations  for  improving  White 
River,  Arkansas,  and  have  been  fully  reported  upon  under  that  head. 

The  original  condition  of  the  river  and  previous  projects  for  its 
improvement  are  also  reported  there. 

The  existing  project,  Uised  on  a  report  printed  in  Annual  Iloport  of 
the  Chief  of  Engineers  for  1807,  page  191)2,  is  to  provide  slack-water 
navigation  from  Batesville,  Ark.,  to  Buffalo  Shoals,  89  miles,  by  10 
fixed  dams  with  concrete  locks.  The  locks  are  to  be  175  feet  between 
hollow  quoins  and  30  feet  wide,  with  a  depth  of  about  4  feet  on  the 
lower  miter  sills.  The  estimated  cost  is  ^1,000,000,  based  on  having 
funds  sufficient  to  construct  one  lock  and  dam  complete  each  working 
season. 

To  the  close  of  the  fiscal  year  ending  June  80,  1902,  there  has  been 
expended  on  this  w^ork  $800,818.85. 

During  the  year  ending  June  30, 1902,  there  was  practically  nothing 
done  on  Lock  and  Dam  No.  1,  and  the  condition  of  the  work  is  as 
given  in  last  annual  report.  At  Lock  and  Dam  No.  2  the  lock  walls, 
including  the  l>ackfilling,  and  the  abutment  were  practically  completed. 

As  none  of  the  locks  are  yet  in  operation,  navigation  during  this 
3^ear  has  been  governed  by  the  conditions  in  the  open  river.  It  was 
suspended  on  account  of  low  water  from  June  1, 19()1,  to  February  24, 
1902,  excepting  during  a  small  freshet  of  four  days  in  December,  1901. 

The  funds  now  available  will  be  used  in  completing  and  putting  into 
operation  Locks  and  Dams  Nos.  1  and  2. 

COMMERCIAL  STATISTICS   YEAR   ENDING   MAY   31. 


Year. 


1899. 
1900. 


Value. 

Tons. 

SMS,  335 
1,260,716 

9.059  , 
39,253  ' 

Year. 


1901 
1902 


Value. 


9639,855 
758,040 


Tons. 


23,5-22 
27,472 


Kafted  railway  ties  and  cedar  make  up  83  per  cent  of  the  commerce 
reported  this  year. 

July  1,  1901,  balance  unexpended $94, 501. 37 

Amount  appropriated  by  nver  and  harbor  rcX  approved  June  13, 1902.      270, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year: 

Lock  No.  1 '. $7,018.95 

Lock  No.  2 77,701.27 


364, 501. 37 


85, 320. 22 


July  1,  1902,  balance  unexpended 279,181.15 

July  1,  1902,  outstanding  liabilitien 1, 845. 84 


July  1,  1902,  balance  available 277,335.31 

(See  Appendix  W  3.) 

4,.  Buffalo  Fork  of  White  River ^  Arkansas. — In  its  original  condi- 
tion this  stream  was  obstructed  by  overhanging  timber,  by  bowlders, 
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and  by  rocks  projecting  above  the  plane  of  the  bed  of  the  shoals.  The 
slope  was  and  is  steep  and  the  benas  abrupt.  The  low-water  depth  on 
the  shoals  was  and  is  about  5  inches.  Navigation  is  carried  on  by  flat- 
boats  and  rafts  at  medium  stages  of  water. 

The  existing  project,  adopted  by  act  of  Congress  approved  March  3, 
181M>,  is  to  cut  the  overhanging  timber  and  remove  from  the  shoals  the 
loose  and  solid  rock  that  projects  above  the  general  plane  of  the  shoals, 
the  work  to  extend  from  the  mouth  to  Rush  Creek,  24:i  miles.  The 
estimated  cost  is  $3,500,  all  of  which  was  appropriated  by  act  of  March 
3,  1899. 

The  amount  expended  on  the  work  to  June  30,  1902,  is  $3,395. 

The  expenditures  for  the  past  j^ear  have  l>een  for  care  of  property. 
The  work  in  previous  years  made  the  natuml  channel  available  to  tne 
fullest  extent  for  flatboats  and  rafts.  No  further  work  is  intended, 
and  the  Imlance  now  available  will  be  returned  to  the  Treasury. 

COMMEBCIAL  STATISTICS. 

No  commerce  reported  this  year.  Last  year  it  consisted  of  718  tons  of  rafted  rail- 
way ties,  valued  at  $1,940.  The  year  previous  it  consisted  of  998  tons  of  rafted  cedar 
and  railway  ties,  valued  at  $8,436. 

Report  of  survey,  with  map,  of  this  stream  is  given  in  House  Doc, 
No.  207,  Fifty-fourth  Congress,  second  session,  and  without  map  in 
Annual  Report  of  the  Chief  of  Engineei-s  for  1897,  page  191)4. 

July  1,  1901,  balance  unexpended $448. 44 

June  30,  1902,  amount  expended  during  fiscal  year 343. 44 

Julv  1,  1902,  balance  unexjpended 105. 00 

July  1,  1902,  outstanding  liabilities 50.25 

July  1 ,  1902,  balance  available 54. 75 

(See  Appendix  W  4.) 

5.  Cache  River ^  ArJcansas. — In  its  original  condition  this  stream  was 
much  obstructed  by  snags,  drift,  and  overhanging  timber.  The  low- 
water  depth  on  the  controlling  shoals  was  6  to  8  inches. 

The  original  project,  adopted  by  act  of  August  11,  1888,  was  to 
remove  logs,  snags,  and  overnanging  trees  froni  the  mouth  to  River- 
side, at  an  estimated  cost  of  5^7,000.  Act  of  July  13,  1892,  authorized 
an  additional  5^2,000,  making  5^9,000  expended  on  this  project.  Act  of 
August  18,  1894,  and  act  of  June  3,  1896,  each  authorized  the  Secre- 
tiiry  of  War  to  expend  ^2,000  of  the  White  River  appropriations  on 
this  stream.  The  project  for  expenditure  of  these  allotments  (approved 
by  Secretary  of  War  August  11,  1886)  was  for  snagging  operations 
from  the  mouth  of  the  river  to  James  Ferry.  Act  of  March  3,  1899, 
made  a  separate  appropriation  of  ^1,000  for  this  river,  that  amount  to 
be  expended  in  removing  obstructions.  It  was  expended  on  the  lines 
of  the  1886  project,  making  $5,000  expended  under  the  present  project 
to  the  close  of  the  fiscal  year  ending  June  30,  1902. 

Nothing  has  been  done  on  this  river  for  two  years.  Operations  in 
preceding  years  are  said  to  have  made  navigation  possible  on  a  stage 
3  feet  less  than  that  required  before  work  was  done.  Much  of  this 
benelit  is  now  lost,  and  the  funds  now  available  will  be  expended  in 
restoring  it.  The  river  is  not  navigable  during  low-water  period, 
which  in  the  case  of  this  year  continued  for  eight  months. 
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COMMERCIAL  8TATI8TIC8,    YEAR  ENDING   MAY   31. 


Year. 


1S95. 
1896. 
1897. 
1898. 


Value. 


125. 4M 
62.4HS 

108,460 
36,C35 


Tons. 


12.60({ 
20, 74H 
;M.990 
10,193 


Year. 


is-jg.. 

1900.. 
1901 'I. 
1902.. 


Value. 


S52.936  I 
29,961 
»).100 
40,301 


Tom. 


7,667 
11,215 
10,874 
15,076 


"CoTTecteil  to  include  commence  reported  too  late  for  inconx^i^tion  in  lost  annual  report. 

Eighty-four  per  cent  of  the  commerce  reported  this  year  was  rafted 
saw  Togs  and  staves  in  barges  floated  with  the  current.  The  steam- 
boat commerce  was  made  up  principally  of  railway  ties  and  rough 
staves. 

Reports  of  the  more  recent  preliminary  examinations  of  this  river  are 
given  in  Annual  Report  of  the  Chief  of  Engineers  for  1887,  page  1547, 
and  in  Annual  Report  of  the  Chief  of  Engineers  for  181)5,  page  2037. 

Amount  appropriated  by  river  and  harbor  act  approve<l  June  13, 1902. . .    $2, 000. 00 
July  1,  1902,  balance  unexi)ended 2,000.00 

(See  Appendix  W  5.) 

• 

6>.  Black  River^  Arkafwoft  and  MiMourL — In  its  original  condition 
this  river  below  the  mouth  of  Current  River  had,  at  oixlinaiT  low 
water,  a  controlling  depth  of  2  to  2i^  feet  on  the  shoals,  }>ut  this  was 
not  available  on  account  of  snags  and  similar  obstructions.  A})ove  the 
mouth  of  Current  River,  navigation  was  practically  impossible  at 
ordinary  low  stages  and  no  rafting  was  possible  above  the  Arkansas 
and  Missouri  State  line. 

The  original  project,  adopted  by  act  of  June  14, 1880,  contemplated 
removing  logs,  etc.,  cutting  down  shoals  by  means  of  wing  dams,  and 
closing  some  of  the  most  troublesome  sloughs.  The  estimated  cost 
was  $80,8<X).  The  only  moditication  of  the  project  has  been  that  of 
changing  the  estimate  to  S^8,C)0<)  a  year  for  maintenance.  The  district 
officer  recommends  that  this  be  increased  to  J^15,000. 

To  June  30,  1902,  there  had  been  expended  on  this  work  WlO,- 
493.46. 

Navigation  has  been  made  possible  all  the  year  to  Poplarbluff, 
except  during  periods  of  such  extreme  low  water  as  occurred  this  year, 
during  which  time  the  minimum  depths  reported  were  18  to  20  inches 
on  the  shoals  between  Poplarbluff,  Mo.,  and  the  mouth  of  Current 
River;  below  the  mouth  of  that  river  the  minimum  denth  was  al>out 
2i  feet.  These  depths,  however,  were  not  available  in  all  cases  because 
of  the  snags  that  have  accumulated  since  suspension  of  operations  on 
November  26,  19(M). 

The  funds  now  available  will  be  expended  in  maintaining  and  oper- 
ating snag  boats. 

COMMERCIAL  STATISTICS,    YEAR   ENDING   MAY  31. 


Year.  1     Value. 

I 
1 

18M I      »fi6,9«2 

18116 ,    1,086,416 

1806 891,437 

1807 '    1.704.799 

788,640 


TonM. 


87,5.% 
1.72,433 
111.278 
111.611 


Year. 


'I 


1899 
190U 
1901 
1902 


115.612  1 1 


Value. 


0529.336 
966,961 
989,636 
919,767 


Tons. 


88,404 
129,698 
185,714 
166,213 
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Slxtj'-one  per  cent  of  the  commerc<5  reported  this  year  was  made  up 
of  timber  ana  rough  staves  in  rafts  and  barges  floated  with  the  current. 
Lumbering  industries  produced  also  the  bulk  of  the  steamboat  com- 
merce, plantation  products  and  supplies  being  only  2i  per  cent  of  the 
total  tonnage  reported. 

On  page  1086  of  Annual  Report  of  the  Chief  of  Engineers  for  1896 
is  given  rei)ort  of  all  work  done  up  to  and  including  that  year.  The 
report  of  tne  examination,  upon  wnich  the  present  project  is  based,  is 
given  in  Annual  Report  of  the  Chief  of  Engineers  for  1880,  page  1326. 

July  1.  1901,  balance  unexjK>ndcHl $263.81 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .    21, 700. 00 


June  30,  1902,  amount  exj>ended  during  fif^cal  year 


21, 963. 81 
257.27 


July  1 ,  1<.)02,  balance  unexpended 21, 706. 54 

(See  Appendix  W  6.) 

7.  Current  Rivtr^  Arhiiwa^n  and  JUmmiri. — The  original  condition 
of  this  stream  was  such  that  no  steaml)oat  navigation  aGove  the  mouth 
of  Little  Black  River  was  attempted  except  when  the  river  was  at  hiffh 
stages.  Below  Little  Black  River  navigation  was  suspended  when  the 
river  was  ])elow  medium  stage.  The  natunil  depths  were  not  available 
on  account  of  snags  and  leaning  trees. 

Although  the  Lnited  States  made  some  improvements  to  this  stream 
in  1873,  and  again  in  1882  and  188J:i,  the  regular  improvement  of  it 
was  not  undertaken  until  act  of  Congress  of  Aujjust  18,  1894,  adopted 
a  project  for  its  improvement  from  Vunburen,  Mo.,  to  the  mouth  bv 
snagging  operations  and  by  contracting  the  channel  at  the  worst  shoafs 
by  wing  dams,  at  an  estimated  cost  of  ^10,000.  The  appropriation  of 
June  3,  1896,  completed  the  amount  originally  estimatea  for  the  com- 
pletion of  the  project,  and  all  operations  since  then  have  been  under 
estimates  for  maintenance.  No  wing  dams  have  been  built,  all  opera- 
tions having  l>een  confined  to  snagging. 

To  June  30,  1902,  there  has  been  expended  on  this  river  $21,987.03, 
♦7,000  of  which  was  in  the  early  work  mentioned  above,  leaving 
$14,987.03  as  the  amount  expended  on  the  existing  project.  Of  this 
latter  amount  $4,987.03  was  for  maintenance. 

The  operations  have  made  navifi^ation  easier  and  safer,  but  as  new 
obstructions  are  continually  formuig,  the  snagging  operations  should 
be  repeated  every  \'ear.  The  Annual  Report  of  the  Chief  of  Engi- 
neers for  1896  gives  the  amount  necessary  annually  for  maintenance  of 
the  channel  then  cleared  as  $2,000.  It  is  believed,  however,  that,  for 
some  time  at  least,  this  estimate  should  be  increased  to  $5,000. 

The  amount  now  available  will  be  expended  in  maintaining  plant 
and  in  .snagging  operations  from  the  mouth  of  the  river  upstream  as 
far  as  the  funds  will  permit. 

COMMKRriAL   STATISTICS,   YEAll    KNDINCJ    MAY   31. 


Year. 


I     Vftluo. 


1K97. 


S3t52,-I47  I 
227. -jyi 

:tot;.2i6 


Tons. 


Year. 


31.205 
29.  S(w 
17.07S 
52. -117 


1899.. 
19(X) . . 
1\I01 «. 
1902  . . 


Value. 


1239,869 
578, 8U 
2U.6» 
16&,766 


Tons. 


48,060 

os.oa 

04.101 
87.  UO 


(i(-urrt*i'ti'd  to  include  couimeree  reiH)rti'd  Uk>  late  fur  incorporation  in  fonner  ^«wwi  ropoct 
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Ninety -three  per  cent  of  the  commerce  reported  this  year  was  saw 
logs,  railway  ties,  and  squared  timber  in  rafts  floated  with  the  current. 
The  steamboat  commerce  was  made  up  of  plantation  products,  staves, 
lumber,  and  saw  log's.  Steamboat  navigation  was  possible  all  the  year 
to  Johnsons  Landmg.  Above  that  point  rafting  of  saw  logs  was 
impracticable  for  five  and  one-half  months. 

Keport  of  preliminary  examination  of  the  river  from  Vanburen, 
Mo.,  to  the  mouth,  being  that  portion  covered  by  the  approved  project, 
is  given  in  Annual  Report  of  Chief  of  Engineers  for  1891,  page  20(J5, 
ana  with  maps  in  House  Ex.  Doc.  No.  157,  Fifty-first  Congress,  sec- 
ond session.  Report  of  a  subseqiient  examination  of  the  same  portion 
of  the  river  is  given  in  Annual  Report  of  the  Chief  of  Engineers  for 
1893,  page  2128,  and  in  House  Ex.  Doc.  No.  227,  Fifty -second  Con- 
gress, second  session. 

July  1, 1901,  balance  unexjjended $315. 91 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1 W2  . .      6, 900. 00 

7,215.91 
June  .30,  1902,  amount  expended  during  fiscal  year 302. 94 

July  1, 1902,  balance  unexpended 6, 912. 97 

July  1, 1902,  outstanding  liabilities 12. 97 

July  1 ,  1902,  balance  available 6,900.00 

(See  Appendix  W  7.) 

8.  St.  Frcmcis  and  DAnguille  rivet's^  Arkansaf*, — {a)  St.  FranciH 
River. — In  its  original  condition  this  stream  was  not  navigable  above 
Lesters  Landing  at  any  stage;  between  Lesters  Landing  and  Marked 
Tree  navigation  was  possible  at  high  stages  onh%  and  r)elow  Marked 
Tree  it  was  difficult  at  medium  and  lower  stages,  and  impossible  at 
extreme  low  water. 

The  original  project,  adopted  by  act  of  March  3, 1871,  contemplated 
improvement  from  the  mouth  to  Wittsburg  by  snagging  operations. 
For  the  period  1873-1882  the  appropriations  were  made  for  this  work 
in  connection  with  White  River,  Arkansas.  By  act  of  Juno  14,  1880, 
appropriation  was  made  for  improving  the  river  from  Wittsburg  to 
Lesters  Landing,  the  project  for  the  expenditure  of  this  appropriation 
being  to  cut  a  channel  through  '^The  Lake,"  and  clear  the  river  of 
obstructions  by  snagging  operations.  Appropriation  made  by  act  of 
July  5,  1884,  was  the  first  separate  appropriation  for  the  entire  river. 
The  act  did  not  state  the  limits  within  which  it  was  to  be  applied. 
Under  it  snagging  operations  were  carried  on  to  the  town  of  St. 
Francis,  Ark., and  several  of  the  sloughs  or  side  channels  were  closed. 
When  the  improvement  of  St.  Francis  River,  Missouri,  was  begun, 
(act  of  August  11,  1888)  Kennett,  Mo.,  was  taken  for  the  upper  hmit 
of  this  work,  making  the  existing  project — 

remove  logs,  drifts,  and  snags  from  the  channel,  and  overhanging  timber  from  the 
banks  from  the  mouth  to  Kennett,  Mo.,  and  to  close  the  chutes  and  sloughs  in  the 
Sunk  Luids,  so  as  to  make  the  river  navigable  at  high  stages  to  Kennett.  Mo. ;  at 
medium  stages  to  Marked  Tree,  and  at  low  stages  to  a  point  30  miles  below  Madison, 
Ark.,  the  ei^mated  cost  being  $S,000  annually. 

The  amount  expended  on  this  river  while  in  combination  with  White 
River  can  not  be  determined.  From  the  separate  appropriations  for 
the  entire  river  and  for  peaches  of  it,  the  expenditure  has  been 
$66,994.85  to  June  30,  1902,  practically  all  of  which  was  for  snagging 
and  maintenance  of  channel. 
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By  the  early  operations  the  river  between  Wittsburg  and  Liesters 
Landing  was  improved  to  such  an  extent  that  boats  could  vesx^h  the 
latter-named  plac^  on  the  same  stajjo  that  they  could  reac^h  the  former. 
By  subsequent  operations  the  period  of  navigation  below  Wittsburg 
has  been  lengthened  about  two  months,  and  above  Lesters  Landing  a 
fair  high-water  channel  was  made.  The  improvement  gained  above 
Marked  Tree  has  not  been  maintained. 

Most  of  the  small  balance  available  at  the  beginning  of  this  fiscal 
year  was  expended  caring  for  the  snagboat  A,  IL  Johnnim. 

COMMERCIAL   STAT1HTU>»,    YEAR   ENDINCJ    MAY   31. 


Year. 


Value 


1894 $98,376 

1895 821,439 

1896 1  401. 4o7 

1897 1.117.891 

1898 237,481 


Tons. 

Yt»r. 

VaIuc. 

Toiw. 

19,763 

1899 

1315,459 
194,237 
272,  (i09 
2G9,19U 

27,892 
45.065 
57,1012 
85,831 

38,107 

1900...- 

(>7,740 

1901a... 

97.3-48 
23.819 

1902 

a  Corrected  tr»  include  commorce  reported  too  late  for  incorporation  in  former  annual  report 

Saw  logs  make  up  96  per  cent  of  the  total  tonnage  reported  this  year, 
and  rafted  saw  logs  make  up  33  per  cent  of  the  total  tonnage. 

Reports  of  examinations  and  surveys  of  this  stream  arc  printed  as 
follows: 

Survey  from  mouth  to  Maumello  Prairie,  Annual  Report  of  the 
Chief  of  Engineers  for  1871,  page  356;  examination  from  Greenville, 
Mo.,  to  Maumelle  Prairie,  Annual  Report  of  the  Chief  of  Engineera 
for  1873,  page  476;  and  examination  from  Greenville,  Mo.,  to  Lesters 
Landing,  Annual  Report  of  the  Chief  of  Engineei's  for  1881,  page  1481. 
Report  of  survey  of  St.  Francis  and  L'Anguille  rivera  with  map  is 
printed  in  House  Doc.  No.  125,  Fifty-fifth  Congress,  second  session, 
and  without  map  in  the  annual  report  for  1898,  page  1678. 

(J)  VAngxiiUe  Bwer.—l^y  acts  of  June  18, 1878,  March  3, 1879,  and 


expended  on  St.  Francis  River,  Arkansas,  to  June  30,  1902,  makes 
^3,994.85  on  these  two  rivers  to  that  date. 

No  work  was  done  on  the  river  during  the  fiscal  year  ending  June 
30,  1902. 

The  balance  available  will  be  expended  in  snagging  operations. 

Report  of  survey  of  St.  Francis  and  L'Anguille  rivers  with  map  is 
printed  in  House  Doc.  No.  125,  Fifty-fifth  Congress,  second  session, 
and  without  map  in  Annual  Report  of  the  Chief  of  Engineers  for  1898, 
page  1678. 

July  1,  1901,  balance  unexpended $256.19 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .      9, 000. 00 

9, 256. 19 
June  30,  1902,  amount  expende<l  during  fiscal  year 251. 04 

July  1,  1902,  balance  unexpended 9, 005. 15 

July  1,  1902,  outstanding  liabilities 2. 67 

July  1 ,  1 902,  l»lance  available 9, 002. 48 

(See  Appendixes  W  8  and  9.) 
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9.  St,  FranciH  Rive}\  2fi8sour!, — In  its  original  condition  this  river 
was  not  navigable  at  low  stages  on  account  of  shoals,  snags,  and  simi- 
lar obstructions.  At  higher  stages  it  was  diflBcult  on  account  of  snags 
and  overhanging  timber. 

The  original  project,  adopted  by  act  of  Congress  approved  August 
11, 1888,  contemplated  improvement  from  Greenville,  Mo.,  to  Kennett. 
Mo.,  by  snagging  operations  and  the  removal  of  shoals  about  12  miles 
below  Greenville,  at  an  estimated  cost  of  ^7,3(X),  which  was  not 
»ufBcient.  After  $20,5<X)  had  been  expended  on  this  work  it  was 
discontinued. 

The  existing  project,  adopted  by  act  of  Congress  approved  June  13, 
1902,  is  to  "'clear  the  river  of  snags,  drifts,  and  overnanging  timber 
from  the  head  of  the  Sunk  Lands  to  Chalk  Bluff,  and  to  confine  the 
river  to  one  channel;  to  remove  the  snags,  drifts,  and  overhanging 
timber  that  interfere  with  navigation  at  medium  and  high  stages  of 
water  from  Chalk  Bluff  to  Poplin,  Mo.,"  at  an  estimated  cost  of  $11,2<X), 
and  $2,000  per  year  to  remove  the  annual  ai'cumulation  of  snags  after 
the  proposed  improvement  is  once  accomplished. 

To  the  close  of  the  fiscal  year  ending  June  30,  11^02,  there  had  been 
no  expenditures  under  the  existing  project. 

Under  the  previous  projects  navigation  was  rendered  much  easier 
and  the  navigable  seasons  lengthened.  These  benefits  have  been  lost 
during  the  period  of  no  operations. 

The  available  balances  will  be  expended  in  snagging  operations. 

COMMEKCIAL   STATIHTICM.   YEAR    KXDIXG    MAY   31. 


Year. 


18M 
1896 
1896 
1897 
1896 


Value. 


?14o,118 

79,091 

135,029 

75.425 

72,873 


Tons. 


35,S2rt 
23,3215 
35,  i97 
23.3W5 
23.170 


Year. 

Value. 

Tons. 

1H99 

S?2,601 
65,547 
56,935 
13,092 

19,359 

1900 

26, 156 

1901 

13,806 
6,420 

1902  . . , - 

All  commerce  reported  this  year  was  rafted  saw  logs  and  railway 
ties.     There  are  now  no  steamboats  on  this  river. 

Reports  of  examinations  and  survey's  of  this  stream  are  printed  in 
the  lollowing:  Annual  Reports  of  the  Chief  of  Engineers  for  1873, 
page  476;  1881,  page  1481;  1887,  page  1549;  1895,  page  2040;  1897, 
page  1999,  and  in  House  Doc.  No.  82,  Fifty-fourth  Congress,  second 
session;  and  in  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
page  2618,  and  House  Doc.  No.  41,  Fifty -sixth  Congress,  first  session. 

Amount  appropriated  by  river  ami  harbor  act  approved  June  13,  1902  . .  |10, 000. 00 
July  1,  1902,  balance  unexpended 10,000.00 

(See  Appendix  W  10.) 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS  AND  OF  HARBOR  AT  ST.  LOUIS,  MO.;  PREVENTION  OF  MIS- 
8I88IPPI  RIVER  FROM  BREAKINli  THROUGH  INTO  CACHE  RIVER  AT 
BEECHRIDGE,  ABOVE  CAIRO,  ILL. 

This  district  was  in  the  charge  of  Capt.  Edw.  Buit,  Corps  of  Engi- 
neers, to  November  7,  1^1,  and  of  Maj.  Thos.  L.  Casey,  (yorps  of 
Engineers,  since  that  date.  Division  Engineer,  Col.  Amos  Stickney, 
Corps  of  Engineers. 
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i.  Removin<j  snags  and  wrecks  from  the  Mississippi  River  hdow  the 
mouth  of  the  Missouri  Eh:>er, — Before  this  work  was  begun,  and  for 
many  years  thereafter,  the  navigation  of  the  river  was  seriously 
incommoded  by  numerous  snags, Togs,  etc.,  which  had  lodged  in  the 
channel,  and  to  which  additions  wore  made  with  each  rise  in  the  river. 
A  large  luimber  of  wrecked  llatboats,  barges,  steamboats,  and  other 
river  craft  are  found  in  the  navigable  channels  and  form  a  continual 
menace  to  life  and  i)roperty. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1824.  The  project  adopted  consisted  of  building  boats  suita- 
ble for  removing  the  snags,  logs,  rack  heaps,  etc.,  and  operating  them 
whenever  the  stjige  of  water  was  favonible  and  funds  were  available. 

The  amount  expended  upon  this  work  on  the  reach  of  the  river  below 
the  mouth  of  the  Missouri  prior  to  1879  can  not  now  be  definitely^ 
ascertained,  for  the  reason  that  durinj^^  much  of  the  time  appropria- 
tions were  made  at  irregular  intervals  in  lump  siuns,  to  be  applied  to 
several  streams  as  their  needs  or  the  terms  of  the  law  might  require. 
From  March  3,  1871>,  when  the  first  specific  appropriation  was  made, 
up  to  June  30,  1901,  there  had  l)een  expended  IH,633,834.59.  This 
expenditure  made  great  improvement  in  the  navigation  of  the  river 
and  lessened  the  danger  to  f)oats. 

Two  steel  snag  boats  were  employed  in  removing  the  obstructions 
to  navigation  between  the  mouth  of  the  Missouri  River  and  New 
Orleans,  and  during  the  year  removed  3,907  snags,  27  drift  piles,  and  7 
wrecks;  28,870  trees  were  felled  and  17,857  miles  in  all  was  traversed. 

An  annual  appropriation,  not  to  exceed  |ilOO,000,  for  carrying  on 
this  work  was  made  by  the  act  of  August  11, 1888.  Under  this  appro- 
priation the  two  snag  boats  will  patrol  the  river  and  remove  obstruc- 
tions where  necessary. 

For  recapitulation  of  commercial  statistics  reference  should  be  made 
to  report  upon  improving  Mississippi  River  between  Ohio  and  Missouri 
rivers. 

Amount  drawn  under  section  7,  a(;t  of  August  11,  1888 $92, 639. 67 

June  30,  1902,  amount  expended  during  fiscal  year 92, 639. 67 

July  1 ,  1902,  amount  available  for  fiscal  year  1902-3 100, 000. 00 

(See  Appendix  XI.) 

2,  Mlssimippi  River  hetvieen  Ohio  and  Missouri  rivers*— In  its  origi- 
nal condition  the  navigable  channel  of  this  section  of  the  Mississippi 
River  had  a  natural  depth  in  manv  places  of  only  3i  to  4  feet  at  low 
water.  The  chaimels  were  divided  by  islands,  which  formed  sloughs 
and  secondary  channels  or  chutes,  through  which  a  great  deal  of  the 
volume  of  the  flow  was  diverted,  to  the  detriment  of  navigation. 

The  first  effort  to  improve  this  condition  began  in  1872  and  was 
continued  for  a  number  of  years  as  appropriations  were  made,  the 
works  consisting  of  dikes  and  dams  of  brusli  and  stone,  erected  with 
a  view  to  confining  the  low-water  volume  to  a  single  channel,  and  of 
revetments  to  hold  and  preserv^e  the  banks  where  necessary  or  advis- 
able to  do  so. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881. 
It  contemplates  confining  the  flow  of  the  river  to  a  single  channel  hav- 
ing an  approximate  width  below  St.  Louis  of  2,600  feet,  the  natural 
width  in  many  places  being  a  mile  or  more  at  mean  high  water.  This 
result  is  to  be  attempted  by  closing  sloughs  and  secondary  channels 
and  by  building  out  new  banks  where  the  natural  width  is  ezoessive, 
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using  for  this  purpose  permeable  dikes  or  hurdles  of  piling  that  collect 
and  hold  the  solid  matter  that  is  carried  in  suspension  or  rolled  on  the 
bottom  by  the  river.  The  banks,  both  old  and  now,  are  to  be  revetted 
or  otherwise  protected  where  necessary  to  secure  peruianencv.  Pend- 
ing the  completion  of  the  permanent  improvement,  the  low-water 
channel  is  to  oe  improved  each  season  by  the  use  of  dredges  and  other 
temporary  expedients. 

The  object  of  the  improvement  is  to  obtain  eventually  a  minimum 
depth,  at  standard  low  water,  of  0  feet  from  the  mouth  of  the  Missouri 
to  St.  LfOuis,  and  of  8  feet  from  St.  Ijouis  to  the  mouth  of  the  Ohio. 

The  original  estimate  of  the  cost  of  the  improvement,  as  revised  in 
1883,  is  $16,397,500. 

The  total  amount  expended  to  June  30,  1902,  was  $9,541,308.73, 
exclusive  of  $180,000  allotted  by  acts  to  projects  for  improvement 
between  the  Illinois  and  the  Missouri  rivet's,  including  Alton  Harbor. 

The  amount  expended  during  the  fiscal  year  ending  »Iune  30,  1902, 
includes  $556.50  expended  for  repairs  to  dredge  plant.  The  total 
amount  thus  far  expended  for  what  is  termed  tempoi-ary  channel 
improvements  is  $587,053.43,  much  of  which  has  been  for  plant  that  is 
now  on  hand  and  available  for  future  work.  The  approximate  value 
of  this  plant  is  $209,425.81. 

The  result  of  the  expenditure  of  this  amount  has  been  the  partial 
improvement  of  the  entire  reach  of  the  i-iver  from  St.  Louis  to  Cairo. 
During  the  jwist  vear  there  was  at  all  times  during  open  navigation  a 
channel  depth  oi  5  feet  or  more  throughout  this  roach.  The  river 
attained  a  low-water  stage  of  5.9  feet  below  standard  low  water. 

No  funds  were  available  for  this  improvement  further  than  to  care 
for  the  plant  appertaining  thereto,  ana  no  work  was  done  during  the 
past  fiscal  year. 

With  the  present  appliances  and  such  others  as  may  be  developed 
for  the  temporary  improvement  of  low-water  channels,  it  is  expected 
that  a  navigable  5epth  of  at  least  6  feet  will  be  maintained  between 
St.  LfOuis  and  Cairo  during  all  stages,  while  the  river  is  open  to  navi- 
gation, until  the  projected  depth  can  be  obtained  througnout  by  the 
extension  and  completion  of  the  permanent  works. 

It  seems  now  certain  that  the  procuring  of  satisfactory  channels  at 
all  seasons  of  open  navigation  is  merely  a  matter  of  providing  funds 
in  sufficient  amounts  to  do  the  work  economicallv.  The  local  officer 
states  that  $250,000  is  required  annually  for  temporary  low-water 
operations  alone. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$650,000  for  continuing  the  improvement  of  the  reach  of  the  Mississippi 
River  from  the  mouth  of  the  Ohio  to  and  including  the  mouth  of  the 
Missouri  River. 

Becapitulation  of  commerrial  statistics. 


Receiptd  and  shipments  at  St.  Louis 

Transferred  by  ferries  at  St.  Louis 

8hSm>ed  from  landings  between  St.  Louis  and  Cairo . . 

Total 


1898. 

1899. 

1900. 

1901. 

Tom. 
906,168 
4,033,871 
53,786 

TVwi*. 
669,815 
5,036,730 
30,716 

Tovm. 
767,690 
6,218,967 
62,640 

Tom. 

672,076 

6.860.592 

:^0.978 

4,993,824 

5,787,261 

6,029,197 

6,663,646 
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July  1,  1901,  balance  unexpended $156,114.21 

Received  for  expenses  of  rented  pile  drivers 97. 81 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  650, 000. 00 

806, 212. 02 
June  30,  1902,  amount  expended  during  fiscal  year: 

By  vouchers $72,332.96 

By  amount  paid  by  Auditor  for  War  Department 50. 00 

By  amount  reserved  by  Office  Chief  of  Engineers 100. 00 

72,482.96 

July  1,  1902,  balance  unexpende<l 733,729.06 

July  1 ,  1902,  outstanding  liabilities 377. 72 

July  1 ,  1902,  balance  available «733, 351. 34 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 650  000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  X  2.) 

3.  Harbor  at  St.  LouU.,  Mo, — St.  LouiH  Harbor  is  about  18  miles 
long  and  divided  into  two  nearly  equal  partis  by  the  Eads  Bridge. 
The  upper  part,  included  between  the  brlago  and  the  northern  limits 
of  the  city,  is  about  10  miles  in  length. 

Congress,  by  act  approved  September  19, 1890,  appropriated  $182,000 
for  improvement  of  this  harbor. 

The  navigable  reach  between  the  Eads  Bridge  and  Merchants  Bridge 
was  at  that  time  obstructed  by  a  number  of  middle  bars.  The  project 
adopted  for  improvement  of  the  harlwr  under  the  appropriation  of 
1890  provided  for  a  contmction  of  the  waterway  between  those  bridges 
to  a  width  of  alx)ut  2,000  feet,  in  order  to  concentrate  the  flow  upon 
the  bars  and  thus  cause  scour  to  the  depth  desired.  The  conti'action 
works  consisted  of  a  series  of  hurdles  extending  out  from  the  Illinois 
shore,  the  object  of  the  hurdles  being  to  (*ollect  deposits  of  material 
brought  down  during  floods,  and  thus  build  up  a  new  bank  out  to  the 
line  desired. 

This  work,  which  was  accomplished  by  the  close  of  the  fiscal  year 
ending  June  30,  1892,  caused  extensive  deposits  of  sediment  along  the 
line  of  hurdles  and  has  resulted  in  consiaerable  incro^ise  in  channel 
depth,  with  corresponding  benefit  to  navigation. 

Amount  expended  to  July  1,  1902,  $150,762.03. 

The  only  w^ork  at  this  locality  during  the  past  year  had  in  view  the 
raising  anS  strengthening  of  the  river  ends  of  Bischoff  and  Long  dikes 
and  the  repairing  and  extending  of  Hurdle  No.  10.  A  survey  of  the 
harbor  was  also  made. 

All  the  funds  appropriated  for  this  work  have  been  expended. 

For  recapitulation  or  commercial  statistics  reference  should  be  made 
to  report  upon  improvement  of  Mississippi  River  between  Ohio  and 
Missouri  rivers. 

aDi8tribute<:l  under  8ubheadin|2:s  as  followi?: 

For  bank  protection  at  Cairo,  111.,  act  of  July  5,  1884 $2, 671. 70 

For  revetting  bank  oi)po8ite  mouth  of  Missouri  River,  w.t  of  March  3, 

1899 30,772.84 

For  from  mouth  of  Ohio  River  t^)  mouth  of  Minnouri  River,  acta  of 

June  6,  1900,  and  June  13,  1902 690,006.80 

For  protection  of  l)ank  on  Missouri  side  and  todee{)en  and  straighten 

channel  at  Wittenberg,  Mo. ,  act  of  March  3, 1899 10, 000. 00 

783,851.94 
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July  1,  1901,  iMilance  imexpeii<ie<l $31, 237. 97 

June  30,  19()2,  amount  exi>en(i(Ki  during  fiscal  year 31, 237. 97 

(See  Appendix  X  3.) 

^.  To  prevent  the  M!ssi88lj>jn  Rivtr  from,  hreaking  through  into  the 
Cache  Kiver  at  or  near  ajxnnt  hnmiyn  a^  Beech  ridge^  a  few  iniles  al>m>e 
Calro^  III, — ^The  sundry  civil  act  approved  June  4,  1897,  contains  an 
item  providing  for  this  work  which  reads  as  follows: 

For  the  purpose  of  preventinjj  the  Missinjinpi  River  from  breaking  through  into 
the  Cache  Kiver  at  or  near  a  point  known  as  6eac^h  Ridge  [Beechridge],  a  few  miles 
north  of  Cairo,  whereby  the  national  cemetery  at  Mound  City,  at  the  mouth  of  the 
Cache  River,  and  the  marine  hospital  at  Cairo  would  be  in  imminent  danger  of 
destruction,  the  sum  of  one  hundred  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary,  is  hereby  appropriated,  to  be  immediately  available. 

The  project  for  this  work  not  being  based  upon  a  survey  under  the 
Engineer  Department  and  the  extent  of  the  work  contemplated  l)ein^ 
unknown,  an  e^imate  of  its  total  cost  could  not  be  given.  From  a 
study  of  the  conditions  involved,  it  would  seem  that  the  object  of  the 
appropriation  could  I)e.st  be  carried  out  b}'  revetting  as  great  a  length 
oi  the  bank  of  the  Mississippi  River  in  the  vicinity  of  Beechridge  rail- 
road station  as  the  funds  would  cover. 

The  project  for  the  expenditure  of  the  amount  appropriated  con- 
templates commencing  at  a  suitable  point  on  the  bank  or  the  river  a 
short  distance  above  the  nearest  point  to  Beechridge  station,  building 
a  short  hurdle  out  into  the  stream  to  protect  the  head  of  the  revet- 
ment and  then  revetting  the  banks  in  the  usual  manner  dow^i  as  far  as 
the  funds  will  suflBce. 

Under  this  project  and  during  the  previous  fiscal  years  a  hurdle  275 
feet  long  was  constructed  and  9,435  linear  feet  of  subaqueous  mat- 
tress was  placed.  This  mattress  is  about  130  feet  wide  and  follows 
the  form  of  construction  used  in  this  section  of  the  Mississippi  Kiver, 
the  upper  440  feet  being  built  of  brush  and  the  remainder  of  luml)er. 
The  bank  above  the  mattress  was  revetted  with  stone  to  the  33-foot 
sta^e,  Cairo  gauge,  from  the  upper  end  to  a  length  of  5,000  feet,  and 
to  the  25-foot  stage  for  the  remaining  4,435  feet. 

During  the  past  fiscal  year  no  work  was  done.  The  work  is  in  good 
condition. 

The  amount  expended  to  June  30,  1902,  was  $93,569.44. 

The  funds  available  will  be  sufficient  to  complete,  including  work 
already  done,  aliout  10,000  feet  of  revetment  to  a  height  of  alK>ut  the 
80-foot  stage. 

For  recapitulation  of  commercial  statistics  reference  should  be  made 
to  report  upon  improvement  of  Mississippi  River  between  Ohio  and 
Missouri  rivers. 

July  1,  1901,  balance  unexpended $6,430.56 

July  1,  1902,  balance  unexpended 6, 430. 56 

July  1,  1902,  outstanding  liabilities 3.50 

July  1,  1902,  balance  available 6,427.06 

(See  Appendix  X  4.) 
BNG  1902 24 
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OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 
RIVER;  IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF 
MISSOURI  RIVER  AND  ST.  PAUL,  MINN.,  AND  OF  LA  CROSSE  HARBOR, 
WISCONSIN;  OPERATING  AND  CARE  OF  GALENA  RIVER  IMPROVE- 
MENT, ILLINOIS,  AND  OF  ILLINOIS  AND  MISSISSIPPI  CANAL  AROUND 
THE  LOWER  RAPIDS  OF  ROCK  RIVER,  ILLINOIS. 

This  district  was  in  the  charge  of  Maj.  C.  McD.  Townsend,  Corps  of 
Engineers.  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers, to  July  24,  1901,  and  Lieut.  Col.  O.  H.  Ernst,  Corps  of  Engi- 
neers, since  that  date. 

1.  Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River. — By  the  river  and  harbor  act  of  August  11,  1888,  provision 
was  made  lor  operating  snag  boats  and  dredge  boats  on  tne  Upper 
Mississippi  River  under  a  permanent  appropriation,  the  sum  so 
expended  not  to  exceed  $25,000  annually. 

During  the  past  fiscal  year  the  snag  boat  Colonel  A.  Mackenzie  was 
employed  from  July  1  to  October  31, 1901,  and  from  April  15  to  June 
30,  1902,  removing  sna^s  and  similar  obstructions  and  otherwise 
assisting  interests  of  navigation  between  Minneapolis  and  the  mouth 
of  Missouri  River.  Dredge  Vulcan  removed  the  obstructing  portion 
of  a  wing  dam  near  Teepeeota  Point.  Dredge  Geyser  was  employed 
for  a  short  time  in  deepening  the  channel  through  a  bar  in  the  draw 
of  the  Illinois  Central  Railway  bridge  at  Dubuque.  Dredge  Phcenix 
removed  three  wrecks  from  the  channel  in  vicinity  of  Quincy  and  two 
large  bowlders  in  vicinity  of  Gregory.  Dredge  Ajax  and  steam-drill 
boat  No.  0  blasted  and  removed  a  large  ledge  of  rock  in  front  of  Fort 
Madison  and  also  a  few  bowlders  near  mouth  of  Henderson  River. 
Some  dredging  was  done  by  the  Ajax  in  Burlington  Harbor. 

The  totalamount  expended  for  snag-boat  service  to  June  30,  1902, 
was  $874,584. 

The  total  amount  of  freight  transported  on  the  Upper  Mississippi 
River  during  the  calendar  year  1901  was  about  2,125,000  tons,  and  the 
ton-miles  531,250,000;  in  *1900,  2,400,000  tons,  and  600,000,000  ton- 
miles. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1902, 
was  $25,000. 

(See  Appendix  Y  1.) 

2.  Mississi]>2}i  River  between  Missouri  River  and  St,  Paid^  Minn. — 
Under  this  head  is  carried  on  the  improvement  of  through  navigation 
and  also  such  special  harbor  or  levee  work  as  is  provided  for  by  Con- 
gress. Systematic  work  was  begun  in  1878,  and  such  good  results 
have  been  secured  as  to  demonstrate  that  with  a  continuance  of  opera- 
tions under  liberal  appropriations  the  low-water  channel  of  the  Missis- 
sippi River  between  St.  Paul  and  the  Missouri  River  can  be  made 
sufficiently  deep,  available,  and  permanent  to  satisfy  the  demands  of 
commerce. 

The  original  condition  of  the  channel  between  the  Missouri  River 
and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable 
to  proceed  farther  upstream  than  La  Crosse  or  Winona,  and  in  many 
seasons  at  points  much  lower  down  their  progress  was  checked  or 
seriously  hindered. 

The  original  project  for  the  improvement,  adopted  in  1879,  which 
has  not  teen  materially  changed,  proposed  the  contraction  of  the 
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channel  or  waterway  by  means  of  wing  and  closing  dams  to  such  an 
extent  as,  hy  means  of  the  scour  thereby  caused,  to  afford  a  channel  of 
sufficient  width  and  of  a  depth  of  4.5  feet  at  low  water,  to  be  eventu- 
ally increased  to  6  feet  by  further  contraction. 

There  was  expended  on  the  improvement  to  June  30,  1892,  the  sum 
of  $10,147,801.60.  At  that  date  and  for  many  j^ears  previous  the  con- 
dition of  the  channel  wa.s  such  as  to  permit  the  passage  of  the  largest 
river  boats  at  very  low  stages  through  to  St.  Paul. 

During  the  past  year  work  has  been  carried  on  bv  hired  labor  and 
use  of  Government  plant  l>etween  Wabasha  and  Uellevue,  at  Rock 
Island  Rapids,  and  between  Hannibal  and  the  Missouri  River,  and  under 
formal  contract  between  Cassvillo  and  Le  Claire  and  between  Ro<rk 
Island  and  New  Boston.  At  all  localities  where  work  was  performed 
good  results  were  obtained. 

The  navigation  int(?rests  are  very  large  and  importiint.  The  amount 
of  freight  carried  during  season  of  1901,  including  logs  and  lumber, 
was  approximated  2,125,000  tons,  and  the  ton-miles  531,250,000,  this 
being  a  decrease  from  1900  of  275,(X)0  tons  freight  and  68,750,000  ton- 
miles. 

There  was  exj^nded  for  channel  improvement  during  the  past  year 
$110,000,  and  an  increased  depth  was  obtained  at  several  localities. 
The  maximum  draft  that  could  be  carried  June  80,  1902,  at  mean  low 
water  (stage  1.5  above  extreme  low  water)  was,  as  nearly  as  (rould  be 
ascertained,  4.5  feet. 

As  regards  the  Flint  Creek  to  Iowa  River  levee,  for  which  the  orig- 
inal approved  estimate  was  $305,000,  there  has  been  appropriated 
$300,000,  so  that  an  additional  $5,000  is  needed  to  complete  the  work. 

For  Rock  Island  Harbor  the  estimate  is  $25,0iK),  and  $10,000  has  been 
appropriated.  The  balance,  $15,000,  is  needed  to  complete  the  improve- 
ment. 

July  1,  1901,  balance  unexpeiule<l $208, 988. 1 2 

Amount  appropriate<l  by  river  and  harbor  act  approved  June  18, 1902. . .  400, 000. 00 

608,988.12 
June  30, 1902,  amount  expended  <iiiring  fiscal  year 149, 167.  87 

July  1,  1902,  balance  nnexp*Mi<led 459, 820.  75 


Amount  that  can  be  prf)fitablv  exix»nded  in  tiHcal  vear  ending  Jime  30, 

1904,  in  addition  to  the  balance  unexpt^nded  July  1 ,  1902 400, 000. 00 

Submitted  in  complianire  with  re(iuirenientH  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  Y  2.) 

3.  Operating  and  care  cf  Des  Moines  Baptds  Canal  and  dry  d^ch — 
During  the  past  fiscal  year  the  Des  Moines  Rapids  Canal  was  open  for 
navigation  283  days,  during  which  time  there  passed  through  it  867 
steamboats  and  126  barges,  carrying  31,495  passengers,  15,632  tons  of 
merchandise,  and  6,602  bushels  of  grain.  Thei*e  also  passed  through 
the  canal  40,761,204  feet  B.  M.  of  lumber,  15,100,000  feet  of  logs, 
20,524,800  shingles,  and  10,775,770  laths.  This  shows  a  decrease  over 
previous  year,  chiefly  in  logs  and  lumber,  high  stages  of  water  in  1902 
permitting  all  rafts  and  many  boats  to  pass  over  tlie  rapids  outside  of 
the  canal.  The  draft  afforded  by  the  ainal  is  5  feet  at  extreme  low 
water,  which  may  be  increased  to  6  feet  at  high  stages. 

The  dry  dock  was  in  constant  use  during  the  whole  year. 
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The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  July  6,  1884. 
The  amount  expended  during  the  past  year  was  $41,805.50. 

(See  Appendix  Y  3.) 

^.  Oj)fratin(j  and  care  of  lllinou  and  Mississippi  Cand  around  the 
Imcer  rapids  of  Bock  River  at  Milan,,  III. — This  canal  is  4i  mile^  in 
length,  surmounting  a  fall  of  18  feet,  and  was  formally  opened  to 
navigation  April  17,  1895. 

During  the  past  fiscal  year  the  canal  was  open  for  navigation  237 
days,  during  which  time  there  passed  through  it  boats  and  barges 
aggregating  16,394  tons,  carrying  1,473  tons  of  freight  and  996  passen- 
gers, showmg  a  marked  decrease  in  traffic  as  compared  with  tne  pre- 
ceding year,  due  to  the  entire  closing  of  the  coal  mines. 

The  araft  afforded  by  the  canal  is  7  feet,  the  locks,  3  in  number, 
having  a  length  of  170  feet  between  miter  sills  and  a  width  of  35  feet. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  bj^  act  of  July  5,  1884. 

The  amount  expended  during  the  past  year  was  $11,014.93. 

(See  Appendix  Y  4.) 

5.  Operatimj  and  care  of  Galena  River  improvement^  Illinois. — This 
improvement,  consisting  of  a  lock  and  dam  in  the  Galena  River,  was 
purchased  by  the  United  States  in  March,  1894,  under  provisions  of 
act  of  September  19,  1890,  at  a  cost  of  $100,000. 

During  the  past  fiscal  \^ear  the  lock  was  open  for  navigation  228 
days,  in  which  time  there  passed  through  it  986  boats  and  barges,  car- 
rying 4,174  passengers  and  1,714  tons  of  merchandise.  This  traffic, 
although  very  small,  is  about  double  that  of  the  previous  year. 

The  draft  that  can  be  carried  at  extreme  low  water  is  2  feet,  as  lim- 
ited by  the  depth  on  the  lower  miter  sill  of  the  lock. 

The  cost  of  operating  and  care  of  the  improvement  is  provided  for 
under  indefinite  appropriation  made  by  act  of  July  5,  1884. 

The  amount  expended  during  the  past  year  was  $9,166.68. 

(See  Api^endix  Y  5.) 

6.  La  Crosse  Harbor^  Wisconsin. — The  approved  project  contemplates 
the  construction  of  a  lateral  bulkhead,  a  cross  dam,  and  a  certain 
amount  of  filling  between  bulkhead  and  shore. 

The  full  amount  of  the  estimate,  $17,000,  hjis  been  appropriated  and 
no  further  funds  are  aske<l  for.  The  amount  expended  to  June  30, 
1902,  is  $13,821.05. 

During  1901  the  bulkhead  and  cross  dam  were  completed  and  filling 
commenced;  in  1902  dredged  material  to  the  amount  of  84,000  cubic 
yards  was  placed  within  the  bulkhead. 

July  1,  1901 ,  balance  imoxiiended $8, 196. 06 

June  30,  1002,  amount  expended  during  fiscal  year 6, 017. 11 

July  1,  1902,  )>alance  unexpended 3, 178. 96 

(See  Appendix  Y  6A 
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RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  FROM  ST.  PAUL  TO  MINNEAPOLIS, 
MINN.,  OF  RIVERS  IN  WISCX)NSIN  AND  MINNFi^)TA  TRIBUTARY  TO 
MISSISSIPPI  RIVER,  OF  WARROAD  RIVER,  MINNESOTA,  AND  OF  RED 
RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH  DAKOTA. 

This  district  was  in  the  temporary  charge  of  Capt.  H.  M.  Chitten- 
den, (3orps  of  Engineers,  to  September  30,  1901,  and  in  the  charge  of 
Maj.  R.  L.  Hoxie,  Corps  of  Engineers,  since  that  date.  Division 
Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  July  24, 1901, 
and  Lieut.  Col.  O.  H.  Ernst,  Corps  of  Engineers,  since  that  date. 

1,  Mississippi  Hirer  hetwe<m  St.  Paul  and  Minneapolis^  Minn. — In 
its  natural  condition  this  channel  in  its  upper  portions  can  only  be 
navigated  at  low  water  by  very  small  boats,  and  at  higher  stjiges  the 
cun'ent  is  so  swift  in  places  as  to  make  all  navigation  difficult.  The 
improvement  of  this  section  of  the  river  b\'  the  construction  of  locks 
ana  dams  was  inaugurated  b}^  the  river  and  harbor  act  of  August  18. 
1894,  which  provided  for  commencing  the  construction  of  Lock  and 
Dam  No.  2,  located  near  Meekers  Island.  The  river  and  harbor  act 
approved  March  3,  1899,  autliorized  the  completion  of  Lock  and  Dam 
No.  2,  together  with  Lock  and  Dam  No.  1,  under  continuing  appro- 
priation, at  a  total  cost,  for  both  locks  and  dams,  of  $1,166,457. 

A  Board  of  Engineers  in  a  report  submitted  April  22,  1901,  pro- 
posed certain  modifications  of  plan  which  will  increase  the  cost  of  Lock 
and  Dam  No.  2  frona  *598,235  to  $733,000. 

The  district  engineer  submitted,  November  22,  1901,  a  revised 
estimate  for  Locks  and  Dams  Nos.  1  and  2,  in  which  he  estimated  the 
cost  for  both  locks  and  dams  at  $1,466,000,  or  $299,543  in  excess  of 
the  limit  of  cost  fixed  in  the  river  and  harbor  act  approved  March  3, 
1899.  The  estimate  is  published  in  House  Doc.  No.  164,  Fifty- 
seventh  Congi'ess,  first  session,  and  is  herewith  in  Appendix  Z  1.  The 
excess  is  due  to  the  rise  in  price  of  material  and  labor  since  the  original 
estimate,  te  unexpected  difficulties  encountered  in  the  prosecution  of 
the  work,  and  to  improvement  in  the  type  of  work  proposed. 

The  river  and  harbor  act  approved  June  13,  1902,  authorized  and 
directed  the  Secretary  of  War  to  continue  the  work  of  improving  the 
Mississippi  River  between  St.  Paul  and  Minneapolis,  provided  that  the 
expenditure  shall  not  exceed  the  present  limit  of  cost  until  further 
estimate  shall  have  been  submitted  and  the  present  limit  of  cost 
extended  by  law. 

The  amount  expended  to  June  30,  1902,  was  $502,669.78. 

During  the  past  year  Lock  No.  2  was  nearly  completed  and  the  con- 
struction of  tne  west  273  feet  of  Dam  No.  2  about  three-fifths  com- 
pleted. 

All  the  lands  and  flowagc  rights  required  for  Lock  and  Dam  No.  1. 
have  been  acquired  with  the  exception  of  about  13  acres,  which  have 
been  made  the  subject  of  condemnation  proceedings. 

Test  borings  in  bed  of  river  at  site  of  Lock  and  Dam  No.  1  were 
completed  in  October,  1901. 

No  effect  on  the  navigable  channel  can  result  until  both  locks  and 
dams  are  completed.  There  arc  no  commercial  statistics  to  report,  as 
steamboats  can  not  navigate  this  section  of  the  river  in  its  present 
condition. 

Reference  to  past  revorts.—Yor  original  project  for  slack-water 
navigation,  by  Major  Warren,  see  Annual  Reports  of  the  Chief  of 
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Engineers  for  1867,  page  259;  1874,  page  287;  1881,  page  1747.  For 
surveys  and  estimates  for  locks  and  dams,  by  Major  Allen,  see  Annual 
Report  of  the  (Jhief  of  Engineers  for  1888,  page  1563.  For  removal 
of  bowlders.  Annual  Report  of  the  Chief  of  Engineers  for  1891,  page 
2148.  Revival  of  recommendation  for  slack-water  navigation,  Annual 
Report  of  the  Chief  of  Engineers  for  1892,  page  1781.  Surveys  for 
locK  at  Meekers  Island  ordered.  Annual  Report  of  the  Chief  of  Engi- 
neers for  1893,  page  2202.  Project  and  original  estimate.  Annual 
Report  of  the  Chief  of  Engineers  for  1894,  page  1682.  R^sura6  of 
plans  and  estimates  for  Lock  and  Dam  No.  2,  Annual  Report  of  the 
Chief  of  Engineers  for  1901,  page  2298. 

July  1,  1901,  balance  unexpended 1299,645.94 

September  21,  1901,  amount  received  on  account  of  sales 9. 00 

Amount  appropriated  ))y  smidry  civil  act  approved  Jinie  28,  1902 250, 000. 00 

549, 654. 94 
June  30,  1902,  amount  expendeii  during  fiscal  year 109, 438. 05 

July  1,  1902,  balance  unexpended 440,216.89 

July  1,  1902,  outstanding  liabilities 16,421.60 

July  1,  1902,  balance  available 423,795.29 

July  1,  1902,  amount  covered  by  uncompleteii  contracts 17, 157. 00 

I  Amount  (estimated)  required  for  completion  of  existing  project ^^223, 579. 33 
Amount  that  can  bo  protitablv  exjHjnded  in  fiscal  vear  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  V,K)2 223, 579. 33 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897. 

(See  Appendix  Z  1.) 

8.  Resef'voirs  at  headwaters  of  Mississippi  Rivev^  and  Mississippi 
River  hetween  Brainerd  and  Grand  Rapids^  Minn, — ^The  project, 
adopted  January,  1880,  calls  for  the  construction  of  41  reservoirs  in 
Minnesota  and  Wisconsin. 

The  object  of  these  reservoirs  is  to  collect  surplus  water,  principally 
from  precipitation  of  winter,  spring,  and  early  summer,  to  do  system- 
atically released  so  as  to  benefit  navigation  on  the  Mississippi  River 
below  the  resen^oir  dams. 

Dams  have  been  constructed  as  follows:  At  Lake  Winnibigoshish, 
Leech  Lake,  Pokegama  Falls,  Pine  River,  and  Sandy  Lake. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30, 1902,  was  $1,115,192. 15.  These  expenditures  cover  cost  of  con- 
struction of  five  dams  and  their  operating  machinery,  of  superintend- 
once  and  contingencies,  of  certain  a^varcls  for  damages,  of  repairs  and 
partial  renewals;  also  of  operating  the  dams  up  to  February  1,  1895. 

The  expenditure  has  resulted  in  benefit  during  the  low-water  season 
to  the  navigable  portions  of  the  Mississippi  River  from  Grand  Rapids, 
Minn.,  to  the  confluence  of  the  Mississippi  and  St.  Croix  rivers,  aoout 
22  miles  below  St.  Paul. 

Reasons  are  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1897,  page  1G81  et  seq.,  for  limiting  the  system  to  the  reservoirs 
now  actually  constructed.  The  policy  at  present  is  to  replace  the  pres- 
ent timber  structures,  which  are  annually  becoming  more  and  more 

<>The  amount  here  given  is  the  original  estimate  of  $1,166,457,  leas  the  amount 
already  appropriated,  Congress  not  yet  having  authorized  any  increase  in  the  limit 

of  OOflt. 
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decayed,  by  permanent  dams  of  concrete  or  masonry,  to  define  by 
proper  sun^eys  the  areas  which  the  United  States  actually  owns,  and 
to  acquire  by  purchase  flowage  rights  over  areas  which,  without  legal 
ri^t,  are  now  annually  overflowed  by  the  operation  of  the  reservoirs. 

For  original  plans  and  survey's  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1870,  page  285;  1875,  page  441;  1879,  page  1206;  1881, 
TOges  1761  and  2748;  1882,  page  1830;  1885,  page  1749.  Repoit  of 
Board  of  1880,  Annual  Report  of  the  Chief  of  Engineers  for  1881, 
page  1763.  Modifications,  Annual  Report  of  the  Chief  of  Engineers 
lor  1883,  page  1472.  Effects  on  low-water  stages.  Annual  Reports  of 
the  Chief  of  Engineers  for  1886,  page  1503;  1887,  page  1669.  Board 
of  1887  disapproved  extension  to  St.  Croix,  Chippewa,  and  Wisconsin 
rivers.  Annual  Report  of  the  Chief  of  Engineers  for  1887,  page  1680. 
Description  of  dams,  1881,  page  1763;  1883,  page  1456;  1887,  page 
1667;  1901,  page  2313.  History,  1892,  page  1824;  1901,  page  2309. 
For  Secretary  of  War  regulations  for  operating  see  page  1830,  report 
for  1896.  Crevasse,  Pine  River  resen'oir,  page  1844,  report  for  1896, 
and  pa^e  1813,  report  for  1897.  Second  cut  in  natuml  embankment. 
Pine  River  reservoir,  page  2184,  report  for  1899. 

Until  the  passage  of  the  river  and  narbor  act  approved  June  13, 1902, 
no  work  was  done  during  the  past  year  beyond  tne  preparation  of  lists 
of  lands  affected  by  flowage,  as  shown  by  the  completed  portions  of  the 
resurvey.  This  act  authorizes  the  expenditure  ot  $10,000  on  improve- 
ment of  the  river  between  Brainerd  and  (irand  Rapids,  Minn. 

Organization  for  work  provided  for  in  the  above-named  act  was  well 
under  way  at  the  close  of  the  fiscal  year. 

July  1,  1901,  balance  unexpended $10, 445. 19 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  250, 000. 00 

260,445.19 
June  30,  1902,  amount  expended  during  fiscal  year 10, 137. 34 

July  1,  1902,  balance  unexpended 250, 307. 85 

July  1,  1902,  outstanding  liabilities 290.14 

July  1,  1902,  balance  available 250,017.71 

(See  Appendix  Z  2.) 

S.  Operating  and  care  of  reservoirs  at  headwaters  of  Mississippi 
Biver. — The  river  and  harbor  act  of  August  18,  1894,  made  applica- 
ble to  the  reservoirs  at  headwaters  of  Mississippi  River,  ''so  far  as 
concerns  their  care,  preservation,  and  maintenance,"  the  provisions  of 
the  general  appropriation  for  "operating  and  care  of  canals  and  other 
works  of  navigation,  indefinite,"  contained  in  section  4  of  the  river 
and  harbor  act  of  July  5, 1884.  The  first  allotment  was  made  January 
25, 1896,  and  the  expenses  from  February  1,  1895,  have  been  paid 
from  the  indefinite  appropriation. 

Amount  expended  to  June  30,  1902 $157,657.62 

Amount  expended  during  the  past  year 17, 576. 47 

During  the  past  fiscal  year  repairs  were  made  to  the  embankment  at 
Lake  Winnibigoshish  dam  for  protection  against  damage  by  wave 
wash.  The  cofferdam  at  Leech  Lake  dam  was  raised  1  foot  to  facilitate 
the  operation  of  the  completed  portion  of  the  dam.  At  Sandv  Lake 
the  caving  bank  below  the  dam  was  revetted.  The  new  house  for  dam 
tenders  at  Lake  Winnibigoshish  dam  was  completed  and  necessary 
repairs  made  to  other  buildings  there  and  at  Sandy  Lake  dam. 
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For  capacities  of  reservoirs,  maps  of  region,  and  comparison  of 
rainfall  and  run-oflf  see  Annual  Report  of  tne  Chief  of  Engineers  for 
1896,  page  1841.  For  break  in  Pine  River  reservoir  see  Annual 
Reports  of  the  Chief  of  Engineers  for  1896,  page  1844,  and  for  1897. 
page  2144.  For  diagram  showing  how  mucn  water  has  been  stored 
each  year  in  each  reservoir  see  Annual  Report  of  the  Chief  of  En^- 
neers  for  1900  on  "Construction  of  reservoirs  at  headwaters  of  Mis- 
sissippi River." 

(See  Appendix  Z  3.) 

J/,  Chippetca  River  ^  in  eluding  yelloio  hnnls^  Wisconsin. — The 
original  low- water  depth  did  not  exceed  a  foot  and  a  half,  and  the 
channels  were  narrow;  at  the  mouth  the  depth  did  not  exceed  a  foot. 
The  first  examinations  and  survevs  were  made  in  1874.  The  project 
included  revetment  of  caving  banks  and  the  construction  of  spur  dams 
from  Eau  Claire  to  the  mouth,  a  distance  of  56  miles.  The  estimated 
cost  was  $139,892.50.  The  estimate  has  been  revised  three  times.  The 
la.st  (1888)  is  t>272,487.72. 

The  total  expenditures  from  the  beginning,  in  1877,  to  June  30, 
1902,  aggregate  $201,743.85. 

On  June  30,  1900,  the  work  had  resulted  in  a  3-foot  depth  at  the 
mouth  and  improved  depths  elsewhere.  A  depth  of  3  feet  exists 
wherever  the  dams  are  fully  completed. 

The  river  traffic  at  present  is  confined  to  the  rafting  of  manufactured 
lumber  and  the  running  of  loose  logs.  In  1901  the  tonnage  of  rafted 
lumber  was  62,000  tons  and  of  loose  logs  290,000  tons.  The  traffic 
has  decreased  one-half  since  1893. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  river  under  improvement  was 
18  inches. 

Owing  to  the  limited  amount  of  funds  available  no  work  was  done 
during  the  past  year. 

Under  the  provisions  of  the  river  and  harbor  act  approved  June  13, 
1902,  further  improvement  of  this  river  Ls  abandoned. 

July  1,  1901,  balance  unexpendeil $63. 77 

June  30,  1902,  amount  expended  during  fiscal  year 57. 62 

July  1,  1902,  balance  unexpended  . . : 6. 16 

July  1,  1902,  outstanding  liabilities 6. 15 

(See  Appendix  Z  4.) 

5,  St,  Croix  liiver^  Wisconsin  and  Mim\£Sota, — Before  the  improve- 
ment was  begun  the  low-water  depth  in  the  channel  above  LaKe  St. 
Croix  was  but  2  feet  on  many  of  the  bars.  In  Lake  St.  Croix  and  below 
the  channel  over  the  Hudson  and  Cattish  bars  was  narrow  and  tortuous. 

The  project  adopted  in  1875,  and  amended  as  to  cost  in  1882  and 
1889,  contemplates  removal  of  snags,  bow^lders,  bars,  etc.,  and  the 
contraction  of  the  low-water  channel  from  Taylors  Falls  to  the  head 
of  Lake  St.  Croix,  and  widening  and  straightening  the  channel  where 
it  is  narrow  or  tortuous  in  Lake  St.  Croix  by  dredging  and  contraction 
works.  The  improvement  of  the  harbor  and  water  front  of  Stillwater, 
Minn.,  was  added  by  the  river  and  harbor  act  of  June  3,  1896. 

The  object  of  the  improvement  is  to  furnish  an  open  channel  3  feet 
deep  from  Tavlors  Falls  to  the  confluence  with  the  Mississippi  River, 
62.3  miles,  and  better  harbor  facilities  at  Stillwater.  The  last  estimate 
placed  the  cost  at  $136,700. 
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In  a  report  upon  a  preliminary  examination  and  survey  of  the  river 
from  Taylors  Falls  to  btillwater,  submitted  in  18i)9  and  printed  in  House 
Doc.  No.  104,  Fifty-sixth  Congress,  first  session,  and  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1000,  jmge  2836,  a  project  was 
recommended  for  the  annual  expenditure  of  $1,000  ''to  keep  the  river 
in  as  good  order  as  is  needed  for  the  small  steamboat  tmffic  which 
now  exists  or  is  likely  to  exist  in  the  future."  This  project  will  require 
modification  in  1904:. 

The  amount  expended  to  June  30,  1902,  was  $135,882.31. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  was  3  feet  at  and  below  Stillwater  and  2^  feet  above 
Stillwater. 

The  tonnage  passing  over  the  river  is  approximately-  2,000,000  tons 
per  annum  of  loose  logs,  tows  of  lumber,  and  log  rafts.  A  few  steam- 
Doats  made  several  irregular  trips  with  excursionists  during  the  season, 
but  regular  trips  could  not  be  made  owing  to  the  manipulation  of 
Nevers  dam,  the  river  being  at  titiies  too  full  of  running  logs  and  at 
others  too  low  for  navigation. 

The  river  and  harbor  act  approved  June  13, 1902,  appropriates  $2,000 
for  this  work,  which  it  is  proposed  to  expend  in  the  temponiry  repair 
of  dredge  fleet,  and,  as  far  as  practicable,  in  dredging  tne  worst  bars 
and  removing  obstructions  during  the  seasons  of  1902  and  1903. 

July  1,  1901,  balance  unexpended $891. 77 

Amount  appropriated  by  nver  and  harlwr  act  approved  June  13,  1902  . .      2, 000. 00 

2,891.77 
June  30,  1902,  amount  expended  during  fiscal  year 274. 08 

July  1,  1902,  balance  unexpended 2, 617. 69 

July  1,  1902,  outatanding  liabilities .25 

July  1,  1902,  balance  available 2,617.44 

(See  Appendix  Z  5.) 

6.  Minnesota  Iitve?\  Minnesota. — For  project  and  history,  see  pages 
1726-1727,  annual  report  for  1894.  The  closing  dam  at  the  foot  of 
Pike  Island,  built  in  the  fall  of  1893,  was  mised  H  feet  in  1896.  Since 
1893  work  has  been  confined  to  the  improvement  and  maintenance  of 
channel  at  mouth  of  river. 

In  1898  this  stream  was  dropped  from  the  list  of  works  in  this  dis- 
trict, but  was  revived  by  the  appropriation  of  $1,(X)0  in  the  river  and 
harbor  act  of  March  3, 1899,  for  removing  bar  at  mouth  of  river,  upon 
an  estimate  that  $500  would  be  required  annually  for  dredging  on  the 
bar. 

Originally  there  was  1  foot  of  water  on  this  bar  at  low  water.  The 
project  provided  for  simple  dredging.  The  estimated  cost  was  $500 
every  year  for  maintenance. 

The  amount  expended  upon  all  projects  to  June  30,  1902,  was 
$132,193.34,  of  which  sum  $692.08  was  expended  in  1899-1900  in 
removing  bar  at  mouth. 

No  work  was  done  during  the  past  year. 

The  commerce  consists  of  small  pleasure  launches  and  occasional 
excursion  steamers. 

July  1,  1901,  balance  unexpended 1306.66 

July  1,  1902,  balance  unexpended 306.66 

(See  Appendix  Z  6.) 
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7.  Red  River  of  the  Norths  Minnesota  and  North  Dakota. — For 
physical  characteristics  see  Annual  Report  of  the  Chief  of  Engineers 
for  1874,  page  295;  1875,  page  370;  1878,  page  730;  1879,  page  1192. 
For  plans  of  improvement  see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1874,  page  297;  1879,  page  1191;  1881,  page  1757.  Revisions 
of  project,  see  Annual  Reports  of  the  Chief  of  Engineers  for  1883, 
page  1450;  1887,  page  1712.  For  description  of  large  landslide  caused 
by  Northern  Pacific  Railroad  embankment,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1898,  page  1831. 

When  the  improvement  of  this  river  began,  the  navigation  of  the 
reach  from  Breckenridge  to  Moorhead  (97  miles)  was  difficult  at  all 
stages  and  impossible  at  low  water.  The  second  reach,  from  Moorhead 
to  Grand  Forks  (155  miles),  had  a  ruling  depth  at  low  water  of  1.5  feet. 
The  third  reach,  from  Grand  Forks  to  the  boundary  line  of  the  United 
States  (143.5  miles),  had  a  ruling  low- water  depth  of  2  feet.  The  low- 
water  navi^tion  of  Red  Lake  River  was  obstructed  by  bowlders 
between  Thief  River  Falls  and  High  Landing,  a  distance  of  35  miles, 
and  by  a  bad  bar  at  its  connection  with  Red  Lake. 

The  present  project  is  the  same  as  the  original  (adopted  December, 
1877),  except  tnat  an  open-channel  improvement  was  substituted  in 
1886  by  act  of  Congress  for  the  proposed  lock  and  dam  at  Goose  Rap- 
ids, and  the  improvement  of  Red  Lake  River  between  Thief  River 
Falls  and  Red  Lake  wa-s  added  by  the  terms  of  the  river  and  harbor 
act  of  Congress  of  June  3,  1896. 

The  object  of  the  improvement  is  to  provide  an  open  channel  on  the 
Red  River  of  the  North  from  Breckenridge  to  the  northern  boundary 
line,  395.5  miles,  as  follows; 

1.  Breckenridge  to  Moorhead  (97  miles),  a  channel  capable  of  being 
navigated  during  high  and  medium  stages  of  water. 

2.  Moorhead  to  Grand  Forks  (155  miles),  a  channel  50  feet  wide  and 
3  feet  deep  at  low  water. 

3.  Grand  Forks  to  the  northern  boundary  line  (143.5  miles),  a  chan- 
nel 60  feet  wide  and  4  feet  deep  at  low  water. 

Also  to  provide  a  3-foot  open-channel  improvement  of  the  Red  Lake 
River  and  Ked  Lake  from  Thief  River  Falls  to  and  including  Red  Lake, 
a  total  distance  of  135  miles. 

The  original  estimated  cost  was  ^64,598.17,  increased  in  1883  to 
$398,598.17.  The  estimate  was  revised  in  1887,  after  Congre^  had 
substituted  an  open-channel  improvement  for  lock  and  dam  at  Goose 
Rapids,  and  placed  at  $252,598.37.  An  increase  of  the  latter  estimate 
was  authorized  May  8,  1893,  to  $310,320.  Congress  in  1896  added 
$5,000  to  the  estimate  of  cost  by  attaching  the  improvement  of  Red 
Lake  River  to  the  project.  In  1899,  $4,000  of  the  $10,000  authorized 
was  allotted  to  Reef  Lake  River,  so  that  the  present  estimate  of  cost  is 
$319,320  for  both  rivers  from  the  beginning  of  operations. 

Red  I^ake  River  is  under  improvement  as  part  of  the  Red  River  of 
the  North,  in  accordance  with  the  river  and  harbor  act  of  June  3, 1896. 
It  formed  no  part  of  the  original  project  for  the  Red  River  of  the  North, 
and  has  never  been  accurately  surveyed.  No  properly  considerea 
project  for  its  improv^ement  is  possible  without  such  a  survey,  and  no 
reliable  estimate  of  the  cost  of  the  improvement  exists. 

Beyond  clearing  the  river  of  bowlaers  and  logs,  nothing  should  be 
done  till  an  accurate  survev  and  estimate  of  cost  is  available. 

The  total  amount  expended  to  June  30, 1902,  including  work  on  Red 
Lake  River,  was  $302,413.60. 
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On  June  30,  1901,  the  obiect  had  not  been  attiiined  on  the  first  divi- 
sion of  the  Red  River  of  the  North,  which  has  for  some  years  been 
closed  a^inst  all  navigution  by  permanent  pile  ])ridges.  The  Secre- 
tary of  War  has  determined  to  leave  these  bridgfes  as  they  stand,  as 
there  was  no  navigation  affected  thereby.  The  object  was  attained  on 
the  third  division  and  on  all  but  13  miles  of  the  second,  but  annual 
dredging  will  be  needed  to  maintain  the  depth.  On  Red  Lake  River 
work  has  been  confined  to  removing  snags,  bowlders,  and  other  similar 
obstructions. 

On  the  Red  River  of  the  North  the  expenditures  for  the  past  fis(*al 
year  were  $841.52. 

On  Red  Lake  River  the  expenditures  for  the  past  fiscal  vear  were 
$449.09. 

Navigation  on  Red  River  is  at  present  confined  to  comparatively 
short  reaches  north  and  south  of  Grand  Forks,  and  consists  mainly  in 
the  transportation  of  wheat  to  Grand  Forks  by  3  steamboats  (100,  28, 
and  12  tons,  respectively)  and  10  barges.  The  tonnage  during  the 
year  1900  was  20,000. 

On  Red  Lake  River  2  steamers  of  50  tons  eacli  and  1  of  24  tons 
were  carrying  general  merchandise  and  passengers,  the  total  tonnage 
in  1901  being  482,  and  1,117  passengers.  Seventy-four  million  feet 
B.  M.  of  logs  was  run  on  the  nver  during  the  year.  Five  steamboats 
are  run  on  Red  Lake  towing  logs,  the  quantity  moved  being  about 
74,000,000  feet  B.  M. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  river  under  improvement  was 
nothing  on  the  first  division,  2  feet  on  the  undredged  13  miles  of  the 
second  division,  and  4  feet  on  the  third  division  of  the  Red  River  of 
the  North,  and  18  inches  on  Red  Lake  River. 

Owing  to  the  limited  amount  of  funds  available  no  work  was  done 
during  the  fiscal  year  1902  beyond  care  of  plant  on  both  rivers. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriates 
$10,000  for  continuing  improvement  and  for  maintenance  of  Keci  River 
of  the  North  and  its  tributiirics.  It  is  expected  to  expend  this  appro- 
priation in  the  maintenance  of  existing  improvements  on  Red  Kiver 
of  the  North  and  Red  Lake  River. 

July  1,  1901,  balance  unexj)ended $1,877.01 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902. ,     10, 000. 00 

11,877.01 
June  30,  1902,  amount  expendtnl  durinjj  fiscal  year 1, 290. 61 

July  1,  1902,  balance  unexpended 10, 586. 40 

July  1,  1902,  outstanding  liabilities 183.84 

July  1,  1902,  balance  available 10,402.56 

(See  Appendix  Z  7.) 

8.  WavToad  Harbor  and  Warroad  River^  Minnesota. — ^The  river 
and  harbor  act  approved  March  3, 1899,  as  amended  by  the  emergency 
river  and  harbor  act  approved  June  6,  1900,  appropriated  $3,000,  or 
so  much  thereof  as  may  be  necessary,  for  improving  the  mouth  of 
Warroad  River,  Minnesota.  Under  this  appropriation  no  work  was 
undertaken  beyond  making  surveys,  the  balance  of  funds  available 
having  been  held  subject  to  action  by  Congress  upon  a  preliminary 
report,  plan,  and  estimate  submitted  June  6,  1900,  and  published  in 
House  Doc.  No.  92,  Fifty-sixth  Congress,  second  session,  and  in  the 
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Annual  Report  of  the  Chief  of  Engineers  for  1901,  page  2356.  The 
estimate  was  $45,000  for  a  dredging  plant  and  two  years'  expenses  of 
running  the  dredge.  The  river  and  harbor  act  approved  June  13, 
1902,  appropriates  $45,000  for  carrying  on  the  work  as  indicated  in  the 
above-named  report. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  at  mean 
low  water  over  the  shoalest  part  of  the  mouth  of  the  river  was  4i  feet. 

The  amount  expended  to  June  30,  1902,  was  $596.63. 

The  commerce  into  the  river  was  600  tons  in  1899.  The  figures  for 
1900  and  1901  could  not  be  obtained. 

July  1,  1901,  balance  unexpended $2, 403. 37 

Amount  appropriate<i  by  nver  and  harbor  act  approved  June  13,  1902  . .     45, 000. 00 

July  1,  1902,  balance  unexpended 47, 403. 37 

(See  Appendix  Z  8.) 

9,  Survey  of  Red  Lake  and  Bed  Lake  Itivet\  Minnesota. — ^The  sur- 
vey of  Red  Lake  and  Red  Lake  River,  Minnesota,  with  a  view  to  the 
construction  of  a  dam  with  locks  at  the  outlet  of  said  lake  for  the  pur- 
pose of  improving  the  navigation  of  the  Red  River  of  the  North  and 
said  Red  Lake  River,  Minnesota,  and  estimating  the  cost  of  said 
improvement,  required  by  the  river  and  harbor  act  approved  March, 
3,  1899,  was  begun  by  Maj.  Frederic  V.  Abbot,  Coi'ps  of  Engineers, 
and  a  preliminary  report  thereon  was  submitted  April  27,  1900. 
Final  report  can  not  be  made  until  a  suflBciently  prolonged  record  of 
the  run-off  has  been  secured. 

The  preliminary  report  was  transmitted  to  Congress  and  printed  in 
House  JDoc.  No.  671,  Fiftv-sixth  Congress,  first  session,  and  on  pages 
2828-2830  of  the  AnnuarReport  of  the  Chief  of  Engineers  for  1900. 
The  run-off  was  measured  during  the  past  fiscal  year  until  August  30, 
1901,  when  operations  were  suspended,  owing  to  exhaustion  of  funds. 

The  river  and  harbor  act  approved  June  13,  1902,  provides  for  the 
continuation  of  this  survey. 

The  amount  expended  to  June  30,  1902,  was  $4,989.85. 

July  1,  1901 ,  Ittilance  unexpendefl $409. 95 

June  30,  1902,  amount  expended  during  fiscal  year 399. 80 

July  1,  1902,  balance  unexpendeil 10. 15 

July  1,  1902,  outstanding  liabilities 10. 15 

(See  Appendix  Z  9.) 

10,  Survey  of  Otter  Tail  Lake  and  Otter  Tail  River^  Minnesota. — 
The  survey  of  Otter  Tail  Lake  and  Otter  Tail  River,  Minnesota,  with 
a  view  to  the  construction  of  a  dam  at  the  outlet  of  said  lake  for  the 
purpose  of  improving  the  navigation  of  the  Red  River  of  the  North, 
Minnesota,  and  estimating  the  cost  of  said  improvement,  required  by 
the  river  and  harbor  act  approved  March  3,  1899,  was  inaugurated  by 
Maj.  Frederic  V.  Abbot,  Corps  of  Engineers,  and  a  preliminary  report 
was  submitted  thereon  April  27,  1900.  Final  report  can  not  be  made 
until  a  sufficiently  prolonged  record  of  the  run-off  has  been  secured. 

The  preliminary  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  G72,  Fiftv-sixth  Congress,  first  session,  and  on  pages 
2830-2833  of  the  AnnuafReport  of  the  Chief  of  Engineers  for  1900. 

The  amount  expended  to  June  30,  1902,  was  $2,146.66. 

The  run-oflf  was  measured  during  the  past  year. 

The  river  and  harbor  act  approved  June  13,  1902,  provides  for  the 
continuation  of  this  survey. 


RIVER   AND   HARBOR   IMPROVEMENTS.  881 

July  1,  1901,  balance  unexpended $1,464.39 

June  30,  1902,  amount  expended  during  fiscal  year 611 .  05 

July  1,  1902,  balance  unexpended 853. 34 

July  1,  1902,  outstanding  liabilities 46.50 

July  1,  1902,  balance  available 806.84 

(See  Appendix  Z  10.) 

11,  Survey  of  Big  Stone  Lake  and  Lake  Traverse^  Minnesota  and 
Smith  Dakota. — The  survey  of  Big  Stono  Lake  and  Lake  Traverse, 
Minnesota  and  South  Dakota,  with  a  view  to  construct  reservoirs 
therein  for  the  improvement  of  the  navigation  of  the  Minnesota 
River,  and  an  estimate  of  the  cost  of  such  improvements,  required  by 
the  river  and  harbor  act  approved  March  3,  1899,  was  inaugurated  by 
Maj.  Frederic  V.  Abbot,  Cx)rps  of  Engineers,  and  a  preliminary  report 
thereon  was  submitted  April  26,  1900.  Final  report  can  not  bo  made 
until  a  sufficiently  prolonged  record  of  the  run-off  has  been  secured. 

The  preliminary  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  675,  r  iftv-sixth  Congress,  first  session,  ana  on  pages 
2833-2836  of  the  Annual  li(»j)ort  of  the  Chief  of  Engineers  for  1900. 

The  amount  expended  to  June  80,  1902,  was  81,869.31. 

The  run-oflP  was  meiisured  during  the  past  year. 

The  river  and  harbor  act  approved  June  13,  1902,  provides  for  the 
continuation  of  this  survey. 

July  1,  1901,  balanc'e  unexpended $3, 568. 18 

June  30,  1902,  amount  exjiended  during  fiscal  year 437. 49 

July  1,  1902,  balance  unexpended 3,130.69 

July  1,  1902,  outstanding  liabilities 15. 25 

July  1,  1902,  balance  available 3,115.44 

(See  Appendix  Z  11.) 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  AND  ABOVE  SIOUX  CITY, 

IOWA. 

This  districit  was  in  the  charge  of  Capt.  H.  M.  Chittenden,  Corps  of 
Engineers.  Division  Engineer,  Col.  S.  M.  Mansfield,  (brps  of  Engi- 
neers, to  July  24,  1901,  and  Col.  Amos  Sticknej',  Corps  of  JEngineers, 
since  that  date. 

1.  Missouri  Hiver  hetween  Stnhhs  Ferry ^  Mont^n/i^  and  tlw  Imoer  limits 
of  Sioux  City^  Tmna, — The  river  distance  between  the  above  points  is 
1,660  miles.  By  it*j  ph^'sicul  ohai'acteristics  this  portion  of  tne  river 
is  divided  into  four  sections:  The  first,  Stubbs  Ferry  to  Greatfalls, 
Mont.,  130  miles,  is  the  navigable  portion  above  the  "Great  Falls;" 
the  second,  Greatfalls  to  Foil  lienton,  Mont.,  49  miles,  is  an  unnavi- 

gble  section,  full  of  cataracts  and  dangerous  mpids;  the  third,  Fort 
jnton  to  Carroll,  Mont.,  172  miles,  known  as  the  "Kocky  River," 
contains  numerous  rapids  and  rock  obstructions,  but  has  curried  a 
heavy  commerce;  the  fourth,  Carroll  to  Sioux  City,  1,309  miles,  known 
as  the  "  Sandy  River,"  is  characterized  by  muddy  water,  sand  bars,  and 
a  shifting  channel,  with  easily  eroded  and  constantljr  eroding  banks. 
Navigation  is  difficult  at  low  water,  due  to  the  great  width  of  the  river 
in  many  places.  The  upper  158  miles  of  this  section  is  intermediate 
in  character  between  the  *' Rocky"  and  ''Sandy"  rivers. 
The  first  work  on  the  Missouri  River  above  Sioux  City  was  done 
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under  an  appropriation  in  the  river  and  harbor  act  of  August  14, 1876. 
The  project  provided  for  the  removal  of  bowlders  and  the  contraction 
of  the  channel  on  shoals  in  the  Rocky  River.  Dredging  was  after- 
wards added. 

Work  has  been  carried  on  at  some  part  of  the  river  above  Sioux 
City  since  that  time. 

Appropriations  for  works  above  Carroll  being  practically  exhausted, 
the  works  have  been  dropped  from  the  list  of  those  requiring  regular 
repoils. 

No  project  for  the  improvement  of  the  river  between  Carroll  and 
Sioux  City  by  rectification  has  ever  been  adopted,  nor  have  projects 
been  adopted  for  the  complete  rectification  of  the  river  at  localities 
where  work  has  been  done,  the  projects  adopted  for  the  expenditure 
of  such  appropriations  or  allotments  a.s  have  been  made  for  each  locality 
being  limited  to  the  expenditure  of  the  monev  available  at  the  time. 

At  places  where  worK  has  been  done  in  this  reach  of  the  river  the 
banks  have  been  protected  from  erosion,  and  the  destruction  of  much 
valuable  property  has  been  prevented. 

The  usual  variation  in  water  surface  between  the  high  and  low  water 
stages  is  about  9  feet,  though  at  times  it  is  much  more. 

At  Bumarch  Harbor, — The  high-water  channel  above  and  below 
Bismarck  was  of  excessive  width,  being  divided  by  several  bars  and 
islands,  and  a  serious  erosion  of  the  right  bank  a  short  distance  above 
the  bridge  was  in  progress,* the  river  threatening  to  break  through 
into  the  Heart  River. 

The  project  adopted  February  25,  1895,  for  the  expenditure  of  the 
allotment  of  $40,000  from  the  appropriation  of  August  18,  1894,  pro- 
vided for  the  checking  of  this  erosion  by  a  group  of  dikes.  Under 
this  project  seven  dikes  were  constructed  in  1895. 

Under  a  project  adopted  September  29,  189G,  for  the  expenditure 
of  the  allotment  of  $32,000  from  the  appropriation  of  June  3,  1896, 
on  the  right  bank  one  dike  was  built  below  the  above  group  and  on 
the  left  bank  two  short  dikes  were  built  just  below  the  bridge,  and 
the  bank  was  revetted  for  about  500  feet  below  the  warehouse  at  the 
steamboat  landing. 

The  project  adopted  May  27,  1899,  for  expenditure  of  the  allotment 
of  $40,000  from  the  appropriation  of  March  3,  1899,  provides  for 
repairing  existing  worKs,  constructing  a  dike  and  revetment  on  the 
right  bank  above  the  bridge,  if  found  necessary,  and  continuing  down- 
stream, so  far  as  funds  will  permit,  the  left-bank  protection  below  the 
bridge. 

Under  this  project  on  the  right  bank  the  group  of  dikes  constructed 
above  the  bridge  in  1895  has  been  repaired  and  1,913  linear  feet  of 
bank  has  been  protected  by  revetment;  on  the  left  bank  below  the 
bridge  500  linear  feet  of  bank  just  above  the  railroad  warehouse  and 
900  linear  feet  of  bank  below  the  revetment  constructed  in  1897  have 
lieen  protected  by  revetment. 

No  work  was  done  during  the  past  fiscal  year  except  the  repair  of 
existing  works. 

To  June  30, 1902,  $114,205.48  had  been  expended  at  this  locality,  of 
which  $1,000.70  was  for  maintenance  of  improvement. 

At  Pierre  and  Fort  Pierre. — No  work  of  improvement  had  been 
done  by  the  Government  at  this  locality  prior  to  the  act  of  August  18, 
1894. 
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The  river  for  about  7  miles,  extending  from  above  Pierre  to  below 
Fort  Pierre,  was  of  excessive  width,  T)eing  divided  by  numerous 
islands  and  bars.  The  steamboat  landing  at  Pierre  had  silted  up,  ero- 
sion had  occurred  on  the  Pierre  front  below  it,  and  the  Fort  Pierre 
front  was  cutting  badly. 

The  project  adopted  October  23,  1894,  for  the  expenditure  of  the 
allotment  of  $40,000  from  the  appropriation  of  August  18,  1894,  pro- 
vided for  the  rectification  of  the  river  at  Pierre  and  Fort  Pierre  as 
far  as  the  available  funds  would  permit.  Under  this  project,  in  1895, 
five  dikes  were  built  in  front  of  Jort  Pierre,  one  dike  in  front  of 
Pierre  was  completed  and  a  second  dike  pailly  completed,  and  a  dam 
was  built  closing  the  chute  behind  Marion  Island. 

Under  a  project  adopted  July  24,  1896,  modified  October  3,  1896, 
for  the  expenditure  of  the  allotment  of  $40,(X)0  from  the  appropria- 
tion of  June  3,  1896,  the  second  dike  at  Pierre  was  completed  and  a 
third  below  it  tegun,  the  Fort  Pierre  front  was  revetted  from  Bad 
River  to  the  bluff  below,  the  lower  part  of  Marion  Island  was  pro- 
tected by  two  dikes  and  revetment,  and  the  Marion  Island  dam  was 
repaired. 

Under  the  project  adopted  June  19,  1899,  for  the  expenditure  of 
$40,000  from  the  appropriation  of  March  3,  1899,  the  Muriou  Island 
dam  has  been  extended  300  feet  and  strengthened,  the  head  of  the 
island  has  been  protected  by  revetment,  and  the  dam  and  the  heud  of 
the  island  have  oeen  raised  above  extreme  high  water. 

No  work  has  been  done  during  the  past  fiscal  year  exc^ept  the  repair 
of  existing  works. 

To  June  30,  1902,  $119,259.61  had  been  expende<l  at  this  locality,  of 
which  $1,028.48  was  for  maintenance  of  improvement. 

At  Yankto7i, — No  work  of  improvement  had  been  done  bv  the  Gov- 
ernment at  this  locality  prior  to  the  act  of  June  3, 1896.  The  river  in 
the  vicinity  of  Yankton  was  of  excessive  width,  and  its  channel  was 
constantly  shifting.  A  wide  bar  had  formed  in  front  of  the  steamboat 
landing. 

The  project  adopted  March  23, 1897,  and  revised  September  3, 1897, 
provided  for  the  beginning  of  the  construction  of  a  group  of  dikes  on 
the  right  bank  above  Yankton  for  the  purpose  of  restoring  the  steam- 
boat landing. 

Under  this  project  six  of  the  proposed  dikes  were  begun. 

The  project  adopted  April  19,  1899,  for  the  expenditure  of  the  allot- 
ment ox  $40,000  from  the  appropriation  of  Marcn  3, 1899,  provides  for 
continuing  the  construction  of  tiiese  dikes. 

No  work  has  been  done  during  the  past  fiscal  year  except  the  repair 
of  existing  works. 

To  June  30,  1902,  $70,909.09  had  been  expended  at  this  locality,  of 
which  $267.40  was  for  maintenance  of  improvement. 

At  JElkpoint. — No  work  had  been  done  at  this  loc^ality  prior  to  the 
act  of  June  3,  1896.  The  left  bank  was  cutting  rapidly,  and  it  was 
feared  by  the  citizens  that  the  town  was  in  danger,  eitner  by  the  direct 
erosion  of  the  land  between  the  river  and  town  or  by  the  river  cutting 
into  and  occupying  an  old  bed  which  ran  by  the  town. 

The  project  adopted  June  22,  1899,  for  the  expenditure  of  the  allot- 
ment of  $20,000  from  the  appropriation  of  March  3,  1899,  together 
with  the  balance  from  the  appropriation  of  June  3,  1896,  provides  for 
beginning  the  protection  of  the  left  bank  opposite  the  town,  the  works 
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to  consist  of  revetment  and,  where  ne<;essary  to  build  out  the  shore 
line,  of  short  permeable  dikes. 

Congi'ess  in  the  sundr}'  civil  act  of  June  6, 1900,  directed  that  $10,000 
additional  to  the  amount  already  apportioned  from  the  appropriation 
of  March  3,  1899,  should  be  expended  at  Elkpoint. 

The  project  adopted  June  29,  1900,  for  the  expenditure  of  this  addi- 
tional allotment  provides  for  the  continuation  of  the  revetment. 

Under  these  projects  5,564  linear  feet  of  bank  has  been  protected 
by  revetment. 

No  work  was  done  during  the  past  fiscal  year  except  the  repair  of 
existing  works. 

To  June  30,  1902,  $48,754.88  had  been  expended  at  this  locality,  of 
which  $909.70  was  for  maintenance  of  improvement. 

Opposite  Sioux  City  to  opposite  Elkpoint, — ^The  first  work  done  at 
this  locality  was  in  the  years  1879, 1880,  and  1882  from  appropriations 
made  for  work  at  Sioux  City.  This  work  was  experimental  and  was 
destroyed  within  a  few  years  after  construction. 

The  expenditures  for  this  early  work  are  included  in  work  at  Sioux 
Citv. 


prov 

the 

nation  Bridge,  for  repaving  the  -upper  bank  for  300  feet  above  the 

bridge,  and  for  protecting  tne  head  of  the  work  by  a  short  pile  dike. 

The  project,  adopted  December  23,  1899,  for  the  expenditure  of  the 
$25,000  appropriated  by  the  river  and  harbor  act  of  March  3,  1899, 
provides  for  protecting  the  right  bank  of  the  river  with  standard 
revetment  used  on  this  section  of  the  river  from  Jackson  Chute  as 
far  down  the  river  as  funds  will  permit. 

Under  this  project  3,888  linear  feet  of  bank  has  been  protected  by 
revetment. 

No  work  has  }>een  done  during  the  past  fiscal  year  except  repair  of 
existing  works. 

To  June  30,  1902,  $63,611.36  had  been  exi^ended  at  this  locality,  of 
which  $185.80  was  for  maintenance  of  improvement. 

At  Sioux  City. — No  work  had  })een  done  by  the  Government  at  this 
locality  prior  to  1878.  The  river  aljove  Sioux  City  was  extremely 
unstiible.  Scveml  cut-offs  had  occurred,  causing  radical  changes  in 
channel,  increased  slope,  and  a  large  amount  of  erosion  on  banks  in 
the  vicinity. 

For  the  purpose  of  checking  this  erosion  work  was  begun  in  1878, 
under  an  amount  appropriated  by  the  act  of  June  18,  1878,  and  was 
continued  in  each  succeeaing  year  until  1882.  The  works  constructed 
were  of  an  experimental  type,  and  have  since  been  destroyed  or 
abandoned  by  tne  river. 

In  1889  a  group  of  9  dikes  was  built  at  the  center  of  the  Sioux  City 
front  to  check  a  dangerous  erosion  and  fair  out  the  bank  line.  In  1895 
2  dikes  were  built  just  above  this  group  and  2  dikes  of  the  ffroup 
strengthened.  In  tne  same  year,  under  a  project  for  the  expenaiture 
of  $^,000  appropriated  by  the  sundry  civil  act  of  March  2,  1895,  a 
group  of  16  snort  dikes  was  built  near  the  upper  limits  of  the  city 
to  protect  the  bank  there. 

Under  a  project  adopted  June  10,  1897,  for  the  expenditure  of 
$40,000  allotted  from  tne  appropriation  of  June  3,  1896,  the  Iowa 
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bank  from  the  mouth  of  the  Floyd  River  to  a  point  7,400  feet  below 
was  protected  by  a  revetment  824  feet  in  length  and  by  20  short  pile 
dikes. 

The  project,  adopted  fJuly  2,  1900,  for  the  expenditure  of  the  allot- 
ment of  ^20,000  from  the  appropriation  of  March  3,  1899,  together 
with  the  small  balance  left  over  from  previous  appropriations,  pro- 
vides for  revetting  the  river  bank  from  tJbe  Combination  Bridge  down- 
stream as  far  as  the  funds  will  permit. 

Under  this  project  2,900  linear  feet  of  revetment  has  teen  constructed. 

No  work  has  been  done  during  the  past  fiscal  3'ear  except  repairs  to 
existing  works. 

To  June  30, 1902,  $254,121.07  had  been  expended  at  this  locality,  of 
which  $606.88  was  for  maintenance  of  improvement. 

Ice  h/irharn. — ^The  adopted  project  provides  for  the  construction  of 
two  ice  harbors,  which  were  afterwards  located  at  Kockhaven,  near 
Mandan,  N.  Dak.,  and  on  the  Big  Sioux  River  (upper  limits  of  Sioux 
City)  near  its  confluence  with  the  Missouri. 

To  June  30,  1899,  $42,762.75  had  been  expended,  by  which  the  two 
ice  harbors  had  been  completed. 

Total  expend!fure^, — Total  expenditures  on  the  Missouri  River 
between  Stubbs  Ferry  and  Sioux  City  to  June  30,  1902,  except  for 
snagging,  were  about  $1,634,326.45,  of  which  $3,998.96  was  for  main- 
tenance of  improvement.  In  addition  about  $10,000  was  expended  on 
the  general  river  survey  above  Stubbs  Ferry. 

July  1,  1901,  balance  unexj)enfle<l «$24,153.82 

Amount  appropriated  by  river  and  harbor  act  appn)ved  June  13,  1902. .  iOO,  000. 00 

124,153.82 
June  30,'1902,  amount  expendwl  during  fiscal  year 17, 886. 22 

July  1,  1902,  l)alance  unexpended 106,267.60 

July  1,  1902,  outstanding  liabilities 1, 129. 53 

July  1, 1902,  balance  available 105,138.07 

(See  Appendix  A  A  1.) 

^.  Improving  Vpprv  MlHstmri  Hirer  hy  snagghuj, — In  its  original 
condition  the  ''Sandy  River"  between  Carroll  and  Sioux  City  was 
greatly  obstructed  by  snags,  and  to  a  less  extent  by  loose  rocks. 

The  original  project,  adopted  in  1S90,  provides  for  removing  the 
obstructions  and  the  temporary  improvement  of  the  worst  shoals,  at 
an  estimated  cost  of  $50,000  annually.  The  work,  begun  in  1891,  has 
been  continued  in  each  subsequent  year  under  allotments  and  appro- 
priations for  this  purpose. 

The  expenditures  to  June  30,  1902,  were  $392,624.62.  Three  snag 
boats  had  been  constructed  or  purchased,  and  had  been  operated  as 
funds  pennitted. 

The  river  has  been  kept  fairly  clear  of  snags  and  obstructions  over 
the  portions  used  by  commercial  boats. 

« Increase  of  $223.02  over  amount  ntated  in  11H)1  rt'port,  exi)laine<l  as  follows: 

Amount  received  from  Maj.  W.  L.  Marshall,  V.  8.  Army,  September  16, 
1901,  on  account  of  transfer  of  file  case $15. 00 

Beetoration  of  amounta  dropi>ed  from  15)01  report,  $212.39,  less  amount 
previously  expended,  $4.37 ;  corrected  amount 208. 02 

223. 02 
ENG  1902 26 
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A  machine  shop  has  been  erected  at  the  Sioux  ice  harbor  and 
equipped  with  machinery,  principally  for  use  in  repairing  anag  boats. 


Amaant  of  freight  txirritd  on  the  Mittowi  Riwr  aliiiff  Shtu  City,  Imra. 


33,  Ml 

27.179 
S7,S49 


A  new  line  consisting  of  two  small  steamboata  plying  short  diHtances 
above  and  below  Kismarck  wa»  put  on  in  IflUl  by  the  Bismarck,  Wash- 
burn and  Great  FalU  Railroad  Compaiiy. 

Jnly  1,  1901,  balance  unexpendeii 1^1,610.59 

June  30,  19(K,  amount  expended  during  fiecAl  year 1, 170. 08 

July  I,  1902,  balance  uqpxpended 448.91 

July  ] ,  1902,  outetandiDg  liabilities !42. 53 

July  1,  1902,  balance  available 306.38 

(See  Appendix  A  A  2.) 

IMPROVEMENT  OF  CUMBERLAND  RIVER.  TENNESSEE  AND  KENTUCKY, 

AMD  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 

This  district  was  in  the  charge  of  Lieut.  Col.  M.  B.  Adams,  Ooipa 
of  Engineers,  to  July  17,  1901,  in  the  temporary  charge  of  Maj.  John 
G.  D.  Knight,  Corps  of  Engineers,  from  July  17  to  September  17, 
IdOl.  and  m  the  charge  of  Lieutenant-Colonel  Adams  since  September 
17,  1901. 

1.  Obiofi  and  Forked  Deer  rivers,  Tennessee,  ^a)  Obion  River. — ^This 
stream  la  situated  in  northwestern  Tennessee,  taking  its  rise  in  Henry 
and  Weakley  counties.  It  has  a  north  and  south  fork  that  unite 
about  85  miles  above  its  mouth  in  the  Mississippi  River,  some  5  miles 
below  the  Missouri  and  Arkansas  State  line.  The  head  of  navigation 
is  regarded  as  at  Obion,  Tenn.,  where  it  is  crossed  by  the  Illinois  Cen- 
tral Railroad. 

In  its  original  condition  the  obstructions  on  this  river  were  almost 
wholly  drift,  snags,  and  overhanging  trees,  which  made  navigation 
difficult  and  unceitain. 

The  original  project  was  based  on  a  survey  made  in  1891  {Annual 
Report  of  the  Chief  of  Engineers  for  1891,  p.  2292  et  seq/|  and  was 
adopted  by  the  river  and  narbor  act  of  July  13,  1892.  The  scope 
of  the  work  was  to  obtain  3-foot  navigation  at  low  water  by  means  of 
open-channel  work,  at  an  estimated  cost  of  $50,000.  As  it  was 
unlikely  that  the  result  aimed  at  could  be  a<:hieved  by  this  method, 

i^liK'ivatw  of  $11.88  over  amount  Htatcd  in  1901  repcirti  retftoration  of  amoiiot 
dropped  from  1901  report. 
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and  as  it  was  thought  that  the  reasonable  and  proper  method  of 
improvement  would  be  simply  to  keep  the  river  free  from  such 
obstructions  as  would  prevent  navigation  at  medium  and  high  stages, 
at  an  estimated  annual  cost  of  $2,500,  the  above  project  was  modified 
accordingly,  and  as  modified  is  still  in  force.  This  modified  or  pres- 
ent project  was  adopted  June  1,  1897.  On  this  section  appropriations 
aggregating  $23,500  have  been  made,  of  which  $23,380.30  nas  been 
expended  to  the  close  of  fiscal  year  ending  June  30,  1902,  of  which 
$7,583.29  has  been  applied  to  maintenance.  The  expenditures  have 
resulted  in  securing  an  improved  channel  from  Ooion,  Tenn.,  to 
mouth  of  river.  In  1893  a  small  steamboat,  with  tow,  was  enabled 
to  ascend  the  river,  the  first  in  fifty  years. 

(5)  Forked  De^nr  River. — This  stream  carries  off  most  of  the  rainfall 
of  Carroll,  Gibson,  Henderson,  Madison,  Chester,  and  Crockett 
counties,  Tenn.,  and  empties  into  the  Obion  River  3i  miles  above  its 
mouth. 

In  its  original  condition  the  main  stream  and  its  hitinches,  the  North 
Fork  and  South  Fork,  were  greatly  obstructed  by  snags,  drift,  etc. 
The  original  project  for  this  section  may  be  said  to  have  been  adopted 
by  the  river  and  harbor  act  of  August  2,  1882,  and  was  based  on  a 
report  of  an  examination  of  South  Fork,  dated  December  16,  1880. 
(Annual  Report  of  the  Chief  of  Engineers  for  1881,  pp.  1489  et  seci.) 
This  project  was  subsequently  modified  by  extension  to  include  tne 
North  Fork  and  mainstream  until  appropriations  aggregating $25,000 
were  made  and  expended.  The  operations  p:  oposed  were  open-channel 
work,  by  which  it  was  sought  to  maintain  a  satisfactory  channel  all 
the  year  round.  This  project  was  set  aside  in  view  of  the  fact  that  the 
result  aimed  at  could  not  be  accomplished  by  said  method. 

The  present  project,  adopted  Jufy  24,  1896,  based  on  the  provisions 
of  the  act  of  June  3,  1896,  may  be  said  to  have  been  modified  ])y 
approval  of  March  27,  1899,  based  on  act  of  March  3,  1899,  and  pro- 
viaes  for  the  removal  of  surface  obstructions  by  open-channel  work 
from  the  improved  channels  of  the  Forked  Deer  RiVer  and  its  navi- 
gable branches  (North  and  South  forks),  at  an  estimated  annual  cost 
of  $2,000.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1898, 
p.  1873.) 

Under  this  project  as  modified  $8,000  has  been  appropriated,  of 
which  $7,907  had  been  expended  to  the  close  of  the  fiscal  year  ending 
June  30,  1902,  of  which  $2,907  had  been  applied  to  maintenance. 
The  expenditures  have  been  productive  of  an  improved  channel,  so 
that  small  boats  drawing  not  more  than  2i  feet  can  now  navigate  with 
greater  ease  and  safety  about  eight  months  of  the  year. 

For  reasons  of  economy  and  simplification  work  on  these  streams 
has  been  consolidated  and  appropriations  for  both  made  as  one  item. 
(Annual  Report  of  the  Chief  of  Engineers  for  1901,  pp.  459-460.)  The 
balances  now  remaining  to  the  creait  of  Obion  River,  $119.70,  and  of 
Forked  Deer  River,  $93,  have  been  passed  to  the  credit  of  the  Obion 
and  Forked  Deer  rivers  as  consolidated. 

The  commerce  on  these  streams  consists  principally  of  timl>er  prod- 
ucts which  reach  a  market  by  way  of  the  Mississippi  River. 
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Comparaiive  statement  of  traffic  for  six  years  for  Obion  and  Forked  Deer  rivers. 


Fiscal  year—  Tons. 

1896 170,625 

1897 80,258 

1898 39,626 


Calendar  year —  Tons. 

1898 116,525 

1899 118,622 

1900 214,907 

1901 26,717 


July  1,  1901,  balance  unexpended $2, 455. 27 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902  . .      4, 500. 00 

6, 955. 27 
June  30,  1902,  amount  expended  during  fiscal  year 2, 242. 57 


July  1,  1902,  balance  unexpended 4, 712. 70 

July  1,  1902,  outstanding  liabilities 24. 50 


July  1,  1902,  balance  available 4,688.20 

(See  Appendixes  B  1.) 

2.  Cw)iberland  River^  Tennessee  and  Kentucky, — (a)  Below  Nctsh- 
ville  {191  miles), — The  Cumberland  River  rises  in  eastern  Kentucky, 
on  the  western  slope  of  the  Cumberland  Mountains;  flows  in  a  tortuous 
course  of  about  688  miles  through  eastern  Kentuckjr,  middle  Tennessee, 
and  western  Kentucky ,  and  discharges  into  the  Ohio  River  near  Smith- 
land,  Ky.  From  Point  Burnside,  Ky.,  the  head  of  steamboat  naviga- 
tion, to  Smithland,  K3\,  the  distance  is  518  miles  by  the  river,  203 
miles  being  in  the  Stete  of  Kentucky  and  315  miles  in  the  State  of 
Tennessee. 

From  1830  to  1840  the  legislatures  of  Tennessee  and  Kentucky  made 
several  appropriations  for  the  improvement  of  the  navigation  of  the 
Cumberland  River,  but  little  benefit  to  the  general  condition  of  the 
river  seems  to  have  been  accomplished.  The  Cumberland  Navigation 
Company  was  incorporated  by  the  State  of  Tennessee  in  1846,  for 
improving  the  "navigation  of  the  Cumberland  River  below  the  town 
of  mshville  by  means  of  a  system  of  locks  and  dams,"  but  nothing 
tangible  was  done  ix)  carry  out  the  proposed  improvement. 

In  its  original  condition,  this  section  of  the  river  was  considerably 
obstructed  by  rocky  ledges,  conglomerate,  gi-avel  and  sand  bars,  snags, 
and  other  surface  obstructions,  on  acxjount  of  which  navigation  was 
rendered  very  uncertain. 

From  July  17, 1832,  to  July  7,  1838,  Congress  made  five  appropria- 
tions for  improving  the  Cumberland  River,  Tennessee  and  I^entucky. 
aggre^ting  $155,000,  $20,000  of  which  was  to  be  expended  below 
iSashville  and  $135,000  on  the  river  generally,  but  the  records  show 
that  all  the  appropriations  for  the  above  period  were  expended  below 
Nashville. 

Between  1838  and  1871  no  appropriations  for  this  river  were  made. 
The  original  project  (open-channel  work),  which  provided  specifically 
for  operations  on  this  section,  was  adopted  by  the  river  and  harbor 
act  of  March  3,  1871,  based  on  project  submitted  January  20,  1871. 
(See  Annual  Report  of  the  Chief  of  Engineers  for  1871,  p.  468.  See 
also  frf.,  1872,  p.  462;  1884,  p.  1646;  1887,  p.  1759.)  The  work  pro- 
posed  was  as  follows:  To  excavate  the  bars  and  rock  ledges  to  get  an 
additional  depth  of  water,  to  contract  the  waterways  in  places  to  get 
the  requisite  depth,  to  remove  snags  and  bowlders  from  the  main  chan- 
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nel,  and  to  restrain  tributary  streams  in  well-determined  channels  at 
their  junction  with  the  river. 

To  increase  the  depth  of  water  at  the  shoals  at  the  junction  of  the  Cum- 
berland River  with  the  Ohio  River,  a  Board  of  Engineer  officers 
recommended  the  construction  of  a  dike  near  Smithland,  Ky.,  at  an 
estimated  cost  of  ^12H,()00.  (Annual  Report  of  the  Chief  of  Engineers 
for  1888,  pp.  1626-168:>.)  The  river  and  harbor  act  of  September  19, 
1890,  allotted  $30,000  from  the  appropriation  for  improving  Cumber- 
land River  below  Nashville,  to  be  expended  in  improving  the  mouth 
of  the  river,  as  recommended. 

Appropriations  aggregating  $305,000  were  made  and  expended  under 
the  above  project.  The  expenditures  under  the  old  i)roject  have 
resulted  in  lengthening  the  season  of  navigation  by  giving  an  increased 
depth  at  low  water  combined  with  greater  security  in  the  passage  of 
obstructions.  (Annual  Report  of  the  Chief  of  Engineers  for  1890,  p. 
1907.) 

The  present  project  for  improving  the  Cumberland  River  below 
Nashville  was  aaopted  Jul}'  13,  1892,  by  river  and  harbor  act  of  that 
date. 

The  existing  project  contemplates  the  extension  of  the  lock  and  dam 
system  of  the  uppei*  river  over  a  considerable  portion  of  the  river 
below  Nashville  by  the  construction  of  7  locks  and  dams,  commencing 
at  or  near  Harpeth  Shoal  (Lock  A)  and  ending  at  Big  Eddv  Shoal 
(Lock  G);  the  locks  to  be  52  feet  wide  and  280  feet  long,  with  lifts 
varying  from  8^  to  Hi  feet,  and  aggregating  some  70  feet.  The  proj-' 
ect  also  includes  the  improvement  of  the  Kentucky  Chute  at  the  mouth 
of  the  river  according  to  the  recommendation  of  the  Iteard  of  Engi- 
neer officers,  June  16,  1888  (Annual  Report  of  the  Chief  of  Engineers 
for  1888,  p.  1628),  the  necessary  channel  work  below  Lock  G,  and  the 
removal  of  surface  obstructions,  snags,  logs,  et<^.,  below  Nashville. 
The  total  estimated  cost  of  the  entire  improvement  is  $1,964,500 
(Annual  Report  of  the  Chief  of  Engineers  for  1890,  pp.  2151-2161.) 

Inasmuch  as  the  shoals  near  the  mouth  of  Harpeth  River  constitute 
the  most  formidable  obstruction  of  the  Cumberland  below  Nashville, 
it  is  proposed  to  press  the  work  on  Lock  A  and  its  accessories  to  com- 
pletion at  the  earliest  possible  date.  Appropriations  aggregating 
WSO,000  have  been  made  for  this  work  under  the  new  or  canalized 
river  project. 

The  expenditures  to  June  30,  1902,  under  this  project  amount  to 
$249,706.78,  of  which  $12,815  was  for  maintenance. 

The  condition  of  the  work  at  Lock  A  at  the  present  time  may  be 
briefly  stated  as  follows:  The  masonry  of  the  lock  and  the  abutment 
is  completed  except  the  concrete  in  the  head  bay  of  the  lock.  Most 
of  the  stone  filling  for  the  dam,  riprappin^,  and  paving  is  on  hand. 

No  work  was  done  during  the  jiast  fiscal  year.  It  is  expected  that 
operations  will  be  resumed  on  Lock  A  at  an  early  date,  and  that  the}' 
will  be  pushed  vigorously,  so  that  this  important  lock  and  accessories 
may  be  completea  and  put  in  use  some  time  in  1903. 

The  following  table  snows  as  far  as  could  be  ascertained  from  avail- 
able records  the  variations  of  level  of  wat^r  surface  on  the  Cumber- 
land River.  In  reference  to  Nashville,  Tenn.,  Burnside,  Ky.,  is  325.25 
miles  above;  Carthage,  115.8  miles  above,  and  Clarksville,  Tenn.,  66.7 
miles  below  Nashville. 
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TabU  showing  variations  of  level  of  water  surface^  fiscal  years  1898-190S, 


Nomber  of  days— 

2^  feet 
and 
leas. 

Over  2* 
feet 

192 
266 
181 
230 
228 

228 
290 
195 
237 
221 

264 
316 
221 
276 
276 

318 

Over  5 
feet. 

Over  10 
feet. 

Over  20 
feet. 

Over  80 
feet 

Over  40 
feet. 

High- 
est dux^ 
ing 
year. 

BnrnHidc,  Ky.: 

1WJ8 

178 
100 
186 
136 
137 

142 
75 
171 
128 
144 

101 
49 

145 
90 
89 

47 

106 
167 
95 
120 
117 

126 
186 
118 
171 
148 

180 
239 
166 
228 
198 

227 

36 
89 
27 
67 

6 
34 

3 
21 

8 

14 

I 

9 

6 

23 

0 

9 

19 

16 
62 
0 
14 
20 

49 

0 
6 
0 
4 

« 

0 
3 
0 
0 
8 

0 
2 
0 
0 
12 

24 

32.6 

1899 

56.5 

1900 

25.5 

1901 

62.0 

1902 

62 

29 

66.9 

Carthage,  Tenn.: 

1898 

60     2i 

84.1 

1899 

110 
67 

58 
4 

41.7 

1900 ." 

22.7 

1901 

69 

25 

88.8 

1902 

81  :    38 

W     34 
165     88 

60.4 

Nashville.  Tenn.: 

1898 

88.8 

1899 

40.8 

1900 

107 
114 
127 

16 
36 
61 

26.1 

1901 

87.8 

1902 

46.1 

ClarkHvllle,  Tenn.: 

1902a 

148 

97 

60.6 

a  There  wan  no  gauge  at  Clarksville  prior  to  December,  1900.  Ab  a  general  rule  when  stage  is  below 
2|  feet  navigation  is  closed.  From  2|  to  6  feet  navigation  is  uncertain.  Above  6  feet  stage  navigation 
is  good. 

The  Cumberland  River  below  Nashville  is  usually  navigable  for  all 
steamboats  plying  on  it  for  six  months  in  each  year;  for  boats  not 
drawing  over  3  feet,  from  six  to  eight  months,  and  for  boats  drawinc^ 
16  inches  or  less  for  the  whole  year.  Navigation  is  practically  closea 
for  several  months  each  year  during  low  water. 

As  far  as  ascertainable,  the  tonnage  for  the  calendar  year  1901  aggre- 
gated 255,557  tons,  having  an  estimated  value  of  $3,694«428:  passen- 
gers carried,  12,000. 

Comparative  sUxtement  of  traffic  for  sir  years. 


Fiscal  year —  Tons. 

1896 40,676 

1897 32,703 

1898 71,674 


Calendar  year —  Tons. 

1898 120,232 

1899 263,608 

1900 407,088 

1901 255,657 


July  1,  1901,  balance  unexpended $876. 17 

Amount  appropriateil  by  river  and  harbor  act  approved  June  13, 1902,  as 
amended  by  act  approved  June  28,  1902 :...  180,000.00 


Junii  30,  1902,  amount  expende<l  during  fiscal  year 


180, 875. 17 
420.00 


Julv  1,  UK)2,  balance  unexpended 180,455.17 

July  1,  lt)02,  outstanding  liabilities 228.05 

July  1,  1902,  l)alance  available 180,227.12 

(i)  Abave  Nashvilh  {357  miUs). — In  its  original  condition  this  sec- 
tion of  the  river  was  considcrablv  obstructea  by  rock  reefs,  ledges, 
snags,  etc.,  which  gre^itly  impeded  navigation. 

1  no  original  scheme  of  improvement  for  this  section,  as  modified 
and  extended,  contemplated  open-channel  work  from  Nashville,  Tenn., 
to  Cumberland  Ford  (Pineville,  Ky.),  497  miles,  at  an  estimated  cost 
of  $374,704.  and  was  based  on  projects  submitted  January  20,  1871, 
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and  February  8,  1872;  8ee  Annual  Reports  of  the  Chief  of  Engineers 
for  1871,  page  468  et  seq. ;  1872,  page  463  et  seq. ;  also  Id.^  1875,  page 
796;  1877,  page  594;  1879,  page  1267;  1881,  page  1859. 

The  fii*8t  aoproprntion  specifically  applicable  to  the  Cumberland 
River  above  Nashville  was  made  by  the  act  of  August  14,  1876. 

This  open-channel  scheme  of  improvement  or  old  project  resulted 
in  giving  increased  depths  at  several  of  the  principal  obstructions, 
thus  securing  a  longer  and  safer  period  of  navigation.  Under  this 
project  and  its  modihcations  appropriations  aggregating  $346,000  were 
made  and  expended. 

The  existing  project  for  the  canalization  of  the  Cumberland  River 
above  Nashville  is  based  on  reports  of  an  examination  and  survey  in 
1882  and  1883  (Annual  Report  of  the  Chief  of  Engineers  for  1884,  p. 
1662  et  seq.)  and  on  the  acts  of  September  19, 1890,  and  July  13, 1892; 
it  was  adopted  August  5,  1886,  by  river  and  harbor  act  of  that  date. 
The  project  was  modified  by  the  adoption  of  larger  locks  than  were 
first  recommended  and  the  estimate  revised  (Annual  Report  of  the 
Chief  of  Engineers  for  1891,  p.  2270). 

By  act  of  September  19,  1890,  Congress  provided  that  of  the  gen- 
eral appropriation  for  improving  Cuml>erland  River  above  Nashville, 
$50,000  might  be  expended  in  commencing  the  improvement  at  Smith 
Shoals,  and  by  acts  of  July  13, 1892,  and  August  18,  1894,  it  was  pro- 
vided that  $10,000  of  a  like  general  appropriation  might  be  used  "'in 
the  improvement  of  the  river  above  the  town  of  Burnside." 

This  scheme  of  improvement  proposes  the  construction  of  23  locks 
and  dams  below  Burnsidc  and  6  locks  and  dams  at  Smith  Shoals,  above 
Bumside;  and  it  intends  to  provide  a  complete  system  of  lockage  from 
Nashville,  Tenn.,  to  Roc»k  Castle  River,  so  as  to  afford  a  channel  depth 
of  6  feet,  the  locks  to  be  52  feet  wide  and  280  feet  long,  with  lifts 
varying  from  10  to  12  feet,  at  an  estimated  cost  of  $8,500,000  (see 
Annual  Report  of  the  Chief  of  Engineers  for  1896,  p.  1916).  Of  this 
amount  $1,895,000  has  been  appropriated. 

The  amount  expended  to  June  30,  1902,  under  the  present  project 
is  $1,624,760.34,  of  which  sum  $20,252.94  was  expended  on  the  Smith 
Shoals  section  in  making  the  necessary  examinations  and  surveys  of 
the  six  locks  and  abutments  of  dams  of  this  series,  and  in  obtaining 
abstracts  of  title  to  all  the  sites  and  for  contingencies,  and  $5,871.60 
was  expended  in  acquiring  sites  for  locks  ana  abutments  of  Dams 
Nos.  21  and  22,  and  for  contingencies.  But  no  work  of  construction 
was  done  either  at  Smith  Shoals  or  at  Locks  21  and  22. 

During  the  ptist  fiscal  year  active  operations  were  in  progress  at 
Lock  No.  1  unacr  conti-act,  and  at  Lock  5  by  hired  labor. 

At  Lock  No.  1  the  work  of  construction  of  lock  approaches  and 
abutment  protection  was  completed  December  27,  1901.  A  statement 
of  the  operations  under  this  contract  is  given  in  Appendix  B  B  2  of 
this  report.  It  is  expected  that  operations  will  be  undertaken  at  as 
early  a  date  as  practicable,  and  that  this  loi?k  and  accessories  will  be 
made  operative  some  time  in  1903. 

The  masonry  of  lock  walls  and  abutments  Nos.  1,  5,  6,  and  7  is  com- 
pleted; Lock  No.  2  will  require  no  dam  abutment,  and  the  dam  abut- 
ments of  Locks  3  and  4  are  still  to  be  provided. 
^  There  is  a  balance  of  $16,875.39  applicable  to  Locks  21  and  22.  The 
sites  of  the  six  locks  and  abutments  of  dams  of  the  Smith  Shoals  section 
have  been  approved  and  authority  granted  to  obtain  the  lands  by  vol- 
untary purchase  if  practicable,  otherwise  by  condemnation.     Abstracts 
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of  title  to  all  the  sites  have  been  procured,  the  records  being  brought 
up  to  April  18,  1898.  No  further  action  has  yet  been  taken  to  acquire 
any  of  the  sites.     There  is  a  balance  of  $9,747. 06  available  for  this  work. 

No  openitions  for  clearing  the  river  of  surface  obstructions  were 
carried  on  during  the  past  year,  owing  to  lack  of  funds.  The  annual 
expenditure  for  these  open-channel  oi)eration8  is  estimated  at  $5,000. 

The  Cumberland  Kiver  is  navigable  usually  from  Nashville  to  Point 
Burnside,  Ky.,  325  miles,  for  steamboats  drawing  not  more  than  3 
feet  from  four  to  six  months  of  each  year,  and  for  boats  of  greater 
draft  from  two  to  three  months.  The  fall  is  228  feet,  or  about  8 
inches  per  mile. 

From  Nashville  to  Caney  Fork  River  (Carthage,  116  miles),  the 
river  is  navigable  for  steamboats  of  2i  feet  draft  from  six  to  eight 
months,  and  For  those  of  greater  draft  four  or  five  months.  Steam- 
boats of  light  draft  can  ascend  to  Burkesville,  236  miles  above  Nash- 
ville, for  from  five  to  seven  months,  and  larger  boats  four  or  five 
months. 

The  commerce  of  the  Cumberland  River  above  Nashville  for  the  cal- 
endar year  1901,  as  nearly  as  could  be  ascertained,  aggregated  267,211 
tons,  having  an  estimated  value  of  $7,064,775.  Passengers  carried, 
18,773. 

Comparative  statement  of  traffic  for  nix  years. 


Fiscal  vear—  Tons. 

1896 48,393 

1897 82,675 

1898 89,776 


Calendar  year —  Tonn. 

1898 124,518 

1899 294,763 

1900 289,218 

1901 2(57,211 

July  1,  1901,  balance  unexi;)ende<l $106, 990. 46 

Dama^en  recovered  from  failing  contractor's  surety 450. 17 

Amount  appropriated  bv  river  and  harbor  a(*t  approved  June  13,  1902,  as 
amended  by  act  approved  June  28,  1902 200, 000. 00 

307, 440. 63 
June  30,  1902,  amount  expended  during  fiscal  year 36,  750. 80 


July  1,  1902,  balance  unexpended 270, 689. 83 

July  1,  1902,  outstanding  liabilities 9, 339. 39 

July  1,  1902,  balance  available 261,350.44 


July  1,  1902,  araomit  covered  by  uncompleted  contracts 8, 214.  72 

(See  Appendix  B  B  2.)  ' 

3.  Rim^oving  aunketi  ^fesseh  or  craft  ohstniHlng  or  ei^dangering  naviga- 
turn, — The  steamer  W,  K,  rhiUlps^  sunk  on  or  about  December  14, 1897, 
on  the  north  bank  in  the  north  chute  of  Dover  Island,  Cumberland  River, 
was  reported  as  dangerous  to  navigation  September  10,  1900;  report 
made  on  wreck  to  Chief  of  Engineers,  September  26,  1900;  removal 
authorized  October  6,  1900,  under  provisions  of  act  of  March  3,  1899. 

Under  date  of  September  26,  1900,  the  engineer  officer  in  charge 
reported  that  it  would  be  economical  to  the  Government  to  defer  work 
of  removal  until  the  United  States  snag  boat  could  do  so  in  the  regular 
season's  work,  clearing  away  obstructions  in  the  river  below  Nashville. 
A  snagginj^f  party  was  not  sent  out,  owing  to  the  failure  of  river  and 
harbor  legislation  in  1901.  However,  with  funds  now  available,  it  is 
expected  to  resume  channel  operations  in  the  near  future,  when  the 
wreck  will  be  removed. 

(See  Appendix  B  B  3.) 
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IMPROVEMKNT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 

This  district  was  in  the  charge  of  Maj.  John  G.  D.  Knight,  Corps 
of  Engineers.  Division  Engineer,  Col.  Amos  Stickney,  Corps  of 
Engineers,  to  July  24, 1901;  Lieut.  Col.  Thos.  H.  Handbury,  Con)sof 
Engineers,  from  July  24,  1901,  to  January  15,  1902,  and  Col.  G.  J. 
Lydecker,  Coi-ps  of  Engineers,  since  January  15,  1902. 

TENNESSEE   RIVER   SYSTEM. 

The  Tennessee  River  is  f551  miles  long,  and  with  its  principal  tribu- 
taries forms  a  system  of  internal  waterways  capable  of  being  navi- 
gated more  than  1,350  miles  by  steamboats.  In  addition  to  this  it  is 
still  farther  navigable  by  rafts  and  flatboats  for  a  distance  of  more 
than  1,0(K)  miles,  thus  making  a  system  of  navigable  waters  2,350 
miles  in  length. 

1,  Ti^nn^Mee  liiver, — The  improvement  has  been  carried  on  in  three 
sections,  under  sepai'ate  appropriations,  (a)  above  Cliattavooga^  T&nn, 
(188  jniieJi), — In  its  original  condition  this  part  of  the  river  was  ob- 
stiiicted  by  rock  reefs,  bowlders,  gravel  bars,  and  snags.  The  depth 
of  water  on  the  bars  varied  from  10  to  80  inches  at  low  water,  ana  in 
some  places  the  current  was  as  great  as  6  miles  an  hour. 

The  present  project  is  to  obtain,  by  training  walls,  wing  dams,  and 
dredging,  a  low-watt»r  channel  8  feet  deep  from  Chattanooga  to  the 
moutn  of  the  French  Inroad  River.  The  estimated  cost  is  ^050,000. 
Up  to  June  30, 1895,  the  sum  of  $293,255.83  had  been  expended  under 
a  previous  project.  The  total  amount  expended  under  the  present 
project  up  to  June  30,  1902,  was  $97,714.15. 

As  a  result  the  river  may  be  used  bv  boats  di-awing  2  feet,  except 
during  periods  of  ver\'  low  water,  whicli  usually  oci^ur  in  summer  and 
autumn. 

The  total  value  of  freight  carried  on  this  portion  of  the  river  dur- 
ing the  calendar  year  ending  December  31,  1901,  was  $2,004,931. 

There  were  not  sufficient  funds  on  hand  at,  the  beginning  of  the 
past  year  to  do  anv  work. 

The  appropriation  by  act  of  June  13,  1902,  will  be  applied  to 
removing  bars  or  improving  shoals  in  the  order  of  their  interference 
with  steamboat  navigation. 

July  1,  1901,  balance  unex|)en(ie<l $51. 13 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902  . ,    50, 000. 00 

50, 051. 13 
June  30,  1902,  amount  expended  durinjr  fiscal  year 21. 11 

July  1,  1902,  balan<'e  unexi)ended 50, 030. 02 

July  1,  1902,  outstanding  liabilities m02 

July  1,  1902,  balance  available 50, 000. 00 

(5)  CJuittanooga^  Tenn.^  to  RiverUm^  Ala,  {237.3  intles). — In  its  origi- 
nal condition  the  channel  from  Chattanooga  to  Browns  Ferry  was 
obstructed  by  bars,  bowlders,  reefs,  and  rocky  projections.  Naviga- 
tion was  possible  during  six  to  nine  months  annually.  Between  Browns 
Ferry  and  Florence  were  the  Big  and  Little  Muscle  shoals,  which 
coula  be  crossed  at  unusually  high  water  only.  Between  Florence 
and  Riverton  the  Colbert  and  Bee  Tree  shoals  prevented  navigation  for 
six  months  of  the  year. 
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The  present  project  proposes  to  remove  obstructions  by  blasting 
and  dredging  at  Koss  Towbead,  Bridgeport,  Guntersville,  and  else- 
where, to  build  a  canal  14.5  miles  long,  70  to  120  feet  wide,  and  6 
feet  deep,  past  Big  Muscle  Shoals,  a  canal  li  miles  long  at  Elk  River 
Shoals,  a  canal  3  miles  long  at  Little  Muscle  Shoals  on  an  open- 
river  improvement^  a  canal  8  miles  lon^  past  Colbert  and  Bee  Tree 
shoals,  and  such  improvement  inuuediately  below  Chattanooga  as 
may  hereafter  be  determined  on. 

The  total  amount  exjiended  to  June  30, 1902,  was  $4,637,981.56. 

This  expenditure  had  resulted  in  the  completion  of  the  Big  Muscle 
Shoals  ana  Elk  River  Shoals  canals  and  their  approaches,  at  a  cost 
of  $3,181,726.50,  and  in  the  improvement  of  Little  Muscle  Shoals 
by  excavation  and  the  construction  of  wing  dams,  whereby  its  navi- 
gation was  greatly  improved;  but  the  results  show  that  the  requisite 
depth  can  not  be  obtained  in  this  manner. 

In  like  manner  the  Bee  Tree  and  Colbert  shoals  were  temporarily 
improved,  at  a  cost  of  $62,243.41.  This  was  before  the  adoption  of 
the  present  project  for  the  lateral  canal,  on  which  $729,928.45  addi- 
tional has  been  expended. 

The  masonry  of  tne  lift  lock  at  Colbert  Shoals  has  been  completed, 
and  the  right  of  way  for  the  canal  has  been  purchased  and  paid  for. 

It  is  proposed  to  applv  the  available  balance  to  the  construction 
of  the  upstream  lock  ana  part  of  the  canal  trunk,  the  work  to  be 
done  under  the  continuous-contract  system.  The  act  of  June  13, 
1902,  appropriated  $200,000  for  the  work,  and  contained  a  provision 
that  contracts  might  be  entered  into  for  $400,000  additional,  all  to 
be  applied  to  continuing  improvement  at  Colbert  and  Bee  Tree 
shoam.  No  appropriation  was  made  for  work  of  improving  the 
river  between  these  shoals  and  Chattanooga. 

No  work  of  construction  was  done  on  Colbert  Shoals  Canal  during 
the  year,  owing  to  exhaustion  of  funds. 

At  several  localities  the  channel  depth  at  low  water  is  less  than  8 
feet,  and  at  four  localities  it  ranges  from  1  to  1.8  feet. 

The  appropriation  of  March  3,  1899,  provided  funds  for  the  survev 
of  that  portion  of  the  river  which  had  not  heretofore  been  mapped. 
This  portion  lies  between  Shellmound,  a  short  distance  above  Briage- 

B)rt,  Ala.,  and  the  head  of  Browns  Island,  a  short  distance  below 
ecatur.  The  total  length  of  this  part  of  the  river  is  136  miles.  This 
survey  was  completed  March  25,  1901,  and  the  report  thereof  pub- 
lished in  House  Doc.  No.  50,  Fifty-seventh  Congress,  first  session. 

July  1,  1901,  balance  unexpended $19,075.28 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. .      200, 000. 00 

219, 075. 28 
June  30,  1902,  amount  expended  during  fiscal  year 7,530.81 

July  1,  1902,  balance  unexpended 211,544.47 

July  1,  1902,  outstanding  liabilities 6,906.37 

July  1,  1902,  balance  available 2M,638.10 

Amount  (estimated)  required  for  completion  of  existing  project 4, 927,  d39. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 350,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 
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{c)  Belmc  Rhei'tAm^  Ala,  {2^6  miles). — This  part  of  the  river  is  below 
most  of  the  large  tributaries.  It  has  therefore  more  water  than  the 
upper  river,  and  as  the  width  is  not  too  great  and  the  slope  uniform 
ana  moderate,  it  is  accessible  to  larger  boats.  The  ruling  depths  are 
3i  feet  over  the  lower  196  miles,  2  leet  above  this. 

The  existing  project  is  to  obtain,  by  dredging,  a  channel  not  less 
than  6  feet  deep  ana  150  feet  wide,  ancl  to  protect  Livinjrstou  Point 
and  Tennessee  Island  from  erosion  with  a  view  to  preserving  the  port 
of  Paducah,  Ky. 

The  total  amount  expended  to  June  30,  1902,  was  $276,000.  The 
work  at  Livangston  Point  and  Tennessee  Island  is  completed  and  the 
worst  obstructions  have  been  removed  from  the  channel. 

July  1,  1901,  balance  unexpnded $17,748.02 

Amount  appropriated  by  nver  and  harlwr  act  approved  June  13,  1902. . .     19, 000. 00 

36, 748. 02 
June  30,  1902,  amount  expende*!  during  fiscal  year 17,  748. 02 

July  1,  1902,  balance  unexpended 19, 000. 00 

(See  Appendix  C  C  1.) 

£.  Operathig  and  care  of  Muscle  S/toah  Canal^  Tennessee  River, — 
Fifteen  stre^ims  empty  into  the  canal,  none  of  them  very  large.  Bars 
are  constantly  forming  opposite  their  mouths,  and  also  at  the  entrances 
to  the  canal.  A  Bucy  rus  dredge  is  kept  on  the  canal  in  order  to  remove 
these  bars  as  fast  as  they  form. 

The  canal  was  maintained  in  a  state  of  eflBciency  and  readiness  for  use 
until  the  night  of  March  28,  1902,  when  a  rainfall  of  unexampled 
severity  for  this  region  partially  wrecked  the  aqueduct  over  Shoal 
Creek,  broke  througn  the  bank  of  the  canal,  and  caused  a  suspension 
of  navigation  until  June  4,  11)02. 

The  numl>er  of  commercial  steamboats  and  barges  that  used  it  during 
the  calendar  year  ending  December,  31,  1901,  was  528,  and  the  freight 
earned  was  11,625  tons,  worth  $592,634.  The  number  of  lockages 
was  3,221. 

The  canal  is  16  miles  in  length  and  has  11  locks.  A  railroad  nearly 
15  miles  in  length  is  operated  in  connection  with  the  maintenance)  of 
the  canal. 

The  amount  expended  on  operating  and  care  during  the  fiscal  year 
ending  June  30,  1902,  was  $76,201.22.  Of  this  amount  $13,988.21 
was  expended  from  a  special  allotment  of  $30,000  made  for  repairing 
the  damage  done  by  the  storm  of  March  28, 1902.  These  repairs  were 
still  in  progress  at  the  end  of  the  fiscal  year. 

(See  Appendix  C  C  2.) 

S.  French  Broad  and  Little  Pi<ie(m  Ti^^ers,^  Teimessee, — {a)  French 
Broad  Biver,  —This  river  is  one  of  the  largest  tributaries  of  the  Ten- 
nessee. It  rises  in  North  Carolina,  flows  generally  in  a  westerly 
direction,  and  finally  unites  with  the  Holston  River  in  the  State  of 
Tennessee,  to  form  the  Tennessee  River. 

In  its  original  condition  the  river  was  obstructed  by  rock  reefs,  sand 
and  gravel  bars,  and  by  bowlders,  snags,  and  overhan^ng  trees,  and 
numerous  islands  in  the  river  divided  the  water  and  diminished  the  depth 
in  the  navigable  channels. 

The  project  for  its  improvement  is  based  upon  a  reconnaisance  made 
about  thirty  years  ago.  It  has  for  its  object  the  removal  of  surface 
obstructions,  the  excavation  of  channels  through  reefs  and  bars,  and 
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the  concentration  and  regulation  of  its  flow  by  means  of  wing  dams 
and  training  walls,  so  as  to  secure  a  channel  depth  of  2i  feet  at  ordi- 
nary low  water  as  far  up  as  the  town  of  LeadVale,  a  short  distance 
below  the  mouth  of  the  Nolichucky. 

The  amount  expended  to  June  30,  1902,  was  $78,597.31.  This 
expenditure  resulted  in  the  improvement  of  navigation  below  Dand- 
ridge,  50  miles  from  the  mouth,  by  deepening  and  clearing  the  channel, 
removing  natural  and  artificial  obstructions,  constructing  wing  dams, 
sills,  and  training  wtills,  and  revetting  the  bank  where  necessary. 

The  totiU  value  of  freight  carried  on  the  French  Broad  Kiver  during 
the  calendar  vear  1901  was  renorted  to  be  $922,032. 

(b)  LHUe  Pigeon  River, — ^This  river  is  fonned  by  the  junction  of  its 
east  fork  and  south  fork  at  Sevierville,  Tenn.,  and  flows  in  a  north- 
westerly direction  for  about  5  miles,  where  it  empties  into  the  French 
Broad  about  32  miles  above  Knoxville. 

In  its  original  condition  it  was  obstructed  by  rock  and  gravel  shoals 
and  by  rapids. 

The  project  provides  for  the  removal  of  the  bar  near  the  mouth  of 
the  river  and  the  removal  of  the  shoal  below  Catlettsburg  jso  as  to 
pemiit  light-draft  steamers  to  reach  that  place. 

A  channel  30  inches  deep  at  low  water  has  been  dredged  through  the 
bar  at  the  mouth  of  the  Little  Pigeon;  the  head  of  McCroskeys  Island 
has  been  riprapped,  and  the  dam  across  the  island  chute  repaired. 

It  is  impracticable  to  separate  the  freight  carried  on  the  Little 
Pigeon  River  from  that  carried  on  the  French  Broad,  as  the  same 
boats  are  engaged  in  the  trade,  and  the  Little  Pigeon  practically 
amounts  to  an  additional  landing  on  the  French  Broad. 

Owing  to  the  great  slope  of  the  Little  Pigeon  River,  it  is  subject  to 
sudden  and  violent  freshets,  and  these  bring  down  coarse  gravel  and 
bowlders,  which  tend  to  re-form  the  two  bars  which  now  obstruct  the 
navigable  portion  of  it.  Redredging  of  these  bars  will  be  necessary 
from  time  to  time,  and  the  improvement  can  never  be  considered  as 
completed. 

The  river  and  harbor  act  of  July  13,  1892,  provided  that  of  the 
$15,000  appropriated  for  improving  French  Broad  River,  Tennessee, 
$1,000  '^  may  be  used  in  removing  bar  or  shoal  in  Little  Pigeon  River." 

This  is  the  only  separate  appropriation  ever  made  for  this  river. 

The  navigable  portion  of  it  is  so  short — about  2  miles — as  in  reality 
to  amount  only  to  an  additional  landing  for  French  Broad  River  boats. 

July  1,  1901,  Imlance  unexpended $2, 467. 31 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     15, 000. 00 

17, 467. 31 
June  I^,  1902,  amount  expended  during  fiscal  year 1, 064.  70 

July  1,  1902,  balance  unexi)ended 16,402.61 

July  1,  1902,  outstanding  liabilities 356.27 

July  1,  1902,  balance  available 16, 047. 34 

(See  Appendix  C  C  3.) 

Jf,.  Clinch^  IRwassee^  and  Holston  rivers^  Tennessee. — {a)  Clinch 
Biver. — This  river  rises  in  the  Cumberland  Mountains  in  Virginia,  and 
after  following  a  southwesterly  course  empties  into  the  Tennessee 
River  at  Kingston,  104  miles  above  Chattanooga.  About  230  miles  of 
the  river  lies  in  the  State  of  Tennessee. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs, 
sand  and  gmvel  bars,  bowlders,  snags,  and  overhanging  trees. 
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The  present  project  provides  for  channel  excavations,  removing  sur- 
face obstructions,  and  the  construction  of  wing  dams  and  training 
walls,  so  as  to  secure  a  navigable  channel  2  feet  in  depth  at  ordinary 
low  water  from  the  mouth  of  the  river  to  Clinton,  about  70  miles,  and 
of  li  feet  in  depth  from  Clinton  to  Havnes  (or  Walkers)  Ferr3^  about 
76  miles.  From  Haynes  Ferry  to  Osborne  Ford,  in  Virginia,  a  dis- 
tance of  120  miles,  it  is  proposed  simply  to  remove  the  loose  rock  and 
bowlders,  reduce  the  rock  ledges,  remove  snags,  overhanging  trees, 
and  similar  obstructions,  so  as  to  assist  raft  and  flatboat  navigation  at 
the  stages  at  which  the  river  is  ordinarily  used. 

The  amount  expended  to  June  30,  1902,  was  $47,877.18,  which  had 
resulted  in  reducmg  many  of  the  reefs,  removing  obstructions  from 
the  channel,  building  several  wing  dams  and  training  walls,  whereby 
the  channel  was  so  far  improved  as  to  enable  the  river  to  bo  used  at 
stages  2  to  3  feet  lower  than  before  the  improvement  was  begun. 

The  funds  on  hand  will  be  applied  to  clearing  the  channel  of 
obstructions. 

(b)  Iliwassee  River  to  th^.  mmdh  of  the  Ocoe^, — This  stream  rises  in 
the  Blue  Ridge  in  North  Carolina  and  Georgia.  It  flows  in  a  west- 
northwesterly  direction,  and  enters  the  Tennesse  River  about  35  miles 
above  Chattanooga  and  48  miles  below  Knoxville.  On  examination 
made  in  1874  the  channel  was  found  to  be  obstructed  by  rock  reefs, 
gravel  bars,  snags,  and  overhanging  trees. 

In  1899  a  survey  was  made  and  a  report  submitted  by  Major  King- 
man (see  annual  report  for  1900,  p.  3010).  In  this  he  presents  the 
present  project,  which  contemplates  the  development  of  a  channel'  of 
not  less  than  116  feet  wide,  30  inches  mean  depth,  and  3  feet  maximum 
depth  between  the  mouth  of  the  river  and  the  mouth  of  the  Ocoee 
River,  at  an  estimated  cost  of  $71,125. 

No  appropriations  were  made  between  1890  and  1902;  the  total 
amount  of  appropriations  from  the  first  one  made  in  1876  to  June  30, 
1901,  was  $36,500.     This  was  all  expended  in  carrying  out  the  project. 

{c)  IloUton  River^  Vlrginm  and  Tennessee, — Major  Kingman  sub- 
mitted report  of  survey  of  this  river  November  30,  1900.  Estimates 
were  submitted  for  improvement  by  the  usual  methods  of  regulation 
works  and  by  locks  and  dams,  but,  in  his  opinion,  the  locality  is  not 
worthy  of  such  expensive  improvements  at  this  time.  He  submitted 
an  estimate  of  $5,000  for  improvement  by  removal  of  channel  obstruc- 
tions and  the  cutting  of  overhanging  trees.  The  views  of  the  local 
officer  were  fully  concurred  in  by  the  division  engineer  and  by  the 
Chief  of  Engineers.  The  report  was  transmitted  to  Confess  and 
printed  in  House  Doc.  No.  218,  Fifty-sixth  Congress,  second  session, 
and  at  page  2518,  Annual  Report  of  "the  Chief  of  Engineers  for  1901. 

By  nver  and  harbor  act  of  June  13,  1902,  $5,000  was  appropriated 
for  the  improvement  of  the  Holston  River  and  will  be  applied  to  the 
removal  of  channel  obstructions  and  overhanging  trees. 

July  1,  1901,  balance  unexpended $3, 289.  'XJ 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .     18, 000. 00 

21 ,  289. 37 
June  30,  1902,  amoimt  expended  during  iiscal  year 1 ,  160. 55 

July  1,  1902,  balance  unexpended 20, 122. 82 

July  1,  1902,  outstanding  liabilities 481 .  42 

July  1 ,  1902,  balance  available 19, 641. 40 

(See  Appendixes  C  C  4-^.) 
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SURVEY  MADE  IN  (X)MPLIANCE  WITH  RIVER  AND  HARBOR  ACT  APPROVED 

MARCH   3,  1899. 

Maj.  Dan  C.  Kingman,  Corps  of  Engineers,  submitted  through  the 
division  engineer  report  dated  March  25,  1901,  on  survey  of  the  Ten- 
nessee River  from  Scott  Point  to  Lock  yl.  Muscle  Shoals  Canal^  embrac- 
ing the  reacli  between  Brndgepr/rt  and  Decatur^  Ala.     He  presents  a 


IMPROVEMENT  OF  OHIO  RIVER  BY  OPEN-CHANNEL  WORK  AND  CON- 
STRUCTION OF  LOCK  AND  DAM  NO.  37;  OPERATING  SNAG  BOAT  ON 
OHIO  RIVER. 

This  district  was  in  the  charge  of  Maj.  W.  H.  Bixby,  Corps  of  En- 

fineers,  to  January  15,  1902,  and  of  Col.  G.  J.  Lydecker,  Corps  of 
Ingineers,  since  that  date.  Division  Engineer,  Col.  Amos  SticKney, 
Corps  of  Engineers,  to  July  24,  1901,  and  Lieut.  Col.  Thos.  H.  Hand- 
bury,  Corps  of  Engineers,  from  July  24,  1901,  to  January  15,1902. 

i.  Ohio  River. — This  improvement  was  commenced  as  far  back  as 
1825,  and  it  has  been  carried  on  ever  since;  its  general  purpose,  from 
first  to  last,  has  been  to  increase  the  depth  of  the  low-water  channel, 
and  to  improve  it  in  other  respects  for  safe  and  convenient  navigation. 

The  principal  operations  of  the  past  fiscal  year  included  dredging  to 
the  extent  of  112,500  cubic  yards  m  the  vicinities  of  Evansville,  Ind., 
Golconda  and  Mound  City,  111.,  and  at  Tradew^ater  and  Weston  bars; 
rock  excavation  on  bar  at  mouth  of  Licking  River  to  the  extent  of 
10,184  cubic  vards;  construction  of  a  new  dike  1,400  feet  long  near 
mouth  of  Tradewater  River;  extensive  repairs  approximating  a  recon- 
struction of  the  dam  at  Blennerhassett  Island  and  minor  repairs  of 
other  dams,  and  the  completion  of  the  general  survey  of  the  river 
down  to  the  mouth  of  the  Big  Miami  as  heretofore  recmired  by  Con- 
gres.?,  special  report  on  which  is  printed  as  House  Doc.  No.  336,  Fifty- 
seventh  Congress,  first  session  (see  Appendix  D  D  4,  herewith). 

Before  improvement,  low-water  navigation  over  many  of  the  bars 
and  shoals  was  practicallv  impossible  for  commercial  purix)ses.  As  a 
result  of  improvements  thus  far  made,  fairly  convenient  cJbannels  with 
a  least  depth  of  3  feet  at  ordinary  low  water  have  been  provided 
through  most  of  the  bars  and  shoal  stretches,  but  ciuite  a  number 
remain  over  which  the  boats  can  pass  with  a  draft  of  only  2  feet,  or 
even  less  in  some  places. 

The  commerce  of  the  river  is  well  known  to  be  an  extensive  one, 
and  of  the  greatest  national  importance.  It  varies  in  amount  at  diflFer- 
ent  points  and  over  diifferent  sections,  as  indicatt^d  by  the  following 
ofiic;ial  record  for  the  past  year:  In  Pittsburg  Harbor,  at  the  head  <3 
the  river,  a  freight  tonnage  of  10,916,489  tons,  of  which  8,030,413  was 
coal;  at  Davis  Island  lock  and  dam,  4.5  miles  below  Pittsburg, 
3,450,665  tons,  of  which  3,307,738  was  coal;  at  Ijouisville,  Ky.,  via 
LouisviUe  and  Portland  Canal,  and  over  the  Falls,  1,472,545  tons. 
Besides  the  above,  173  packet  steamers  in  regular  service  on  the  river 
report  general  merchandise  freight  carried  to  the  amount  of  10,064,978 
tons,  and  passengers  numbering  4,304,730.  Tliere  is  also  a  consider- 
able amount  of  coal  contributed  and  handled  on  the  lower  river — ^that 
is  to  say,  below  the  Falls  at  Louisville — of  which  no  statistics  are 
available  in  this  Department. 
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Commerce  can  not  derive  the  full  benefit  of  improvements  hereto- 
fore made  because  there  are  still  many  places  at  which  the  low- water 
depth  is  very  much  less  than  where  such  improvements  exist,  and  the 
available  draft  for  the  whole  river  is  thereby  correspondingly  limited. 
Continuous  work,  and  operations  at  many  places  simultaneously,  are 
necessary  to  effect  a  raoical  change  and  improvement  in  these  condi- 
tions, and  an  annual  expenditure  of  not  less  than  ^00,(XK)  will  be 
required  for  several  years  to  come  to  provide  such  a  low-water  channel 
as  is  needed  for  the  river's  commerce.  In  order  that  satisfactory 
progress  may  be  made,  it  is  necessary  temporarily  to  extend  the  scope 
of  each  season's  work,  and  in  order  to  do  this  well  and  economically  a 
larger  and  better  working  plant  should  be  available. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1902,  not  including  outstanding  liabilities,  was  $6,254,258.11),  of 
which  the  sum  of  $10,259.99  was  applied  during  the  past  year  to 
maintenance. 

Icepiera. — The  river  and  harbor  act  of  June  13, 1902,  contains  items 
as  follows: 

The  unexpended  balances  of  funds  appropriated  by  the  river  and  harbor  Acts  of 
eighteen'bundred  and  eighty-six,  eighteen  hundred  and  ninety,  and  eighteen  hun- 
dred and  ninety-four,  for  the  construction  of  ice  piers  in  the  Ohio  River  at  Ripley, 
Portsmouth,  Pomeroy  Center,  Kerrs  Run  (upper  Pomeroy),  Hartford  City,  Ironton, 
Ashland,  Middleport,  and  Gallipolis,  may,  in  the  discretion  of  the  Secretary  of  War, 
be  expended  in  rebuilding  in  a  permanent  and  substantial  manner  the  ice  piers  con- 
structed at  Middleport  and  Gralhpolis. 

The  unexpendea  balance  of  funds  appropriated  by  the  river  and  harbor  Act  of  June 
third,  eighteen  hundred  and  ninetv-six,  for  the  construction  of  ice  piers  in  the  Ohio 
River  at  Middleport,  Syracuse,  ana  at  or  near  the  mouth  of  Big  Hocking  River,  may, 
in  the  discretion  of  the  Secretary  of  War,  be  expended  in  constructing  in  a  pcnna- 
nent  and  substantial  manner  one'ice  pier  at  or  near  the  mouth  of  the  Big  Hocking 
River,  such  construction  to  include  removal,  as  far  as  practicable,  of  the  rock  reef  in 
the  harbor  to  be  formed  by  such  pier. 

Projects  for  expenditure  of  these  balances  were  approved  by  the 
Secretary  of  War  July  21  and  29,  1902,  respectively. 

July  1,  1901,  balance  unexpended $287,220.85 

Amount  refunded  July  29,  1901 3. 34 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 
(deducting  $41,000  for  Falls  at  Louisville,  Ky. ) 359, 000. 00 

590, 224. 19 
June  30, 1902,  amount  expended  during  fiscal  year,  $98,462.44  less,  22.10      . 
refunded  December  27, 1901 98,440.34 

July  1,  1902,  balance  unexpended 497,783.85 

July  1,  1902,  outstanding  liabilities 782.71 

July  1,  1902,  balance  available 497,001.14 

July  1,  1902,  amount  covered  by  uncompleted  contracts 38, 580. 00 

(See  Appendix  DDL) 

2.  Lock  and  Dam  No.  87^  Ohio  River. — ^This  work  was  provided 
for  a  few  days  before  the  close  of  the  fiscal  year  in  the  river  and  har- 
bor act  of  June  13, 1902,  but  no  work  was  done.  The  general  project 
is  published  in  House  Doc.  No.  336,  Fiftv-seventh  Congress,  first 
session  (see  Appendix  D  D  4,  herewith);  the  total  estimated  cost  is 
$1,050,000. 

The  money  now  available  will  be  expended  during  the  next  fiscal 

5 rear  for  preliminary  work  required  for  a  final  selection  of  site  for  the 
ock  and  dam,  for  purchase  of  lands,  for  detailed  plans  and  specifica- 
tions, and  perhaps  the  work  of  actual  construction  may  be  commenced. 
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Amount  appropriated  by  river  and  harbor  act  approveil  June  13,  1902  .  .$100, 000. 00 
July  1,  1902,  balance  unexpended 100,000.00 


Amount  (estimate<] )  required  for  completion  of  exigtinp  project 950, 000. 00 

Amount  that  can  be  profitably  expended  in  liscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 500, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  D  D  2.) 

S,  Operating  »nag  hoat  on  th^^  Ohio  River, — The  condition  of  the 
channel  way  of  the  Ohio,  the  necessity  for  continuous  snag-boat  work, 
and  the  benefits  accruing  therefrom  to  river  commerce  are  plainly 
shown  by  the  yearly  reports  of  obstructions  removed,  which  obstruc- 
tions, if  permitted  to  remain,  would  make  navigation  highly  dangerous 
at  ordinary  stages  and  hazardous  at  any  timfe. 

The  project  lor  removing  obstructions  by  a  properly  equipped  snag 
boat  was  put  in  operation  in  1876,  the  boat  having  been  completed  at  a 
cost  of  $125,125.24,  and  the  expense  of  operating  having  been  borne  by 
appropriations  for  improving  the  Ohio  River  until  1890.  The  river 
and  harbor  act  of  September  19,  1890,  provided  $25,000  yearly  for  this 
purpose,  and  the  act  of  June  3, 1896,  increased  the  vearlv  appropriation 
to  $50,000. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1902,  was  $356,498.47. 

As  far  as  pi*acticable  removal  of  obstructions  is  carried  on  when- 
ever permitted  by  the  stage  of  water  and  the  absence  of  dangerous  ic€. 
The  work  of  the  snag  boat,  in  connection  with  the  occasional  hire  of 
other  boats  and  the  sending  out  of  small  parties  when  the  snag  boat  is 
not  available,  maintains  a  channel  as  neaiMv  unobstructed  as  possible, 
a  large  and  important  part  of  the  work  being  the  removal  of  wrecked 
coal  barges  as  soon  as  practicable  after  the  limit  permitted  by  law. 

During  the  past  fiscal  year  the  work  was  carried  on  in  the  usual 
manner,  and  resulted  in  removing  the  following  obstructions:  Nine 
hundred  and  fifty-five  snags,  31,848  cubic  feet  rock,  and  48  wrecks, 
which  included  t&e  steamboats  Princess^  City  of  Golconda^  and  Rdief. 

(See  Appendix  D  D  3.) 

SURVEY  MADE   IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT  APPROVED 

MARCH  3,  1899. 

Major  Bixby  submitted  through  the  Division  Engineer  final  report, 
dated  January  14, 1902,  on  survev  of  Oldv  River  from  Marietta^  Ohio^ 
to  the  mouth  of  the  Big  Miami  liieer. 

Preliminary  report  on  this  subject,  dated  April  17, 1900,  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  3202.     The 

i general  plan  therein  presented  contemplates  the  construction  of  21 
ocks  and  movable  dams  at  an  estimated  cost  of  $19,950,000. 

Major  Bixby  now  presents  a  definite  plan  for  construction  within  the 
limits  covered  by  the  survey  of  20  locks  and  moval)le  dams,  numbered 
19  to  38  inclusive,  at  an  estimated  cost  ranging  from  $950,000  to 
$1,100,000  each,  or  a  total  of  $19,950,000,  the  object  of  the  proposed 
improvement  being  to  provide  a  navigable  depth  of  6  feet  at  low  water. 
This  estimat<5  includes  the  sum  of  $1,050,000  for  a  djim  in  the  vicinity 
of  Ciillums  Kipple,  below  Cincinnati.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  336,  Fifty-seventh  Congress, 
first  session.     (See  also  Appendix  D  D  4.) 
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IMPROVEMENT  OF  HAKIK)K  AT  PlTTSBURCi,  PA.,  OF  ALLEGHENY 
RIVER,  PENNSYLVANIA,  OF  MONON(^AIJELA  RIVER,  WEST  VIRGINIA 
AND  PENNSYLVANIA,  AND  OPERATING  AND  CARE  OF  DAVIS  ISLAND 
DAM,  OHIO  RIVER. 


E 

of 

Corps  of  Engineers,  to  Julv  24,  IIHJI;  Lieut.  Col.  Thos.  H.  Handbury, 
Corps  of  Enijineers,  from  July  24,  ItH)l,  to  January  15.  1902,  and  Col. 
(t.  J.  LjdecKer,  Corps  of  P^ngineers,  since  that  date. 

1,  ^Lmomjahi'la  Ru^*'i\  Wei<t  VInjhu'a. — Navigation  of  Monongahela 
River,  West  Virginia,  was,  in  its  original  eonoition,  impeded  at  high 
water  ])y  swift  currents,  the  fall  per  miU*  being  alx)ut  2  feet.  At  low 
stages  it  was  obstructed  by  shoals  and  by  nmuerous  gravel  and  rock 
bai*s.  Steamboat  navigation  was  practicable  at  high  sbiges  as  far 
upstream  as  Morgantown;  occasionally  a  boat  could  go  as  far  upstream 
a«  Fairmont,  and  downstream  navigation  of  flats  and  small  rafts  was 
practicable  at  medium  and  high  stages. 

The  original  project  of  the  a}K)ve  poi-tion  of  the  Monongah(^la  River 
is  dated  February  5,  LSTri,  and  contemplated  the  construction  of  Locks 
and  Dams  Mos.  8  and  t».  This  project  was  completed  on  November  8, 
1885),  with  the  result  that  boats  drawing  5.2  feet  of  water  could  navi- 
gate the  river  in  low  water  as  far  upstream  as  Morgantown,  W.  Va., 
the  river  liaving  previously  been  slackwati^red  from  its  mouth  to  Lock 
No.  8  by  the  Monongahela  Navigation  Company.  The  amount  expended 
under  this  project  was  S43(),9(M). 

The  existing  project  is  dated  F(»bruary  3, 1897,  and  approved  March 
13, 1897,  and  provides  for  the  construction  of  six  locks  and  dams,  Nos. 
10  to  15,  inclusive,  between  Morgantown  and  Fairmont,  W.  Va.,  at  an 
estimated  cost  of  ?1,2()0,(KH)  for  tTi<»  six.  Th(^  amount  expended  under 
this  project  at  the  close  of  fiscal  year  ending  flune  30,  1902,  was 
JS72, 109.83.     None  of  this  was  applied  to  maintenance. 

Condition  of  work  at  end  of  fiscal  year  ending  June*,  80,  1902: 

No,  10, — The  lock  proper  is  completed  except  hanging  of  the  gates 
and  installation  of  tlic  openiting  machinery.  The  lock  houses  are 
about  one-half  completed.  Paving  and  grading  of  grounds  and  slopes 
about  nine-tenths  compleUnl.  The  dam  is  comph^ted  with  the  excep- 
tion of  a  section  alx)ut  133  feet  long  near  midstream. 

No.  11, — Foundation  feu*  (he  lock  prop(»r  and  six-twentieths  of  the 
masonry  above  foundation  of  lock  proper  are  complet<*d.  No  work 
done  on  dam. 

No,  12, — Foundation  for  th<^  lock,  all  of  the  lock  above  the  founda- 
tion except  two  monoliths  in  river  wall,  drain  and  lilling  back  of  the 
land  wall,  a  cotferdam  inclosing  a  1  unit  half  of  the  dam,  and  the  lower 
guide  wall  arc  completed.  Paving  of  the  lock  grounds  has  })een  com- 
menced. 

No,  13, — Foundation  for  the  lock  proper  except  that  for  the  interior 
miter  sill,  nine-twentieths  of  that  portion  of  the  lock  above  the  foun- 
dation, the  core  wall  and  20  linear  feet  of  dam  at  abutment  end,  and 
the  upper  guard  crib  are  completed. 

No,  1^, — No  work  done  at  this  lock  and  dam. 

No,  16, — Foundation  for  the  lock  is  completed  and  200  cubic  vards 
of  concrete  placed.  About  three-fourths  or  the  channel  for  the  lower 
approach  has  been  excavated.     No  work  done  on  the  dam. 
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No  results  in  the  way  of  increased  depth  or  width  or  other  facilities 
or  advantages  have  resulted  under  the  expenditure  to  date  of  the  pres- 
ent project,  and  none  will  be  obtained  until  the  six  locks  and  dams 
under  construction  are  completed. 

The  usual  variation  of  level  of  water  surface  is  22  feet. 

In  that  portion  of  the  river  already  improved  by  Locks  and  Dams 
Nos.  8  and  9  the  volume  of  business  has  materially  increased  over  that 
originally  existing  in  this  part  of  the  river.  Two  daily  lines  of  packets 
ply  the  river  between  Pittsburg  and  Morgantown,  and  towboats  make 
such  trips  as  are  necessary.  It  is  impmcticable  to  separate  the  com- 
merce in  this  reach  of  river  from  that  below  it. 

More  extended  information  is  given  in  Animal  Reports  of  the  Chiof 
of  Engineers  for  1896  and  1898,  pages  2184  and  2173,  respectivel}'. 

A  survey  of  the  Monongahela  River  between  Geneva  and  Morgan- 
town  will  be  found  in  House  Ex.  Doc.  No.  144,  Forty-second  Congress, 
second  session,  and  from  Morgantown  to  Fairmont,  W.  Va.,  in  House 
Ex.  Doc.  No.  91,  Forty-fourth  Congress,  first  session. 

The  traffic  at  Dam  No.  9,  below  Morgantown,  was: 


Fist-nl  yenr.  ^*S!!^""  i  Freight 


1900 21,609 

1901 16,623 

1902 1      16.796 


Ton$.  a 
57, 2U 
82.4«6 
83,181 


«  2,000  pounds. 

July  1,  1901,  oalance  unexpended $642, 787. 53 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 350, 000. 00 

992,  787. 53 
June  30,  1902,  amount  expended  during  fiscal  year 189, 897. 36 


July  1,  1902,  balance  unexpende<l 802,890.17 

July  1,  1902,  outstanding  liabilities 5, 910. 96 

July  1,  1902,  balance  available 796,979.21 


July  1 ,  1902,  amount  covered  by  uncompleted  contracts 671, 447. 79 

(See  Appendix  E  E  1.) 

^^.  MonoiHjah4?la  River ^  Penri'Sylvania, — That  part  of  the  Mononga- 
hela River  in  Pennsylvania  extends  from  Pittsburg  to  the  mouth  of 
Dunkards  Creek,  a  distance  of  89  miles.  In  its  original  condition 
prior  to  1840  it  was  navigable  for  steamboats  only  at  high  stages.  A 
downstream  navigation  for  light-dmft  flats  and  rafts  was  practicable 
at  high  and  medium  stages.  The  average  fall  per  mile  is  about  nine- 
tenths  foot  and  the  minimum  discharge  about  ir^O  cubic  feet  per  second. 

In  1883  Congress  provided  for  a  survey  of  the  river  from  Pittsburg 
to  Brownsville,  a  distance  of  about  57  miles.  This  survey  was  not 
followed  by  an  appropriation  for  improving  the  river,  and  the  legisla- 
ture of  Pennsylvania,  by  act  of  March  81,  1836,  incorporatea  and 
authorized  the  Monongahela  Navi^tion  Company  to  improve  the  river 
from  Pittsburg,  Pa.,  to  the  Virginia  State  line,  a  distance  of  90i  miles. 
This  company  built  7  locks  and  dams,  producing  slack  water  from 
Pittsburg  to  within  2  miles  of  the  West  Virginia  State  lino. 

The  river  and  harbor  act  of  June  3,  1896,  authorized  and  directed 
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the  Secretary  of  War  to  institute  and  carry  to  completion  proceedings 
for  condemnation  of  all  the  property  and  appurtenances  of  the  Monon- 
gahela  Navigation  (-ompany.  Condemnation  proceedings  were  had 
and  award  was  made  of  ^8,761,615.40  for  the  condemnation  and  appro- 
priation of  all  the  property  and  appurtenances  of  the  company.  The 
property  was  acciuired  by  the  United  States  on  July  7,  18i^7. 

Tiie  amount  expended  on  original  and  moditiecT  projects  prior  to 
operations  under  existing  project  is  1^3,769,078.88,  including  the  pur- 
chase money. 

The  existing  project  for  the  improyement  is  dated  June  23,  181)9, 
and  approved  July  2, 18i)9,  and  provides  for  enlargement  and  improye- 
ment of  Lock  6,  certain  accessor^'  structures  at  Lock  3,  and  for  addi- 
tional pieces  of  floating  plant,  at  an  estimated  cost  of  $185,556. 

The  amount  expended  under  this  project  at  close  of  fiscal  year  end- 
ing June  30,  19(^2,  was  $98,645.81,  none  of  which  was  applied  to 
maintenance. 

Condition  of  work  at  end  of  fiscal  year  ending  flune  30,  1902: 

Lock  6. — All  work  has  been  completed  except  the  turbines  for  light- 
ing and  power  and  the  conduit  for  same  and  tlu^  purchase  of  additional 
lock  grounds. 

Lock  3. — All  work  contemplated  has  been  completed. 

Repair  phmt, — Contracts  let  for  dredge  boat  and  2  dump  scows  and 
work  commenced  by  contractors.  Repair  steamer  with  snagging 
appliances  not  yet  contracted  for. 

The  act  of  June  13,  1902,  provides  for  the  rebuilding  of  Lock  and 
Dam  No.  2  at  a  cost  not  to  exc(?ed  $655,961,  $200,000  of  which  is  avail- 
able.    The  project  for  this  was  su})mitted  June  26, 1902. 

Usual  variations  of  level  of  water  surface,  25  feet. 

The  aggregate  tonnage  of  freight,  principally  coal,  including  iron 
and  misc^^Tlaneous  articles,  on  the  river  for  ten  years  was  as  follows: 

Calendar  vear —  Tons.       |  Fiscal  vear —                                  Tons. 

1892/. 4,16:^,304  ,          1898 6,117,973 

1893 4,142,644  1          1899 6,954,955 

1894 4,918,089  i          1900 5,994,975 

1895 4,555,703  i          1901 6,856,507 

1896 5,989,159  ,          1902 9,100,887 

The  traflSc  of  the  river  is  hampered  and  restricted  by  insufficient 
capacity  and  conyeniences  at  the  locks.  This  will  probably  be  over- 
come in  the  project  to  be  adopted  in  rebuilding  and  modernizing  some 
of  the  lower  locks  and  dams. 

A  history  of  the  slack-water  system  of  this  riyer  and  an  estimate  of 
the  cost  of  its  enlargem(^nt  and  improyement  to  afford  adequate  accom- 
modations for  a  large  and  growing  traffic  are  given  in  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  pages  2412-2424,  inclusive. 

A  report  upon  the  commercial  value  and  importiince  of  the  works  of 
the  Mononganela  Navigation  Company  is  printed  in  House  Ex.  Doc. 
No.  112,  Foity-ninth  Congress,  second  session,  and  in  Annual  Report 
of  the  Chief  of  Engineers  for  1887,  page  1802. 

A  report  of  the  Chief  of  Engineers  on  the  subject  of  acquiring  by 
purchase  the  locks  and  dams  on  Monongahela  River,  Pennsylvania, 
can  be  found  in  House  P2x.  Doc.  249,  Fifty-third  Congress,  third  ses- 
sion. Testimony  relative  to  value  of  improvement  of  Monongahela 
Navigation  Company  and  to  commercial  importance  of  free  naviga- 
tion of  said  river  can  be  found  in  House  Doc.  Ts,  Fifty -fourth  Con- 
gress, first  session,  reprinted  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1896,  page  2142. 
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July  1,  1901,  balamro  iinexjxjiulet! $102, 320. 22 

Amount  appropriatetl  !)y  nver  and  luirlHjr  ai-t  approved  June  18,  1902  ..  200,000.00 


302, 320.  22 
June  30,  1902,  amount  exi)en(le<i  during  fiscal  year 12, 567. 09 


July  1,  1902,  balance  unexpended 289, 753. 13 

July  1,  1902,  outstanding  liabilitie« 123. 85 


July  1,  1902,  balance  availaV)le 289,629.28 


July  1,  1902,  amount  covered  })y  uncompleted  contrat^t« 26, 940. 00 


Amount  (estimated)  requinxl  for  completion  of  existing  project 455,961.00 

Amount  that  can  be  ])rofitably  exi)en(ied  in  fit>cal  year  enaing  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 455,961.00 

Submitted!  in   compliance    with   reiiuirements  of  sundry  civil  act  of 

June  4,  1897. 

(See  Appendix  E  E  2.) 

:^.  Operating  and  tare  of  loclcs  and  dams^  Monongahela  River. — 
The  slack-water  system  of  the  Monongahela  River  comprises  9  dams 
and  18  locks.  Locks  1  to  4  are  double  locks;  5  to  9  are  sinj^le  locks. 
The  chambers  of  the  large  locks  are  50  feet  wide  and  the  shortest  of 
these  is  216  feet  long  in  the  clear.  The  chambers  of  the  small  locks 
are  50  feet  wide  and  100  feet  long  in  the  clear.  Controlling  depths  on 
sills  at  the  diffei*ent  locks  at  pool  surfaces  vary  from  4  to  6.7  feet. 
During  low  stages  of  water  a  depth  of  8  feet  is  maintained  below^Dam 
4  by  placing  flashboards  on  the  aanis,  and  a  depth  of  6  feet  above  that 
point  by  placing  flashboards  on  Dams  4,  5,  and  6. 

The  original  condition  and  scope  of  this  improvement  is  described 
in  the  preceASng  summary  report  for  improving  Monongahela  River, 
Pennsylvania. 

The  existing  project  is  the  opemting  and  maintaining  of  locks  and 
Dams  1  to  9,  inclusive. 

The  amount  expended  up  to  June  30,  1901,  was  $737,538.35. 

The  locks  were  operat^^d  throughout  the  year  except  that  Lock  No. 
1  was  closed  six  days  for  repairs;  Lock  No.  2,  nine  days;  Lock  No.  3, 
three  days;  Lock  No.  4,  twelve  days,  and  Lock  No.  8,  seven  days. 
The  walls  at  all  the  locks  were  flooded  from  three  to  thirteen  ditvd, 
and  navigation  in  pools  3  to  9,  inclusive,  was  closed  by  ice  from  five 
to  forty -four  days. 

More  or  less  work  of  repair  or  renewal  at  the  various  locks  and 
dams  was  done.  Four  new  lock  gates  were  constructed  and  placed  at 
Locks  2  and  4.  Seventy-seven  thousand  two  hundred  and  seventy-five 
cubic  yards  of  material  was  dredged  at  lock  (entrances  or  in  pool  clian- 
nels.  Six  hundred  and  thirty-nine  snags  or  stumps,  a  sunlten  flat,  a 
sunken  wharf  boat,  and  a  number  of  condemned  crib  piers  were 
removed  from  the  pools  above  Pittsbui^g  Har])or. 

The  amount  expended  during  fiscal  year  ending  June  30,  1902,  for 
operating  and  care  of  the  locks  and  dams  was  $191,916.23. 
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COM  M  EKCI A  L   .STATISTICS. 


Maximum  ut  tiny 


Fiwal  year. 

inimb«>r  of 
l(,<'kaj:t-.      ,.r„,,,„.t«.  ' 

Thru:  a 
SO,WC>      li.  117,973 
H4,230  '    <),9r>l,955  | 
75,K34       5,991,975 
77.9H<>       «.a'V(>.507 
«0.7o:J    /'K.  112. 082  ' 

Pa-sson- 
gers. 

1898 

Xnnibrr. 
157,098 

1899 

IGA,  245 

1900 

192, 652 

1901 

180, 7r»2 
181,527 

1902 - 

a2.000pouml8. 

6  The  coal  item  in  this  total  is  that  pawed  through  Ixx^k  No.  3;  the  coal  mined  in  iirHt  and  second 
pools  added  to  8.112,082  gives  the  total  commerce  of  the  river,  viz,  9.100,887  tons. 

(See  Appendix  E  E  3.) 

i.  I/arbfrr  at  Plttshurg^  Pa. — This  harbor  comprises  that  portion  of 
the  Ohio  River  lying  above  Davis  Island  dam,  a  length  of  4.7  miles: 
that  portion  of  the  Allegheny  River  lying  iKitween  its  mouth  and 
Brilliant  Station,  Allegheny  Valley  Railroad,  a  length  of  T.3  miles, 
and  that  portion  of  the  Monongahela  River  lying  between  its  mouth 
and  McKeesport,  a  distance  of  15.5  mikvs.  Total  length  of  harlx)r, 
27.5  miles.  That  portion  of  the  harbor  most  used  as  such,  and  called 
the  lower  harbor,  lies  between  the  Davis  Island  dam  and  Dams  No.  1,  on 
the  Allegheny  and  Monongahela  rivers,  and  measures  8  miles  of  river. 
In  its  original  condition  the  lower-harbor  depths  were  from  3  to  4  feet 
on  natural  mean  low  river,  and  very  often  still  lower  stages  caused 
suspension  of  navigation. 

Since  the  completion  of  Davis  Island  dam,  in  1885,  the  maximum  dmft 
which  could  be  carried  over  the  shoalest  place  was  scant  8  feet  at  pool 
stage.  Parts  of  the  channel  are  from  10  to  12  and  from  10  to  20  feet  in 
depth.  The  average  widths  of  the  harbor  at  pool  surfaces  are:  On 
the  Ohio  about  1,100  feet;  on  the  Allegheny  about  930  feet,  and  at 
different  parts  of  the  Monongahela  from  about  750  to  950  feet.  The 
capacity  of  the  harbor  is  invpaired  by  shoal  places  and  high  dumps 
projectmg  from  the  banks.  The  use  for  harbor  purposes  of  that  por- 
tion of  the  harbor  in  the  Allegheny  River  is  practically  nuUifiea  by 
the  low  bridges  in  that  stream.  The  clear  height  of  the  bridge  at  the 
mouth  of  the  Allegheny  is  35.5  feet  above  pool  surface.  The  least 
height,  with  chimneys  down,  of  the  packets  that  ply  between  Pitts- 
burg and  points  on  the  Ohio,  Kanawha,  and  Muskingum  rivers  is  45 
feet.  The  average  height  of  the  Ohio  River  towboats,  with  chimneys 
down,  is  60  feet.  The  result  is  that  practically  none  of  the  coal  and  iron 
or  steel  products  intended  for  Southern  shipments  is  loaded  or  har- 
bored in  the  Allegheny  River.  When  the  Herr  Island  dam  is  com- 
pleted the  clear  height  of  the  lowest  bridge  on  the  pool  created  thereby 
will  he  27.7  feet  and  the  height  of  a  packet  suitable  to  the  business  of 
such  a  stream  is  33  feet  with  chimneys  down. 

In  1858  the  State  of  Pennsvlvania,  through  a  board  of  commissioners, 
made  a  detailed  survev  of  tne  rivers  at  and  near  Pittsburg,  and  laid 
down  on  the  maps  higli  and  low  water  lines,  and  marked  such  lines  on 
the  ground  by  monuments.  No  means,  however,  were  provided  for 
presenting  the  monuments  nor  for  preventing  the  tilling  of  the  river 
riverwarcT of  these  lines. 

In  1894  a  Board  of  Engineer  officers  recommended  certain  harlior 
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lines  for  the  harbor  of  Pittsburg  from  the  Davis  Island  dam  to  Bril- 
liant and  to  Homestead.  The  reconmiended  lines  generally  followed 
the  actual  banks  as  they  existed  at  the  time.  These  lines  were 
approved  by  the  Secretary  of  War  January  2i),  1895.  An  extension 
of  these  lines  on  the  Monongahela  Kiver  from  Homestead  to  McKees- 
port  was  approved  Ijy  the  Secretary  of  War  April  3,  1002. 

The  original  and  existing  project  for  improvement  is  dated  June  23, 
1899,  was  approved  July  11,  1899,  and  provided  for  dredging  a  chan- 
nel through  the  lower  harbor  (below  Dams  No.  1  on  the  Allegneny  and 
Monongahela  rivers),  where  needed,  10  feet  deep  at  pool,  and  500  feet 
wide  below  Smithfield  Street  Bridge,  Monongahela  River,  and  above 
this  bridge  and  in  the  Allegheny  River  of  a  less  width  and  one  limited 
by  lines  from  ends  of  channel  spans  of  adjoining  bridges;  for  raising 
the  old  riprap  dam  across  Brunot  Island  channel,  Ohio  River;  for 
removing  abandoned  structures  and  unauthorized  and  obstructive 
fillings  projecting  from  the  banks  beyond  the  harbor  lines;  for  mark- 
ing of  harbor  lines,  and  for  inspecting  and  patrolling  the  harbor;  all 
at  an  estimated  cost  of  $110,662.90,  exclusive  of  maintenance  after  the 
first  year  of  $10,000  annually. 

The  amount  expended  on  the  work  of  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1902,  not  including  outstanding 
liabilities,  was  $73,633.71.     None  of  this  was  applied  to  maintenance. 

Condition  of  work  at  end  of  fiscal  year  ending  June  30,  1902:  The 
project  for  dredging  a  channel  on  the  Monongahela  River  has  been 
finished  from  Lock  N'o.  1  to  the  Pan  Handle  Railroad  bridge.  From 
this  bridge  downstream  to  Market  street,  of  the  required  channel,  500 
feet  in  width,  300  feet  has  been  made.  In  the  Allegheny  River  near 
its  mouth  a  channel  1,200  feet  long  and  180  feet  wide  has  been  made. 
By  directing  the  work  of  sand  dredgers  operating  under  permits  of 
the  Secretary  of  War  a  channel  was  made  through  Garrison  Bar,  Alle- 
gheny River,  about  1,200  feet  long  and  150  feet  wide,  and  by  the  same 
means  a  channel  through  a  shoal  in  the  upper  end  of  the  (Jhio  River 
was  improved.  The  raising  of  the  dam  at  Brunot  Island  has  been 
completed.  The  harbor  lines  on  the  Monongahela  River  have  been 
complete!}'  marked  on  both  banks  from  the  mouth  of  the  river  to  the 
Pittsburg  and  Lake  Erie  Railroad  bridge  at  Homestead.  Above  this 
the  lines  nave  been  marked  on  the  ground  at  places  where  most  needed. 
On  the  Allegheny  River  the  lines  have  been  marked  from  the  Sixteenth 
Street  Bridge  to  the  Sharpsburg  bridge  and  at  some  other  places  where 
most  urgent.  Surveys  for  esta])lishment  of  points  from  which  to 
locate  harbor  lines  have  been  made  on  the  Ohio  River  from  Davis 
Island  dam  to  foot  of  Brunot  Island. 

The  maximum  draft  that  could  be  carried  June  30, 1902,  at  pool-full 
stage  over  the  shoalest  part  of  the  locality  under  improvement  is  10 
feet.     The  usual  variation  of  level  of  water  surface  is  20  feet. 

The  principal  connnercial  uses  of  the  harbor  are  the  mooring  of 
coal  fleets  awaiting  a  rise  in  the  Ohio  for  proceeding  to  destination  on 
that  river  or  on  the  Lower  Mississippi,  tne  mooring  of  tim})er  rafts 
and  boat  bottoms  coming  down  the  Allegheny  River  on  rises,  the 
delivery  of  coal  and  other  materials  to  mills,  furnaces,  steel  plants,  and 
j'ards,  and  the  accommodation  of  the  several  packet  lines  plving  on 
the  three  rivers,  and  whose  routes  terminate  at  the  harbor.  Besides, 
coal,  steel  rails,  cotton  ties,  sheet  iron,  wire,  nails,  etc.,  are  shipped 
by  barges  in  considerable  quantities. 
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t'OM  M  ERCl  A  L  KT ATISTICH. 


( 'alenrtar  yonr. 


Products. 


I   I'tLsscn- 


1900 
1901 


Thtiif.n     •  Kuniber. 
8,141,451  I      844,415 
10.916,489  I      817,800 


«  2,000  pounds. 

More  extended  information  as  to  establishment  of  harbor  lines  at 
Pittsburg  is  given  in  Annual  Keport  of  the  Chief  of  Engineers  for 
1895,  page  2420;  modification  of  harbor  lines  on  Monongahela  River 
in  Annual  Report  of  the  Chief  of  Engineers  for  18i)6,  page  2215;  and 
in  Ohio  River  at  Allegheny  City  in  Annual  Report  of  the  Chief  of 
Engineers  for  1809,  page  2449;  project  for  dredjjing,  marking  harbor 
lines,  inspection,  surveys  at  Pittsburg  Harbor  in  Annual  Report  of 
the  Chief  of  Engineers  for  189i),  page  2399. 

July  1,  1901,  Mance  unexpen«le<l $(51,212.88 

Auiount  appropriated  by  river  ami  har)x)r  act  approved  June  13,  1902  . .     10, 000. 00 


71,212.88 
June  30,  1902,  amount  exi^endtvl  durinj?  iiwal  year 24, 183. 69 

Julv  1, 1902,  balance  unexpended 47, 029. 19 

July  1,  1902,  outj^tanding  liabilities 1,078.56 

July  1,  1902,  balance  availal)le 45, 950. 63 


July  1,  1902,  amount  covered  by  uncompleted  contracts 2, 066. 67 

(See  Appendix  E  E  4.) 

5.  (}peraihig  and  care  of  Davis  Tnlnnd  daiUs  Ohw  Rhurr^  n^mr 
Pittshnrg^  Pa, — This  dam  is  a  movable  dam  and  is  the  first  of  a  series 
for  the  improvement  of  the  upper  portion  of  the  Ohio  River.  The 
chamber  of  the  lock  is  110  feet  wide  and  WO  feet  long  in  the  clear. 
The  improvement  was  completed  in  1885  at  a  cost  of  about  IJ910,0(R). 
The  dam  was  built  to  secure  a  low-water  depth  of  (>  feet,  and  has 
proved  of  great  benefit  lo  commere  in  general,  and  especially  to  coal 
interests,  by  allowing  the  harborage  of  coal  at  Pittsburg  in  large  quan- 
tities while  awaiting  stages  of  water  suitable  to  the  passage  of  boats 
down  the  river. 

The  existing  project  is  the  operating  and  maintenance  of  the  Davis 
Island  dam. 

The  amount  expended  up  to  June  80,  1901,  was  1^252,980.03. 

The  dam  was  down  at  tn<»  ])eginning  of  the  year,  and  during  the 
year  was  raised  4  times  and  lowered  4  times,  and  was  up  for  one  hun- 
dred and  eightv  davs. 

During  the  vear  new  trestles  for  service  bridge  were  secured. 
Thirty  new  w^ickets  were  built  under  contract  and  placed  in  dam.  New 
engine  for  opemting  the  lower  lo(*k  gate,  a  duplic4ite  of  the  upper  lock 
gate  engine,  was  received  and  placed  in  position. 

Contmct  was  entered  into  on  July  2,  1901,  with  Robert  A.  Cum- 
mings,  of  Owensl»oro,  Ky.,  for  rebuilding  a})out  (500  feet  length  of 
upper  guide  wall.  The  wall  has  been  built  complete  a  length  of  322 
feet. 

Contract  was  entered  into  on  July  1,  1901,  with  the  Evansville  Con- 
tract Company,  Evansville,  Ind.,  for  rebuilding  about  250  feet  length 
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of  lower  guide  wall.  The  only  work  afcomplishcd  at  the  end  of  the 
vcar  was  the  construction  of  the  cofferdam  and  the  rc^moval  of  the  old 
wall  for  a  length  of  90  feet. 

The  amount  expended  during  fiscal  year  ending  June  30,  1902,  for 
operating  and  care  of  Davis  Island  dam  was  $4:5,299.61. 

CcfmmercA,'  pciMing  Davis  hiand  dam. 


I 


(.'nlcndar  year.  Freight. 

I 

T*m9.n 

1901 '      3, 4o0.  fits 


«  2,000  pounds. 

(See  Appendix  E  E  5.) 

6,  Lfjcl'H  am/  dams  at  If  err  Islands  luad  of  Sir-mile  Island^  and  at 
Sj^ringdah'^  Allcglicny  IHrtr, — Prior  to  the  completion,  in  1885,  of  the 
Davis  Island  dam  in  the  Ohio  River,  5  miles  below  its  head,  it  was 
impossible  to  navigate  the  Allegheny  River  with  steam  craft  of  lightest 
draft  during  low-water  pericxls,  which  frequently  continued  for  months 
at  a  time.  Since  then  a  navigable  depth  of  8  feet  has  been  afforded  by 
that  dam,  when  raised,  to  Garrison  Ripple,  2  miles  up  the  stream. 
Herr  Island  dam,  located  one-half  mile  below  Garrison  Ripple,  was 
designed  to  extend  slack-water  navigation  about  •!  miles,  to  the  city 
limits  of  Pittsburg,  and  at  the  same  time  form  the  first  step  toward  the 
ladical  improvement  of  the  Allegheny. 

The  original  project,  adopted  8(»ptember  29,  1890,  contemplated  a 
lock  and  fixed  dam,  but  the  dam  was  subseciuently  changed  to  a  movable 
one  at  the  request  of  various  local  int4Mx\sts.  The  then  estimated  cost 
of  the  improvement  was  $600,000,  exclusive  of  cost  of  site  for  which 
$32,689.25  was  mid. 

The  river  and  harbor  act  of  June  3,  1896,  provided  for  the  further 
extension  of  slack  water  to  Natrona,  22  miles  above  Herr  Island  dam, 
by  the  construction  under  continuing  contracts  of  2  additional  locks 
and  dams  at  a  limiting  cost,  including  the  completion  of  Herr  island 
dam,  of  $1,132,000. 

Under  the  general  project  approved  March  13, 1897,  it  was  provided 
that  Dams  Nos.  2  and  3  should  be  fixed  timber  structures  and  the  locks 
concrete.  The  lock  at  Herr  Island  is  also  of  concrete  construction; 
the  Herr  Island  dam  comprises  a  500-foot  navigable  pass  of  Chanoine 
wickets  and  2  bear-trap  weirs  each  94  feet  long. 

At  Herr  Island  the  lock  and  navigable  pass  of  dam  have  been  built, 
the  foundations,  piers,  etc.,  for  w(Mrs  under  contract  have  been  practi- 
cally finished,  and  the  bear-trap  gates  under  contract  are  well  under 
way.  For  Lock  No.  2  the  lUTCSsary  land  for  site  lias  been  acquired. 
Owing  to  long  delay  in  securing  the  land  th(»  contract  made  in  1897  for 
this  work  was  abrogated.  At  Dam  No.  3  the  lock  under  contract  has 
been  built,  and  the  dam  and  abutment  about  one-tifth  constructed. 

The  expenditures  on  the  works  to  the  close  of  the  vear  ending  June 
30,  1902,  were  *702, 744. 71. 

From  what  has  already  been  done  on  these  improvements,  naviga- 
tion has  not  deiMved  any  benefit  by  way  of  increased  depth,  etc.,  nor 
will  it  do  so  until  one  or  more  of  th(»  works  are  completed. 

For  the  calendar  year  19ol  tlu»  commerce  on  that  part  of  the  river 
under  improvement  for  slack- wat(»r  navigation  was  approximately 
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2,200,000  tons  of  freight  and  50,000  pii8songoi\s,  a  gain  of  r)S8,Si>7  tons 
oif  freight  and  13,475  passengers  over  that  reported  for  11K)0. 

In  report  printed  in  House  Doc.  No.  871,  Fifty-seventh  Congress, 
first  session,  it  was  estiniated  that  the  completion  of  this  project  will 
cost  $148,732  more  than  the  limiting  cost  fixed  ])v  Congress.  This 
report  is  herewith  in  Appendix  E  E  6. 

July  1,  1901,  balanw  unexi>en<iwi $4;56, 199.  a*^ 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 1 18, 500. 00 

554, 6in>.  «:i 
June  30,  1902,  amount  expendtMl  during  iiHcal  year 125, 444.  :}4 

July  1,  1902,  balance  unoxpende<l 42?),255.29 

July  1,  1902,  outstanding  liabilities 5,23.S.59 

Julyl,  1902,  balance  available 424,021.70 

July  1,  1902,  amount  covered  by  uncompleted  contracts 152, 404. 41 

(See  Appendix  E  E  6.) 

7,  AUegheiiy  Rlver^  Pennnyl^anla. — In  its  original  condition  the 
Allegheny  River  abounded  in  obstructions  such  as  bowlders,  snags, 
islands,  bars,  and  wide-spreading  shoals,  all  of  w^hich  rendered  naviga- 
tion at  l)est  hazardous,  and  practicable  only  at  such  high  stiiges  of 
water  as  would  enable  cnift  to  clear  the  obstructions.  Necessarily 
this  condition  resulted  in  frequent  losses  to  river  interests,  and  because 
of  these  obstructions  navigjitors  were  deprived  of  a  considemble  por- 
tion of  what  should  have  wen  the  navigjible  period. 

The  project  adopted  in  1878  and  1880,  and  which  still  continues, 
contemplated  only  the  removal  of  the  bowlder  and  snag  obstructions, 
and  the  construction  of  low  dams  and  dikes  to  close  secondarv  chan- 
nels  and  concentrate  the  low-water  flow  on  shoals. 

The  amount  expended  under  this  project  to  the  close  of  the  year 
ending  June  30,  1902,  was  *241),059.08,  fully  one-half  of  which* was 
applied  to  maintenance.  The  work  done  has  not  increased  the  (l(»pth 
of  water,  generally  speaking,  except  where  dikes  or  dams  have  be(»n 
built,  but  the  removal  of  the  obstructions  has  mad*^  it  possibh*  to  utilize 
the  entire  flow  of  the  stream,  so  that  now  navigators  may  operate 
safely  on  from  1  to  2  feet  lower  stages  tlian  formerly. 

The  present  condition  of  the  channel  is  generally  satisfactoiT,  hav- 
ing been  largely  cleared  of  the  more  objectional)le  obstructions.  Hut 
to  maintain  this  condition  it  is  necessarv  to  annuallv  remove  anv 
bowlders  or  snags  brought  in  l)y  the  tributaries  or  carried  along  by 
ice  and  freshets.  The  dikes  and  dams  are  also  becoming  old  anH 
require  frequent  repairs. 

During  the  past  liscal  year,  owing  to  the  depleted  condition  of  the 
appropriation,  only  slight  reimirs  w-ere  made  on  two  structures  for 
their  temporary  mainteiiaiice. 

Except  on  the  lower  25  miles  of  river  the  principal  traflic  consists  in 
the  downstream  transportation  of  timber  and  lumber  rafts,  new  coal- 
boat  bottoms,  barges,  and  flats,  usually  loaded  with  tan  bark,  hay,  lum- 
berand  other  timber  products,  and  the  towage  of  gravel,  sand,  stone,  etc. 
Steamboating  above  Kittinning  is  graduallv  falling  off,  principally 
because  of  the  obstructive  low  bridges  along  this  section.  Tne  tonnage 
re|K)rted  on  the  portion  of  the  river  above  slack -water  improvement's  in 
progress  was,  for  the  calendar  year  lUOl,  425,000  tons,  and  numlMM-  of 
passengei-s  10,000.     The  tonnage  of  freight  for  1900  was  440,000. 
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Results  bearing  a  proper  relation  to  the  Expenditure  for  any  further 
extended  improvement  of  this  stream  can  not  be  expected  unless  such 
improvement  be  accompanied  b}^  the  raising  of  the  low  bridges. 

July  1 ,  190 1 ,  balance  unexpended $2, 189. 56 

Amount  appropriated  Vjy  river  and  harbor  act  approved  June  13,  1902. .     10, 000. 00 

12, 189. 56 
June  30,  1902,  amount  ex  jKinded  during  fiscal  year 1, 248. 64 

July  1,  1902,  balance  unexpended 10,940.92 

July  1,  1902,  outstanding  liabilities 38.83 

July  1,  1902,  balance  available 10,902.09 

(See  Appendix  E  E  7.) 

CONSTRrCTIOX  OF  LOCKS  AND  MOVABLE  DAMS  IN  OHIO  UIVER  ABOVE 
CINCINNATI;  IMPROVEMENT  OF  KANAWHA,  LITTLE  KANAWHA,  ELK, 
AND  GAULEY  RIVERS,  WEST  VIRGINIA, 

This  district  was  in  the  charge  of  Capt.  W.  E.  Craighill,  Corps  of 
Engineers.  Division  Engineer,  Lieut.  Col.  Thos.  H.  Handbury,  Corps 
of  Engineer's,  to  January  15, 1002,  and  Col.  G.  J.  Lydeeker,  since  that 
date. 

i.  MavaUe  dams^  Ohio  Biver, — [This  work  was  in  the  charge  of  Maj. 
W.  H.  Bixby,  Corps  of  Engineers,  until  November  16, 1901.J  A  gen- 
eral description  of  the  Ohio  River  is  contjiined  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  2062.  The  system  of  improve- 
ment of  this  river  by  movable  dams  was  approved  by  Congress  in  the 
appropriation  act  for  the  voar  1875-76  (construction  of  dam  at  Davis 
Island — first  dam  below  f*ittsburg).  The  act  of  September  19,  1890, 
provided  for  the  construction  of  a  dam  at  or  near  Beaver,  Pa.,  known 
as  No.  6.  The  above  represent  practically  the  original  projects  for 
the  slack-water  S3'stem  of  the  Ohio.  The  project  for  Dams  Nos.  2,  3, 
4,  and  5  is  contained  in  House  Doc.  No.  209,  Fifty-fourth  Congress, 
first  session  (see  annual  report  for  1896,  p.  2120);  that  for  Dams  Nos.  7 
to  18,  inclusive,  in  House  Doc.  No.  122,  Fifty-fifth  Congress,  third 
session  (see  annual  report  for  1899,  p.  2361);  and  that  for  Dam  No.  19 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1901,  page  2609. 

When  the  entire  system  is  completed  it  will  provide  for  6-foot  navi- 

fation.  At  present  the  harbor  at  Pittsburg  is  benefited  alone,  as  the 
am  about  5  miles  below  is  the  only  one  in  operation. 

The  cost  of  the  looks  and  dams  is  estimated  at  from  ^850,000  to 
$950,000  each,  although  the  present  market  prices  would  indicate  that 
the  work  can  not  be  accomplished  within  the  estimate. 

The  following  is  a  statement  of  the  condition  of  the  works: 

Dam  Xo,  '2. — The  masonry  of  lock  is  completed,  except  the  resetting 
of  a  part  of  the  stone.  Work  on  the  500  feet  of  navigable  pass  is 
nearing  completion. 

Dcnu  No.  3. — About  four- fifths  of  the  masonry  of  the  lock  is  com- 
pleted. High  water  and  ice  damaged  the  accepted  part  of  this  lock; 
the  repairs  are  under  wa} .  The  contractor  for  dredging  a  temporary 
channel,  necessary  to  navigation  during  the  work  of  construction, 
failed  October  17,  1901,  after  removing  a  small  amount  of  material. 
A  new  contmct  was  entered  into  for  this  woik. 

Dam  No,  4, — The  masonry  of  lock  is  completed.  Under  contract 
for  500  feet  of  navigable  pass,  the  cofferdam  for  the  first  300  feet  was 
practically  completed.  A  temporary  channel  was  dredged  at  this  site 
lor  the  benefit  of  navigation  during  dam  construction. 
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Dam  No.  5, — Work  under  contract  for  the  lock  was  completed,  and 
plans  and  specilications  prepared  for  about  400  feet  of  navigable  pass. 

Darn  No,  6. — Lack  of  funds  made  it  necessary  to  close  the  contract 
for  weii-s,  piers,  etc.,  before  completion.  The  act  of  June  13,  1902, 
provides  for  the  completion  of  the  entire  work  at  this  site. 

Dam  No.  13, — Unaer  the  contract  for  building  masonry  of  lock  but 
little  work  was  done  beyond  the  construction  of  the  cofferdam. 

Dam  No,  18, — A  new  site  for  lock  and  dam  was  lot»ated,  the  neces- 
sary land  practically  acquired,  and  work  on  plans  in  progress. 

The  river  and  harbor  act  of  June  13,  1902,  provides  for  the  location 
and  coumiencement  of  construction  of  Locks  and  Dams  Nos.  7,  8,  11, 
and  19. 

The  amount  expended  on  the  above  works  to  June  30,  1902,  is  as 
follows: 

Dams  Nos.  2,  3,  4,  and  5 $1,266,117.00 

Dam  No.  6 865,867.61 

Dam  No.  13 39,411.38 

Dam  No.  18 20,301.21 


Total 2,191,697.20 

For  commercial  statistics  see  reports  for  improving  Ohio  River  and 
operating  and  care  of  Davis  Island  Dam. 

CONSOLIDATED. 

July  1,  1901,  balance  unexpended $1,728,449.41 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.  1, 223, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 46, 600. 00 

2, 998, 049. 41 
June  ^,  1902,  amount  expended  during  fiscal  year 390, 146. 61 

July  1,  1902,  balance  unexpended 2,607,902.80 

July  1,  1902,  outstanding  liabilities 5,468.76 

July  1,  1902,  balance  available 2,602,434.04 

July  1,  1902,  amount  covered  by  uncompleted  contractH 643, 121. 26 

Amount  (estimated)  required  for  completion  of  existing  project 5, 075, 400. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 1, 500, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

DAMS   NOS.  2,  3,  4,  AND  5. 

July  1,  1901,  balance  unexpended $1,086,937.30 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.      400, 000. 00 

1,486,937.30 
June  30,  1902,  amount  expended  during  fiscal  year 299, 215. 26 

Julvl,  1902,  balance  unexpendeil 1,187,722.04 

July  1,  1902,  outstanding  liabilities 2,267.18 

July  1, 1902,  balance  available 1,185,454.86 

July  1,  1902,  amount  covered  by  uncompleted  <roiitracte 367, 653. 15 

Amount  (estimated)  required  for  completion  of  existing  project 1, 180, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 300, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


412    REPORT  OF  THK  CHIKF  OF  ENGINEERS,  U.  S.  ARMY. 

DAM    NO.  0.  ^ 

July  1,  1901,  balaiuH'  uiu'xj)ended $60,662.90 

Amount  ai)propriatiKl  ])y  river  and  harlwr  act  approved  June  13, 1902.       175, 000. 00 

235, 662. 90 
June  30,  1902,  amount  expended  during  fiscal  year 60, 369. 55 


Julv  1,  1902,  l>alance  unexpended 175,293.35 

.1  uly  1 ,  1902,  outstanding  liabilities 60. 60 

July  1 ,  1902,  balance  available 175, 232. 75 

DAM    NO.  7. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902.  $23, 000. 00 

July  1,  1902,  balance  unexi)ended 23,000.00 

DAM    NO.  8. 

Amount  appropriated  by  river  and  har}>or  act  approved  June  13, 1902.  $300, 000. 00 

July  1,  1902,  balance  unexpended 300, 000. 00 


Amount  (estimated)  require<i  for  completion  of  existing  project 550, 000. 00 

Amount  that  can  be  i)rofitablv  expended  in  fiscal  year  ending  June  30, 

<      1904,  in  addition  to  the  balance  unexpended  Julv  1, 1902 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 

[    4,  1897. 

DAM    NO.   11. 

Amount  appropriated  by  river  and  harlx>r  act  appro ve<l  June  13, 1902.     $300, 000. 00 
July  1,  1902,  balance  unexpended 300, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 550, 000. 00 

Amount  that  can  be  profitabl  v  expended  in  iiscal  vear  ending  June  30, 

1904,  in  addition  to  the  balance  unexiKMided  Julv  1 ,  1902 200, 000. 00 

Submitted  in  compliance  with  reijuirements  of  sundry  civil  ai^t  of  June 

4,  ls97. 

DAMS    Nl)8.    13    AND    18. 

July  1,  1901,  balance  unexi)onded .- $580,849.21 

Amount  appropriated  by  sundry  civil  mtt  appn^ved  June  28,  1902 46, 600. 00 

627, 449. 21 
June  30,  1902,  amount  expended  during  fiscal  year 30, 561. 80 

July  1,  1902,  balance  unexpended 596,887.41 

July  1,  1902,  outstanding  liabilities 3, 140. 98 

July  1,  1902,  balance  available 593,746.43 


July  1 ,  HKr2,  amount  covered  by  uncompleted  contracts 275, 468. 11 


Amount  ( ostimate<l )  require*!  for  completion  of  existing  project 1, 043, 400. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 

30,  1904,  in  addition  to  the  balance  unexpendetl  Jiilv  1,  1902 800, 000. 00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of 

June  4,  1897. 

DAM    NO.    19. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  ..  $25,000.00 
July  1,  1902,  balance  unexpended 25,000.00 

(See  Appendix  F  F  1.) 
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S,  Little  Kaumrha  Rlver^  ^Vef^t  Virr/inia, — [This  work  was  in  charge 
of  Maj.  E.  11.  Rutfuor,  Corps  of  Engineers,  until  January  31,  1JM)2.J 
A  description  of  the  original  condition  of  the  river  and  its  availability 
forpurposes  of  comni(»rce  is  given  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1875,  page  740. 

The  original  project  provided  for  removing  rocks,  snags,  over- 
hanging and  fallen  trees  above  Burning  Springs,  W.  Va.,  at  a  cost  of 
$7,300,  as  approved  by  Congress  on  August  14,  1870.  Th(^  act  of 
Congress  of  June  14,  1880,  made  provision  for  the  construction  of  a 
lock  and  dam  2  miles  above  Burning  Springs.  This  lock  and  dam  was 
opened  to  navigation  on  December  2,  181)1,  and  has  ])ecn  maintained 
under  the  indefinite  ap^)ropriation  for  operating  and  care  of  canals  and 
other  works  of  navigation. 

The  amount  expended  to  June  BO,  1002,  is  $213,24().2r>. 

No  work  was  done  during  the  year.  The  condition  of  the  slack- 
water  system  and  the  maximum  draft  (4  feet)  that  could  be  carried 
June  30,  1902,  over  the  shoalest  part  of  the  locality  imder  improve- 
ment, remained  practically  as  presented  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1000,  page  489. 

The  $1,000  appropriated  ])v  the  act  of  June  13,  1902,  will  be  used  in 
clearing  the  river  of  obstructions  which  have  re-formed.  The  act  also 
provides  for  an  examination  with  a  vie>v  of  continuing  the  improve- 
ment to  Burnsville. 

A  statement  of  the  conunerce  is  given  in  the  report  for  operating 
and  care  of  lock  and  dam  on  Little  Ivanawha  River,  West  Virginia. 

July  1,  1901,  balance  imex]M-n(le<l $171.74 

Amount  appropriate<l  by  river  and  harbor  act  approved  June  13,  1902. .       1,  (XK).  00 

July  1,  1902,  balance  unexpende<l 1, 171.  74 

(See  Appendix  F  F  ±) 

3.  Operatin(/  and  atre  of  lock  and  dam  an  Little  Kanawha  Rlvtr^ 
West  Virginia. — [This  work  was  in  charge  of  Maj.  E.  H.  Rutfner, 
Corps  of  Engineers,  until  January  31,  1902.]  The  lock  and  dam, 
known  as  No.  5,  was  built  under  the  appropriation  for  improving 
Little  Kanawha  River,  West  Virginia,  being  a  part  of  the  original  proj- 
ect as  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1875, 
page  740. 

The  amount  expended  for  ojxu-ating  and  care  of  this  work  to  June 
80,  1902,  is  $27,070.75,  of  which  $a,180.4t»  was  expended  during  the 
past  year. 

The  loc»k  was  opei'ated  during  the  year,  and  the  necessary  repairs 
were  made  to  the  lock  and  dam.  They  w^ere  both  in  good  condition 
at  the  close  of  the  year. 

The  lock  and  dam  provide  4  feet  at  mean  low"  water,  but  owing  to 
the  leaky  condition  of  the  dams  lielow,  owned  by  the  Little  Kanawha 
Navigation  Company,  the  depth  is  often  less. 

An  examination  of,  with  a  view  to  acquiring,  the  locks  and  dams  of 
the  navigation  company  is  provided  by  the  act  of  June  13,  1902. 

The  commerce  that  passed  Ix)ck  No.  5  during  the  calendar  year 
1901  amounted  to  122,11>()  tons,  of  which  110,660  tons  consistecl  of 
timber  and  lumber;  6,200  passengers  were  carried. 

(See  Appendix  F  F  3.) 

If..  Kanav)lia  Rirci\  West  Virginia. — [This  work  was  in  charge  of 
Maj.  E,  H.  Ruffner,  Corps  of  Engineers,  until  January  31,  1902^]    A 
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description  of  the  condition  of  the  river,  the  projects,  and  the  general 
work  accomplished  (the  locks  and  dams  being  in  operation)  is  con- 
tained in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page 
490. 

The  amount  expended  under  the  original  project  is  $50,000;  that 
expended  under  the  present  project  to  June  30, 1902,  is  $3,985,550.28. 

Work  on  this  improvement,  as  provided  in  the  modified  project,  is 
practically  completed,  except  some  channel  dredging,  the  completion 
of  a  towlK)at,  additions  to  lock  houses,  guard  cribs  at  No.  3,  dump 
boat,  cisterns,  drains,  pavements,  etc.     During  the  past  fiscal  year 

Sfood  progress  was  made  with  the  dredging;  the  foundations  for  the 
ock  houses  were  completed;  ten  cisterns  were  dug,  and  about  85  per 
cent  of  the  new  towboat  finished. 

The  river  and  harbor  act  of  June  13, 1902,  provides  for  an  examina- 
tion of  the  river  from  Lock  No.  2  to  the  falls. 

The  maximum  draft  which  can  be  carried  at  the  shoalest  part  of  the 
slack-water  system  at  mean  low  water  is  6  feet. 

For  commercial  statistics  see  report  for  operating  and  (»re  of  lo<;ks 
and  dams  on  Kanawha  River,  West  Virginia. 

July  1,  1901,  balance  unexpended $182,753.95 

June  30,  1902,  amount  expended  during  fiscal  year 10, 104. 23 

July  1,  1902,  balance  unexpended 172,649.72 

July  1,  1902,  outstanding  liabilities 706.12 

July  1,  1902,  balance  available 171,943.60 

July  1,  1902,  amount  covered  by  uncompleted  contracts 19, 634. 42 

(See  Appendix  F  F  4.) 

5.  Operatlrw  and  care  of  locks  and  da^ns  on  Kanawha  River^  West 
Virginia. — [This  work  was  in  charge  of  Maj.  E.  H.  Rutfner,  Corps  of 
Engineers,  until  January  31, 1902.]  Under  the  projects  for  improving 
the  Kanawha  River  10  locks  and  dams  were  built,  2  fixed  dams  and  8 
movable  (Chanoine  type),  extendmg  slack-water  navigation  for  a  dis- 
tance of  90  miles  from  the  Ohio  Kiver.  The  maintenance  of  these 
works  is  provided  for  by  the  indefinite  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation. 

The  location  of  each  lock  and  dam,  and  year  in  which  completed,  is 
given  in  the  Annual  Report  of  the  (>hicf  of  Engineers  for  1899,  page 
428. 

The  total  amount  expended  in  opemting  and  care  of  these  works  to 
June  30, 1902,  is  $479,167.56,  of  which  $47,000.94  was  expended  during 
the  past  year. 

High  water  and  ice  interrupted  navigation  for  thirty-five  days  at 
Locks  Nos.  2  and  3  (fixed  dams),  and  the  repair  of  gates  and  removal 
of  deposit  a  further  nine  days  at  No.  3.  The  movable  dams  were 
operated  without  notable  acciaent. 

Owing  to  the  length  of  service  of  most  of  the  works  on  this  river 
considerable  renewal  is  now  required,  and  the  cost  of  maintenance 
will  in  the  immediate  future  be  greater  than  heretofore.  The  works 
were  kept  in  good  condition  during  the  year. 

The  commerce  for  the  past  year  is  1,547,610  tons,  of  which  1,370,180 
tons  was  coal  and  124,793  tons  timber  products,  an  increase  of  71,680 
tons  over  the  calendar  year  1901. 

(See  Appendix  F  F  6.) 
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6,  Gavley  R!ret\  TIW  Vlnjlnia, — [This  work  Wiis  in  charge  of  Muj. 
E.  H.  Ruffner,  Corps  of  Engineers,  until  January  31,  1002.]  A 
description  of  the  conditions,  project,  etc.,  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  liMM^  page  41)1. 

The  amount  expended  to  June  30,  VM^l,  is  *l4,7;JS.i>7. 

No  work  was  done  during  the  y(*ar.  The  condition  of  the  river  and 
the  nmximuni  depth  (2  feet)  remain  practirally  as  stated  in  the  Animal 
Report  of  the  Chief  of  Engineers  for  IJMU,  page  4S1>. 

The  commerce  consists  chiefly  of  saw  logs,  which  an*  floated  to  the 
mills;  during  the  cjilendar  year  llM^L  about  1,305  tons  wcn^  floated  into 
the  Kanawha  River,  and  about  li),l()7  tons  were  floated  to  (-amden-on- 
Gauley,  a  distance  of  from  11  to  2S  miles. 

July  1,  UK)1,  balance  iiiu*xi)cndc<l $2S2.  W^ 

June  30,  1902,  amount  exi)eudod  dnrinp  liHcal  yt^ar 21 .  20 

July  1,  1902,  balance  uncxj»en<le<l 201 .  78 

July  1,  1902,  outstanding  liabilities 4. 50 

July  1,  1902,  Imlanw  available 257.23 

(See  Appendix  F  F  6.) 

7.  Elk  Iiive)\  West  Ytnjrnin. — [This  work  was  in  charge  of  Maj. 
E.  H.  Raflfner,  Coi*ps  of  Engineers,  until  January  31,  1902.]  A 
description  of  the  conditions,  project,  etc.,  is  contained  in  the  Annual 
Report  of  the  Chief  of  Fingineers  for  11)00,  page  4l>3. 

The  amount  expended  to  June  :U»,  1902,  is  J«^30,25*.».  VL 

No  work  was  done  during  the  vear.  The  maxinuun  draft  (2  feet) 
over  the  improved  part  remains  as  stated  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  li>01 ,  page  489. 

The  commerce  of  the  river  for  the  calendar  year  1901  consisted 
principally  of  saw  logs,  railroad  ties,  tan  bark,  and  lumhi»r,  amounting 
to  87,785  tons. 

The  river  and  harlK)r  act  of  June  18,  1902,  provid(*s  for  an  exam- 
ination of  the  P^lk  Kiver  with  a  view  to  open-river  navigation. 

July  1,  1901.  Ijalance  unexi)ende<l $248.13 

June  30,  1902,  amount  expended  during  iiscal  year 7. 25 

July  1,  1902,  ])alance  unexpende<l 240. 88 

(See  Appendix  F  F  7.] 

IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO,  OF  GL'YANIK)T  UIVKR, 
WEST  VIRGINIA,  OF  BIG  SANDY  RIVER  AM)  ITS  FORKS,  WEST  VIR- 
GINIA AND  KENTUCKY,  AND  OF  KENTUCKY  RIVER,  KENTUCKY. 

This  district  wa.s  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engi- 
neers. Division  Engineer,  Col.  Amos  Stickney,  Corps  of  Engineers, 
to  July  24, 1001;  Lieut.  Col.  Thos.  H.  Handbury,  Corps  of  Engineers, 
from  July  24,  1001,  to  Jaiuiary  15,  liK)i>,  and*^Col.  (i.  J.  Lydecker, 
Corps  of  Engineers,  since  that  date. 

1,  Muskinquiui  Rlvri\  Ohi(*, — The  original  condition  of  the  water- 
way was  as  described  in  the  Annual  Keport  of  the  C/hief  of  Engineers 
for  1900,  page  488. 

The  report  is  limited  to  work  carried  on  under  an  appropriation  of 
$102,000  by  act  of  August  11,  1888,  for  the  construction  of  a  lock  at 
Taylorsville  and  the  reconstruction  of  the  lock  at  Zanesville,  Ohio, 
and  to  work  carried  on  under  an  appropriation  of  $0,000  for  the  repair 
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and  oxtenyion  of  the  levee  at  Zanesville,  Ohio,  which  was  included 
in  the  sundry  civil  act  of  Julv  I,  1808.  The  river  and  harbor  act  of 
August  18,  ]  S94,  provided  for  the  completion  of  the  ice-harbor  lock 
and  its  appurtenances  at  mouth  of  Muskingum  River,  diverting  for  this 
purpose  a  portion  of  the  funds  remaining  to  the  credit  of  the  August 
11,  1888,  appropriation. 

All  the  work  contemplated  by  the  original  and  modified  project  has 
been  accomplished,  except  the  reconstruction  of  the  Zanesville  lock, 
which  work  wa.s  indefinitely  postponed  by  the  act  of  Congress  approved 
August  18,  18<j4.  The  amount  expended  on  the  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1902,  is  $10(),5)32.51. 

The  mininmm  sill  depth  is  the  controlling  mean  low-water  depth  of 
the  Muskingum  River  system.  This  is  6  feet  at  the  Taylorsville  lock 
and  3  feet  at  the  ice-harbor  lock  at  mouth  of  river.  The  variations  of 
level  of  water  surface  at  the  two  locks  is  from  6  feet  to  24  feet  above 
the  upper  sill  at  the  Taylorsville  lock  and  from  7.0  feet  to  46  feet 
above  tlie  corresponding  sill  of  the  ice-harbor  lock  at  mouth  of  river. 

Reference  is  made  to  the  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  pages  424  and  2454,  for  certain  work  required  to  complete  the 
improvements,  and  the  Annual  Report  of  the  (yhief  of  Engineers  for 
1895,  page  2390,  for  report  of  examination  and  survey  of  the  Muskin- 
gum River  above  Zanesville,  Ohio,  with  a  view  to  its  improv^ement 
and  the  restoration  of  a  lock  and  dam  rendered  useless  by  decay  and 
destruction. 

The  commercial  statistics  for  this  work  can  not  be  separated  from 
the  general  commerce  of  the  Muskingum  River,  and  are  reported 
under  the  head  of  operating  and  care  of  locks  and  dams  on  the  river. 

July  1,  1901,  balance  iinexpndeil $1,067.49 

Amount  appropriatt'(ll)y  river  and  harbor  act  approved  June  13,  1902..     10,300.00 

Julv  1,  1902,  balance  unexm'nde<l 11,367.49 

July  1 ,  1902,  outstanding  liabilities 2. 26 

July  1,  1902,  balance  available 11, 365. 24 

(See  Appendix  G  G  I.) 

2,  Operathuj  and  care  of  loci's  at  id  dams  on  Mml^inguin  Hlver^ 
O/i/'o. — The  original  condition,  scope  of  improvements,  its  availability 
for  purposes  of  commerce,  and  the  existing  project  for  maintaining 
the  improvements  are  given  in  the  annual  report  for  1901,  pages  485 
and  480.  A  statement  of  the  amounts  and  dates  of  all  allotments  for 
this  work  is  given  in  the  report  of  the  district  officer. 

Up  to  the  dose  of  the  fiscal  year  ending  June  80,  1902.  a  total  sum 
of  ^1,393,253.74  has  been  expended  in  general  repairs  and  in  maintain- 
ing the  navigable  depth  and  width  of  channels  by  dredging.  An  addi- 
tional sum  of  $17,190.44  was  expended  in  building  a  protection  wall  at 
Zanesville  and  altering  certain  bridges  at  TaA^lorsville  and  Marietta. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1902, 
amounted  to  $48,070.11.  With  this  sum  the  system  has  been  operated 
and  kept  in  repair  and  deposits  were  dredged  from  the  channels 
between  the  locks. 

The  depth  and  width  of  channels  remain  the  same  as  at  the  close 
of  the  preceding  fiscal  year;  the  maximum  draft  that  can  be  carried, 
June  30,  1902,  at  mean  low  water  over  the  shoalest  part  of  the  river 
is  5.5  feet,  except  at  Lock  No.  1  and  Lock  No.  4,  where  the  minimum 
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sill  depths  are  3  feet  and  5  feet,  respectively.  The  ten  locks  of  the 
system  pass  out  of  use  as  soon  as  a  tixed  discharcre  obtains  at  the  cor- 
responding dams;  the  navigable  high-wator  line  varies  in  height  above 
the  normal  levels  of  the  different  pools  from  8.7  feet  at  Dam  No.  1  to 
12  feet  at  Dam  No.  0. 

The  system  was  in  good  navigable  condition  at  the  close  of  the  fiscal 
year,  but  many  parts  are  decayed,  worn  out,  and  nmst  be  renewed. 

The  total  commerce  for  the  calendar  }■  ear  1901  was  81,608  tons  of 
freight,  valued  approximately  at  ^,500,000,  and  77,580  passengers. 

(See  Appendix  G  G  2.) 

J.  Gxiyandot  Rive)\  ^VeHt  Virgi/ria, — A  description  of  the  original 
condition,  project,  etc.,  is  given  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  pages  489,  490. 

Up  to  June  30, 1902,  ^22,499.78  had  been  expended,  resulting  in  the 
partial  improvement  of  the  river  by  the  removal  of  obstructions  over 
a  distance  of  119  miles. 

Light-draft  steamboats  can  run  at  moderate  stages  of  water  over 
about  80  miles  and  log  rafts  over  the  entire  length  of  the  improved 
portion  of  the  stream,  the  maximum  draft  that  could  be  carried  June 
30,  19()2,  at  mean  low  water  being  about  20  inches. 

The  commerce  consists  almost  entirely  of  timber,  cross-ties,  and 
staves  and  has  increased  from  61.128  tons  in  1891  to  160,000  tons  in 
1901.  A  statement  of  this  is  given  in  detail  in  the  report  of  the  local 
officer. 

COMMEKCIAL    STATISTICS. 

Fiscal  year —  Tons,      i  (  alendar  v(»ar —                               Tons. 

1891 61,128  ,           1897.'. 190,000 

1892 103,800  1          1898 158,000 

1893 162,250  1          1899 110,000 

1894 141,221 


1895 247,400 

1896 202,000 

1897 143,300 


1900 130,000 

1901 160,000 


July  1,  1901,  balance  unex^Hmded $0.22 

July  1,  1902,  balance  unexpende<l .22 

(See  App(?ndix  G  G  3.) 

^.  Big  Savdy  River  and  Tug  and  Leirim  fo7*l's^  West  Virginia  and 
Kentucky. — In  its  original  condition  this  river  and  its  forks  were  much 
obstructed  h\'  rocks,  bars,  snaj^s,  and  leaning  trees.  During  the  low- 
water  period  of  each  ^ear  navigation  was  practically  suspended. 

The  original  project,  providing  for  the  removal  of  rocks,  snags,  and 
overhanging  trees  from  the  main  stream  and  the  Levisaand  Tug  forks, 
which  unite  at  the  town  of  Jjouisa,  Ky.,  to  form  the  main  stream,  w^as 
for  "improving  Big  Sandy  River,  from  Catlettsburg,  Ky.,  to  the 
head  of  navigation,"  and  was  adopted  in  1878.  (Annuiu  Report  of  the 
Chief  of  Engineers  for  1875,  pp.  756-70i>.)  This  improvement  was 
for  the  purpose  of  aiding  lioht-draft  steamboat,  push-boat  and  raft- 
ing navigation  on  the  main  river  and  the  Tug  and  Levisa  forks. 

In  1880  the  appropriations  for  the  forks  were  made  distinct  from 
that  for  the  main  river,  and  three  works  resulted.  At  the  same  time 
the  project  of  1878  for  the  improvement  of  the  Big  Sandy  proper  was 
so  modified  as  to  provide  for  the  construction  of  a  locK  and  dam  in 
that  stream  at  Louisa  immediately  below  the  junction  of  Licvisa  and 
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Tug  forks.  A  concurrent  resolution  of  Congress  of  April  14,  1898, 
required  surve^^s  and  the  preparation  of  more  completeplans  and  esti- 
mates for  the  improvement  of  the  Big  Sandy  and  the  Tug  and  Levisa 
forks  of  same  in  Kentucky  and  West  Virginia,  with  probable  cost  of 
same.  A  report  was  submitted  and  is  printed  as  House  Doc.  No.  456, 
Fifty-fifth  Congress,  second  session,  and  found  on  page  2159  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1898. 

The  river  and  harbor  act  of  March  3, 1899,  adopted  a  portion  of  the 
extended  improvement  recommended,  and  authorized  the  letting  of  con- 
tracts for  completion  of  two  locks  and  dams  on  the  Big  Sandy  River, 
between  Louisa  and  the  mouth,  at  a  cost  not  to  exceed  $450,000. 

The  river  and  harbor  act  of  June  13,  1902,  authorized  the  construc- 
tion of  a  lock  in  each  of  the  forks  next  above  their  junction,  the  com- 
pletion of  the  locks  and  dams  in  the  Big  Sandy  River,  and  the  raising 
of  the  crest  of  the  dam  at  Louisa.  An  appropriation  of  $175,000  was 
made,  and  authority,  for  the  expenditure  of  $175,000  additional  given. 

Up  to  June  30,  1902,  the  expenditures  had  aggregated  $593,234.38, 
with  results  as  follows: 

Under  the  project  for  the  removal  of  obstructions  the  channel  had 
been  cleared  and  maintained  from  1878  to  1880. 

Under  the  modified  projects  of  1880  and  1891  a  lock  and  movable 
dam  had  been  opened  to  navigation,  and  the  river  maintained  in  navi- 
gable condition  b}'  the  removal  of  obstructions. 

The  survey  provided  for  in  the  act  of  March  3, 1899,  had  been  com- 
pleted and  the  construction  of  two  locks  was  well  under  way,  the  cot' 
lerdams  having  been  completed,  and  a  part  of  the  river  wall  at  each 
lock  constructed.  These  locks  are  to  be  of  Portland  cement  concrete. 
The  dwelling,  cement  house,  road,  etc.,  at  Lock  No.  2,  and  cement 
houses  at  Lock  No.  1,  were  completed,  and  valves  and  gearing  and 
necessary  cement  purchased. 

The  maximum  draft  which  can  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  river  is  20  inches,  and  the  variation  of  water 
surface  at  Catlettsburg  is  sometimes  as  much  as  60  feet,  and  at  Louisa 
as  much  as  40  feet. 

The  commerce  consists  of  timber  and  farm  products.  The  amount 
can  not  well  increase  until  slack  water  has  been  extended  by  addi- 
tional dam«  above  and  below  the  single  dam  now  in  place. 

A  description  of  original  condition,  project,  etc.,  is  given  in  the 
Annual  Report  of  the  Cnief  of  Engineers  for  1901,  pages  493,  494. 

Up  to  June  30, 1902,  $27,679.59  had  been  expended  on  Levisa  Fork, 
and  $29,222.50  on  Tug  Fork,  a  total  of  $56,902.09,  resulting  in  the 
material  improvement  of  navigation,  giving  increased  facilities  for 
push  boats  at  low  water  and  rafts  and  steamboats  at  moderate  stages 
for  a  distance  of  about  100  miles  on  each  fork. 

The  work  heretofore  done  has  enabled  craft  drawing  20  inches  to 
run  at  mean  low  water  over  the  shoalest  parts  of  the  streams. 

The  commerce  consists  largely  of  timber,  cross-ties,  and  staves,  and 
varies  somewhat  with  the  condition  of  the  rivers,  being  greatest  dur- 
ing wet  seasons  and  least  during  times  of  long-continued  ary  weather. 
In  general  it  is  about  175,000  tons  for  Levisa  and  125,000  tons  for 
Tug,  a  total  of  300,000  tons.  The  statistics  in  detail  are  given  in  the 
report  of  the  local  office. 

A  continuation  of  the  improvement  of  the  main  river  should  include 
regulating  works  below  Dam  No.  1. 


RIVER   AND   HARBOR   IMPROVEMENTS.  419 

CX)MMERCIAL  bTATIKTICS. 

Fiscal  year —  Tons.       Calen(lar  year—  Tons. 

1890 268,582  1897 406,900 

1891 277,303  1898 415,400 

1892 455,926  1899 328,272 

1893 46f<,723  !  1900 300,000 

1894 297,800  1901 349,862 

1895 545,910 

1896 471,382 

1897 414,500 

The  above  is  the  conmierce  of  the  three  streams:  Big  Sandy,  proper, 
from  Ijouisa,  K}'.,  to  its  mouth  in  the  Ohio  at  Catlettsl)urg',  Ky.,  a 
distance  of  26  miles,  and  of  Levisa  and  Tug  forks,  which  unite  at 
Louisa  to  form  the  main  river. 

July  1,  1901,  balance  unexpende<l $404,210.02 

AmouDt  appropriated  by  nver  and  harbor  act  approved  June  13, 1902.      178, 000. 00 

582, 210. 02 
June  30,  1902,  amount  expendwi  during  fiscal  year 88, 444. 40 

July  1,  1902,  balance  unexpended 493, 765. 62 

July  1,  1902,  outstanding  liabilities 828.06 

July  1,  1902,  balance  available 492,937.56 


July  1,  1902,  amount  covered  by  uncompleted  contracts 156, 628.  77 


Amount  (estimated)  required  for  completion  of  existing  project 4, 080, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 

(See  Appendix  G  G  4.) 

6.  O^eratinff  and  care  of  lock  and  davi  on  Bin  Sandy  Rivera  West 
Virginia  and  Kentucky, — This  lock  and  dam,  located  near  Louisa, 
Ky.p  were  finished  during  the  fiscal  year  of  181)7  under  appropriations 
for  improving  Big  Sandy  lliver,  West  Virginia  and  Kentucky. 

The  lock  has  a  depth  of  1  foot  9  inches  over  the  lower  sill  at  mean 
low  water  and  of  11  feet  J)  inches  over  the  upper  sill  at  pool  level. 
When  the  other  dams  of  the  series  have  been  built  the  minimum  depth 
at  pool  stage  will  l)e  ♦>  feet.  The  lock  is  52  feet  wide  and  190  feet 
long  between  hollow  quoins.     The  navigable  pass  is  130  feet  wide. 

'file  project  involves  operating  and  care  for  the  lock  and  dam  with 
8uch  funds  as  may  annually  be  allotted. 

The  amount  expended  for  this  purpose  to  June  30,  1902,  was 
$15,613.36,  the  work  having  continued  since  July  1,  1897. 

On  June  30, 1901,  the  work  was  in  good  condition  and  available  for 
commerce. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1902,  were 
$3,351.87,  and  have  resulted  in  keeping  the  work  in  e'xcellent  naviga- 
ble condition,  the  buildings,  walks,  ana  grounds  in  repair,  and  in  tne 
satisfactory  operation  of  the  lock  and  dam. 

Commercial  statistics  for  this  work  are  given  in  the  report  for 
improving  Big  Sandy  River. 

(See  Appendix  G  (jr  5.^ 

6.  Kentucky  Hiver^  Kentucky, — The  project  was  adopted  in  1879 
(Annual  Report  of  the  Chief  of  Engineers  for  1879,  pp.  1398-1422), 
at  which  time  the  five  locks  and  dams  were  in  bad  condition  and  navi- 
gation was  suspended  because  of  damage  to  the  two  lower  dams.    These 
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works  were  built  by  the  State  of  Kentuckj^,  which  not  only  failed  to 
keep  them  in  repair,  but  also  allowed  the  pooLs  to  fill  with  snags. 

Tne  project  provided  for  repairing  the  hve  locks  and  rebuilding  the 
dams,  the  removal  of  channel  obstructions,  and  the  extension  of  6-foot 
slack-water  navigation  to  the  Three  Forks,  a  distance  of  about  261  miles 
from  the  mouth  at  Carrollton,  Ky.,  where  this  stream  joins  the  Ohio. 

The  amount  expended  to  June  80,  1902,  was  $2,151,212.85,  by 
which  expenditure  the  original  works  were  repaired  and  rebuilt  and 
three  additional  locks  and  dams  were  constructed  above,  and  a  dam 
was  built  at  Beattyville,  Ky.,  which,  however,  being  at  the  proposed 
head  of  navigation  and  not  conne<;ted  by  slack  water  with  the  others 
below,  has  been  of  no  benefit. 

The  first  dam  in  the  series  is  4  miles  from  the  Ohio,  and  during  the 
extreme  low  water  in  the  latter  stream  the  depth  is  reduced  to  about 
2i  feet;  otherwise  the  minimum  draft  is  5.5  feet  to  Dam  No.  9,  now 
under  construction,  a  distance  of  158  miles,  above  which  no  boats  can 
run  at  low  stage. 

There  has  been  no  increase  in  the  length  of  navigable  river  during 
the  vear. 

The  available  length  of  the  original  locks  is  146  feet  with  38  feet 
width;  the  new  locl^  have  an  avaflable  length  of  148  feet  and  a  width 
of  52  feet. 

The  expenditure  during  the  year  ending  June  30, 1902,  has  resulted 
in  the  completion  of  the  cofferdam  for  the  construction  of  Lock  No.  9, 
the  excavation  required  to  begin  the  masonry,  and  the  building  of  the 
lock  walls  to  an  average  lieight  of  about  f)  feet.  The  dwelhngs  for 
the  acconmiodation  of  the  locknien  have  also  been  completed.  The 
land  for  the  site  of  Lock  and  Dam  No.  10  has  been  at'quired  and  a 
contract  for  the  construction  of  these  works  has  been  made. 

The  cost  of  completing  the  improvements  projected  will  exceed 
the  limit  of  authority  ($1,349,00())  under  existing  legislation  (Annual 
Report  of  the  Chief  of  Engineers  for  1899,  p.  2514).  It  is  proposed 
with  the  amount  authorized  to  complete  Locks  and  Dams  Nos.  10  and 
11,  begin  the  construction  of  No.  12,  and  place  the  pools  between  the 
dams  in  navigable  condition  by  the  removal  of  channel  obstructions 
and  timber  along  the  shores  which  would  be  killed  by  the  permanent 
raising  of  the  water  surface. 

The  commercial  statistics  will  be  found  in  the  report  upon  operat- 
ing and  care  of  Kentucky  River. 

July  1,  1901,  iTalaiice  unexpended $459, 365. 02 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 200, 000. 00 

659, 365. 02 
June  30,  1902,  amount  expended  during  fiscal  year 73, 577. 67 

July  1,  1902,  balance  unexpended 585, 787. 35 

July  1,  1902,  outstanding  liabilities 800.00 

July  1,  1902,  balance  available 584,987.35 

July  1 ,  1902,  amount  covered  by  uncompleted  contracts 332, 415. 73 

Amount  (estimated )  required  for  completion  of  existing  project 2, 135, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime 

80,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 200, 000. 00 

Submitte<l  in  compliance  with  requirements  of  sunary  civil  act  of 

June  4,  1897. 

(See  Appendix  G  G  6.) 


RIVER   AND   HAKBUB   IHPSUVKMKNTS. 


421 


7.  Opt^-atitig  and  care  uf  locks  and  danis  on  lutittuky  liiivt;  Ken- 
titcl'y. — The  niaintenauce  of  these  works  devolves  upon  the  indetinite 
appropriation  of  July  5,  1S84,  for  opci'ating  and  (.are  of  canal^^  and 
other  works  of  navigation;  the  total  expended  to  .June  30,  lifoi,  was 
ji881,392,16;  the  amount  expended  during  the  tiscal  vear  ending  June 
30,  1902,  was  $65,107.03.  With  this  Hum  the  loeks  were  operated  and 
the  channels  maintained  in  navigable  condition. 

On  June  30,  1902,  the  system  was  in  good  nuvigahle  condition,  but 
the  works  have  deteriorated  considerably  and  preija rations  are  Iwing 
made  to  extensively  repair  the  dam  at  Lock  No.  1  and  the  crilts  at 
sereral  of  the  others. 

The  commerce,  in  tons  of  freight,  at  the  different  lo^^'ks  for  the  last 
four  years  has  been  as  follows: 


Sfi.-lfi!l 

(12.7.'; 

IE 

UiltnU 

r  )-o>r. 

!S:S 

119,711 

IBOl. 

]k^ 

bi,m 

k:,4Sci 

106.338 

(See  Appendix  G  Ci  7.) 

IMPROVEMENT  OF  FALl-H  »IF  THK  OHIO  RIVER;  OF  WHITE  RIVER, 
INDIANA;  OF  WABASH  KIVKR,  INDIANA  AND  ILLINOIS,  AND  OF  CER- 
TAIN RIVERS  IN  KENTUCKY. 

This  district  was  in  the  charge  of  Capt.  W.  L.  Sibert,  Corps  of 
Engineers,  to  December  11,  lilOl,  and  in  the  temporary  charge  of 
Maj.  E.  H.  liuffner.  Corns  of  Engineers,  since  that  date.  Division 
Engineer,  Col.  Amos  Stit^ney,  Corps  of  Engineers,  to  July  24,  1901, 
Lieut.  Col.  Thos.  W.  Handbury,  Corps  of  Engineers,  from  July  24, 
1901,  to  January  15,  1902,  and  of  Col.  G.  J.  Lyde^^ker.  Corps  of 
Engineers,  since  that  date. 

1.  Falls  of  the  Ohio  Rher  at  Lauiamlln.  Ky. — Appropriations  for 
improving  the  Falls  of  the  Ohio  River  at  Louisville,  Ky.,  have  l>een 
applied  to  the  widening  and  straightening  of  the  upper  end  of  the 
Louisville  and  Portland  Canal;  the  enlargement  of  tne  basin' above 
the  now  locks;  and  to  the  straightening,  deepening,  and  control  of  water 
flow  of  the  channel  known  a.s  the  Indiana  Chute.  Under  these  separate 
heads  the  original  condition  was  as  follows: 

Before  the  adoption  of  the  original  project  in  1883,  the  approach  to 
the  canal  and  its  upper  end  above  the  i-ailroad  bridge  was  so  narrow  as 
to  be  a  source  of  con.stant  delay  to  the  large  coal  fleets  which  came 
down  the  river  on  oi-dinary  rises.  The  canal  proper,  from  Ninth  to 
Fourteenth  streeb^,  was  only  100  feet  wide  and  curved  between  the  two 
points,  90  that  progress  was  slow  and  accidents  frequent  and  unavoid- 
able. The  greater  pai-t  of  the  dike  marking  the  north  line  of  the 
approach  was  submerged  when  the  river  reached  a  st^e  of  8.4  feet, 
upper  canal  gauge;  and  at  9  feet  and  above  a  strong  cross  current  was 
created  by  which  many  vessels  were  pulled  against  the  structure,  and 
at  high  water  carried  over  it  to  the  rock  ledges.    This  approach  wa« 
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1,800  feet  long,  400  feet  wide  at  ib;  upper  end,  and  100  feet  wide  at  the 
mouth  of  the  canal,  opposite  Ninth  street.  Its  area  was  not  sufficient 
for  making  up  or  breaking  tows  before  leaving  or  entering  the  canal. 
The  main  channel  of  the  river,  })y  which  commerce  i^asses  the  falls 
when  the  stage  of  the  river  is  such  as  to  permit  navigation  over  them, 
is  known  as  Indiana  Chute.  Originally  it  was  very  crooked,  with  swift 
currents  and  whirls,  tilled  with  dangerous  rocky  points  projecting 
from  the  sides  and  lx)ttom,  and  navigable  by  skilled  pilots  onh'  when 
the  river  was  up  to  or  above  11  feet  on  the  upper  gauge  of  the  Louis- 
ville and  Portland  Canal. 

Prior  to  Januar}'  81,  1890,  there  was  no  specific  project  for  the 
improvement  of  Indiana  Chute.  The  work  was  carried  on  with  allot- 
ments from  appropriations  for  improving  Ohio  River,  and  under  proj- 
ects, having  in  view  the  removal  of  projecting  rocks  and  straightening 
the  channel  between  the  cross  dam  and  railroad  bridge,  but  no  definite 
limits  were  prescribed  within  which  work  was  to  be  done.  The  work, 
previous  to  the  adoption  of  the  definite  project,  resulted  in  increasing 
the  safe  channel  l>etween  the  ci'oss  dam  and  railroad  bridge  from  60  to 
250  feet,  and  the  removal  of  a  large  mass  of  reefs  just  below  the  bridge 
known  as  Ku})els  Rocks. 

The  projects  under  which  work  has  been,  and  is  now,  carried  on  are 
as  follows:  The  original,  adopted  in  1883,  and  slightly  modified  in 
1885,  which  provided  for  the  enlargement  of  the  canal  from  its  mouth 
to  a  point  below  the  railroad  bridge  and  a  large  harbor  or  basin  above 
the  mouth;  that  approved  January  31,  1890,  after  having  been  con- 
sidered and  submitted  by  a  Board  of  Engineer  officers  convened  for 
that  purpose,  which  included  work  and  structures  at  the  head  of  the 
canal  and  in  the  Indiana  Chute,  to  provide  a  navigable  channel  through 
the  latter  when  the  stage  of  the  river  is  at  or  above  8  feet  upper  canal 
gauge.  A  revision  of  the  latter  project,  submitted  b}-  a  Board  of 
Engmeer  officers  and  approved  April  8,  1899,  modified  the  area  to  be 
excavated  and  detemiinea  definitely  the  character  of  the  structures  to 
be  erected  in  the  enlargement  at  the  head  of  the  ainal.  That  portion 
of  the  project  peitaining particularly  to  the  enlargement  of  the  easterly 
end  of  the  canal  provides  for  enlarging  the  canal  on  its  northerly  side 
from  a  point  725  feet  below  the  railroad  bridge  near  Fourteenth  street, 
where  tnc  canal  is  a])ruptly  increased  from  90  to  210  feet  in  width. 
This  latter  width  is  gradually  increased  through  a  distance  of  nearly 
2,800  feet  to  3!^5  feet  at  the  head  of  the  canal  proper,  at  which  point 
the  enlargement  is  expanded  into  a  capacious  basin  1,200  feet  wide,  and 
practical!}^  parallel  to  the  Kentucky  snore.  Along  the  western  line  of 
this  basin  a  movable  dam  is  provided,  which  will  hold  the  river  at  stages 
of  8  feet  and  less  and  serve  as  a  sluice  for  carrying  away  mud  and 
deposit  at  stages  greater  than  8  feet.  The  dam  on  the  north  line  of 
the  basin,  connecting  one  end  of  the  movable  dam  with  the  present 
cross  dam  at  the  south  abutment  of  the  middle  chute,  is  built  of  con- 
crete, with  its  crest  at  8  feet  upper  canal  gauge,  which  provides  a  basin 
with  ample  acconnnodations  for  the  movement  of  vessels  and  tows 
approaching  the  canal. 

The  project  of  January  31,  1890,  as  applied  to  the  Indiana  Chute, 
is  not  materially  changed  by  the  revision  approved  April  8, 1899.  The 
geneml  object  is  to  make  the  chute  safely  navigable  for  descending  traffic 
when  the  stage  of  the  river  is  at  or  above  8  feet  upper  canal  gauge* 
oy  providing  a  good  channel  400  feet  wide  between  the  cross  dam  and 
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railroad  bridge.  The  top  of  Wave  Rock  is  to  be  excavated  to  refer- 
ence 22,  and  Willow  Point  to  reference  19.  Below  Willow  Point  a 
stone  dike  1,250  feet  long,  and  below  Wave  Rock  a  similar  structure 
2,300  feet  lonff,  curving  downstream,  will  fix  the  navigable  channel 
at  a  width  of  about  700  feet.  These  dikes  are  also  intended  to  reduce 
the  area  of  discharge  of  the  chute,  so  as  to  maintiiin  the  8-foot  depth 
over  Wave  Rock  and  Willow  Point  as  long  as  that  depth  exists  in  the 
channel  at  the  head. 

The  original  estimate  of  cost,  approved  January  81,  1890,  was 
$848,841.37.  The  revision,  approvea  April  8,  1899,  increased  this 
estimate  $41,091.58,  and  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1901  it  was  estimated  that  it  would  require  ^91,298.21  to 
complete  the  work. 

Following  is  a  synopsis  of  expenditures  under  the  allotments  and 
projects  referred  to  above,  together  with  their  revision  and  modifi- 
cations: 

Expended  from  allotmente  1881  to  January  31,  1890 $116, 049. 80 

Expen<iotl  under  j)roject  1883  for  enlargement  of  head  of  canal,  to  Jan- 
uary 31,  1890 347,380.68 

Reserved,  OUice  Chief  of  Engineers 1, 874. 20 

ExpendiHl  under  project  for  enlarging  ba^in  at  canal  locks 133, 000. 00 

Expended  under  revistnl  project  of  January  31,  1890,  to 
June  30,  1897: 

On  enlargement  at  head  of  canal $298, 856. 36 

On  Indiana  Chute  channel 10;i,  602. 81 

402,459.16 

Expended  under  combined  appropriations  for  enlargement  at  head  of 
canal  and  Indiana  Chute,  and  under  project  of  January  31,  1890,  to 

March  31,  1899 208,659.75 

Expended  under  combined  appropriations  for  enlargement  at  head  of 
canal  and  Indiana  Chute,  under  project  of  March  31,  1899,  to  June 
30,1902 304,457.86 

Aggregate 1,513,881.45 

Of  this  amount,  approximatelv  $600  was  expended  for  maintenance 
to  the  Wave  Rock  and  Wilh>w  Point  dikes  during  the  past  fiscal  year. 

The  lower  part  of  the  Indiana  Chute  was  completed  in  October,  1901. 
Gauge  readings  indicate  8  feet  of  water  on  Wave  Rock  when  there  is 
a  similar  stage  in  the  canal,  and  the  channel,  which  was  formerly 
crooked  and  dangerous,  is  now  comparatively'  straight  and  easy  to  run. 
This  completed  all  work  recommended  by  boards  prior  to  December, 
1901. 

The  upper  end  of  the  canal  mouth,  opposite  Ninth  street,  has  been 
increased  from  100  to  325  feet  in  widtn.  A  statement  showing  the 
quantity  and  character  of  commerce  passing  through  the  canal  and 
over  the  falls  may  be  seen  by  reference  to  the  report  of  operating  and 
care  of  Louisville  and  Portland  Canal. 

The  Board  of  Engineer  oflicers  in  1899  recommended  that  certain 
features  of  the  proposed  improvement  of  Indiana  Chute  should  not  be 
carried  on  until  the  approved  features  were  completed  and  their  effect 
noted.  The  approved  features  having  been  completed,  a  Board  of 
Engineer  oflScers  was  constituted  by  Special  Orders,  No.  41^  Head- 
quarters, Corps  of  Engineers,  United  States  Armj'^,  Washington,  D.  C, 
October  29,  1901,  to  consider  and  report  upon  the  additional  work 
necessary  to  produce  an  8-foot  channel  in  the  ujpper  part  of  the  chute 
when  there  was  a  similar  stage  in  the  canal.  The  report  of  this  Bo  •  id 
contemplates  forcing  into  the  Indiana  Chute  enougn  water  to  make  a 
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channel  of  the  required  width  and  depth,  the  water  to  be  controlled 
bv  concrete  dikes  on  either  side  of  the  cnute,  and  by  submerged  dams, 
ir  the  latter  are  found  necessar3\ 

To  secure  the  volume  of  water  necessary  in  the  chute  above  the  rail- 
road bridge  it  is  proposed  to  i*aise  the  Boul6  dam  adjoining  the  north 
wall  of  the  canal  from  8  to  9.5  feet  on  upper  canal  gauge,  ancTto  increase 
the  discharge  into  the  chute  by  the  removal  of  that  portion  of  the 
present  fixed  cross  dam  between  the  Middle  and  Indiana  chutes;  but  as 
a  dam  at  this  phice  is  necessary  to  maintain  navigation  through  the 
canal  and  in  the  river  above  during  lower  stages,  the  Board  adopted  a 
movable  dam,  which  is  to  be  kept  up  until  an  8-foot  stage  is  reached. 
A  subuierged  dam  is  to  be  built  across  the  bend  channel  just  below 
WhirlpoolPoint  for  the  purpose  of  decreasing  the  water  slope  above 
Wave  Rock.  The  proposed  improvements  are  expected  to  greatly 
facilitate  and  increase  the  navigation  of  the  falls,  it  being  estimated 
that  for  coal  alone  the  availability  of  the  Indiana  Chute  will  l>e 
increased  43^  per  cent  for  barge  tows  and  100  per  c(»nt  for  boat  tows. 
The  estimated  cost  of  the  proposed  work  is  $4()6,180,  of  which  $125,<)00 
maybe  unnecessar}^  should  the  dam  at  Whirlpool  Point  produce  a 
sufficient  raise  in  the  surface  at  and  above  Wave  Kock.  This  amount 
is  not  an  increase  in  the  estimate  of  the  fonner  boards  for  improving 
the  falls,  but  is  the  amount  necessary  to  complete  the  work  omitted  by 
the  Board  of  1890,  and  which  was  considered  and  approved  by  the 
Board  of  1901  and  by  the  Chief  of  Engineers. 

The  details  of  this  proposed  additional  work  will  be  found  in  Appendix 
H  H  1,  page  1970,  of  this  report. 

July  1,  1901,  balance  unexpended $34,615.62 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     41, 000. 00 

75,615.62 
June  30,  1902,  amount  expended  during  fiscal  year 21, 247. 07 

July  1,  1902,  Ixalance  unexpended 54, 368. 55 

July  1,  1902,  outstanding  liabilities 1 ,  111.  36 

July  1,  1902,  balance  available 53,257.19 

(See  Appendix  H  H  1.) 

S.  Operating  and  care  of  LoxnsviUe  and  Portlands  Canal. — ^The 
present  work  is  the  outgrowth  of  the  construction  of  the  canal  by  a 
private  corporation  in  1830,  and  its  transfer  to  the  United  States  in 
1874  by  the  authority  of  Congress.  The  canal  is  about  2  miles  long 
ai^  90  feet  wide  below  the  enlargement  at  the  head.  There  are  2  new 
mason  ly  locks  in  flight,  the  chambers  of  each  being  350  feet  long  and 
80  feet  wide. 

The  annual  estimates  and  projects  have  provided  for  operation  and 
maintenance  in  good  navigable  condition,  together  with  such  special 
work  as  may  from  time  to  tmie  l)e  found  necessary  to  make  it  sufficient 
to  meet  the  demands  of  navigation  and  commerce. 

Expenditures  from  Julv  1,  1880,  when  tolls  were  abolished  and  the 
canal  became  a  direct  charge  on  the  Treasuiy,  to  June  30,  1902, 
amounted  to  $1,674,122.17,  not  including  outstanding  liabilities. 

The  canal  is  available  to  commerce  at  all  stiiges  of  water  le5s  than 
12.7  feet,  upper  gauge,  and  serves  its  purpose  by  permitting  freer 
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navigation  around  the  falls  of  the  Ohio  River  at  .stages  of  water  when 
the  passage  can  not  be  made  by  the  open-river  channel. 

During  the  fiscal  year  ending  June  80, 1901,  4,742  boats,  barges,  and 
^niall  cmft  passed  through  the  canal;  the  tonnage  of  these  amounted 
to  1,061,643  and  they  carried  847,710  tons  of  freight  and  16,313  passen- 
gers. The  annual  average  for  the  past  twenty-one  years  of  tmffic, 
and  commerce  for  the  past  sixteen  years,  passing  this  place  via  canal 
and  open  river  is  as  follows:  Boats,  6,774;  tonnage,  1,841,908;  average 
freight  carried,  1,966,148  tons. 

(See  Appendix  H  H  2.) 

S,  Wiiba^h  River ^  Indiana  and  Illinois, — In  its  original  condition 
this  river  was  badly  obstructed  by  bars,  accumulations  of  snags,  rocky 
reefs,  and  numerous  secondary  channels  or  cut-oflfs,  which  lessened  the 
flow  of  water  through  the  main  channel,  and  navigation  was  impossible 
except  at  high  stages  of  water. 

From  the  commencement  of  the  work  in  1872  to  March  31,  1881, 
the  expenditures,  all  of  which  were  for  work  below  Vincennes, 
amounted  to  ^324,845.44.  Since  March,  1881,  expenditures  for  each 
section  of  the  river  are  given  below  sepamtely. 

{a)  Below  Vincennes. — From  March,  1881,  to  June  30, 1902,  expend- 
itures for  work  below  Vincennes  amounted  to  $369,808. 17^  including 
$26,000  expended  for  levee  work  at  Grayville,  111. 

Since  1884  the  greater  part  of  the  appropriations  for  the  section 
below  Vincennes  has  been  applied  to  the  construction  of  a  masonry 
lock,  timber  dam  with  masonry  abutment,  and  timber  guide  cribs  at 
Grand  Rapids.     These  works  were  completed  in  1894. 

Since  the  operations  and  funds  have  Deen  concentrated  to  complete 
the  structures  just  mentioned,  and  work  necessarily  suspended  else- 
where on  the  river,  the  improvements  at  other  places  have  rotted  away 
or  been  damaged  by  ice  and  freshets.  High  water  has  cut  its  way 
around  them,  leaving  the  river  as  badly  obstructed  as  it  was  before  its 
improvement  was  commenced,  and  with  no  improvement  to  its  naviga- 
tion and  commerce  other  than  the  channels  cut  through  solid  rock  and 
the  lock  at  Grand  Rapids,  which  latter  will  be  of  little  benefit  unless 
the  river  is  improved  in  such  manner  as  to  enable  boats  to  reach  that 
point. 

Therefore,  considered  as  an  entirety,  this  section  of  the  river  at  a 
normal  stage  is  not  available  for  navigation.  The  obstructions  now 
existing  present  no  unusual  features  to  indicate  that  they  would  be 
diflScult  to  overcome,  and  with  suflBcient  funds  for  regular  and  con- 
tinuous operations  the  river  could  be  easily  adapted  to  the  requirements 
of  commerce.  The  improvements,  however,  should  begin  at  the  mouth 
of  the  river  and  be  carried  continuously  upstream.  No  work  was 
done  on  this  section  of  the  river  during  the  past  year. 

The  only  commercial  statistics  available  are  those  collected  at  the 
look  at  Grand  Rapids,  and  given  in  the  report  upon  operating  and  care 
of  that  work. 

There  is  in  existence  no  approved  project  with  estimate  which  ade 
quately  provides  for  the  systematic  improvement  of  the  Wabash 
River,  and  as  a  prerequisite  to  the  preparation  of  such  a  project  a 
detailed  suivey  is  necessary.    The  river  and  harbor  act  of  June  13,  ' 
1902,  provides  for  a  survey  and  estimate  for  the  improvement  of  this 
section  of  the  river. 
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July  1 ,  1001,  balaiRu^  iinex|)f nded $15, 346. 39 

Amount  appropriated  by  river  an<l  harlxir  act  approved  June  13,  1902  . .      6, 000. 00 

July  1,  1902,  balance  unexpended 20,346.39 

July  1,  1902,  outstanding  liabilides 25.75 

July  1,  HK)2,  l>alance  available 20,320.64 

(/>)  Ahave  Vlncenm^i, — Since  this  part  of  the  river  became  the  object 
of  spc^ciiil  appropriations  tlie  sum  of  $94,933.65  had  been  oxpendea  to 
flune  30,  VMYl,  Formerly  a  ^ood  channel  3  feet  in  depth  wa«  main- 
tJiined,  but  for  several  years  past  the  appropriations  nave  been  too 
small  to  permit  of  other  tlian  snaiifging  operations  at  irregular  intervals. 
The  channel  at  present  is  available  for  navigation  only  at  high  stages 
of  water.  At  low  water  the  niunerous  snags,  bars,  and  secondary 
channels  render  navigation,  even  with  boats  of  lightest  draft,  extremely 
hazardous.  No  regular  line  of  steamboats  operates  upon  this  section 
of  the  river.  The  only  traffic  is  carried  on  during  high  stages  of  water, 
when  a  few  light-draft  boats  make  irregular  trips  to  transport  corn, 
wheat,  oats,  and  similar  conmiodities  to  the  nearest  railway  for  ship- 
ment. 

Funds  imder  the  former  estimate  are  so  nearly  exhausted  that  further 
field  work  is  not  proiK)sed  for  the  ensuing  fiscal  year.  Recommenda- 
tions its  to  additional  appropriations  can  not  be  made  until  the  survey 
and  estimate  provided  for  in  the  river  and  harbor  act  of  June  13, 
1902,  for  the  section  below  Vincennes  have  been  completed. 

July  1,  1901,  balance  unexpended $566.35 

July  1,  1902,  balance  unexi>ended 566. 35 

(See  Appendix  H  H  3.) 

^.  Ojytrating  and  care  of  loch  and  dam  at  Grand  Rapids^  Waiash 
Hirer. — This  lock  and  dam  were  built  from  funds  derived  from  appro- 
priations for  improving  Wabash  River,  Indiana  and  Illinois.  The 
operating  expenses  wore  also  paid  from  that  appropriation  until  March 
1,  1897,  since  which  date  thej  have  been  paid  from  allotments  from 
the  indefinite  appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation,  act  of  July  5,  1884.  The  annual  projects  and 
estimates  provide  for  the  lock's  operation  and  such  repairs  thereto 
and  the  appurtenant  structures  as  ma}^  be  necessary  to  maintain  them 
in  good  condition.  From  March  1, 1897,  to  June  30, 1902,  the  expend- 
itures amounted  to  §'21,372.05. 

A  synopsis  of  traffic  through  the  lock  during  the  fiscal  vear  1902  is 
as  follows:  Boats,  etc.,  278;  tonnage,  6,736;  freight,  l,278t  tons. 

(See  Appendix  H  H  4.) 

J.  White  River^  Indiana, — Originally  this  river  was,  throughout 
the  entire  reach  embraced  within  the  project,  badly  obstructed  by  rock 
reefs,  shoals,  remains  of  old  structures,  and  a  very  great  number  of 
snags.     It  could  be  navigated  only  during  high  stages  of  water. 

The  original  project  is  based  upon  report  of  examination  of  the 
White  River  and  its  forks  in  Indiana,  submitted  December  81,  1878, 
and  the  first  provision  for  improvement  w^as  made  in  the  river  and 
harbor  act  of  March  3,  1879.  The  object  was  to  provide  a  channel  as 
far  as  might  be  practicable  without  constructing  locks  and  dams,  at 
an  estimated  cost  of  $150,000.  The  project  has  not  been  amended  or 
revised.  Funds  under  the  former  estimate  are  practically  exhausted. 
The  river  and  harbor  act  of  August  18,  1894,  provided  for  a  resonrey 
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of  the  river  and  certain  portions  of  the  forks.  Full  report  of  this  sur- 
vey and  estimate  of  cost  under  alternative  plans  for  improvement  will 
be  found  on  pages  2483  to  2496,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1896.  The  total  expenditures  to  June  30,  1902,  were 
$119,296.18.  The  lower  13  miles  of  the  river  are  navigable  for  boats 
drawing  3  feet;  above  this  to  the  junction  of  the  two  forks,  and  about 
5  miles  up  East  Fork,  boats  drawing  18  inches  can  navigate  about  one 
tnonth  in  the  3  ear. 

July  1,  1901,  balance  unexpended $703. 82 

July  I,  1902,  balance  unexpended 703.82 

(See  Appendix  H  H  5.) 

6.  Green  River  above  the  mouth  of  Big  Barren  River ^  Kentucky, — 
Originally  this  part  of  Green  River  was  much  obstructed  by  snags, 
bowlders,  and  overhanging  trees.  Dam  No.  4,  Green  Jliver,  aflforded 
slack  water  for  about  18  miles. 

The  original  project  is  that  submitted  under  date  of  August  11, 1891 
(printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1891,  p.  2481), 
and  provided  for  slack-water  naWgation  from  the  upper  limits  of  Pool 
No.  4  to  Mammoth  Cave,  by  the  construction  of  two  locks  and  dams, 
at  an  estimated  cost  of  $^361,346.40  for  both.  One  of  the  locks  and 
dams  has  been  completed  and  opened  to  navigation,  thus  leaving  one 
more  lock  and  dam  to  be  constructed  to  complete  the  project.  The 
amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1902,  was  $179,053.59.  The  result,  as  stated  above,  is  the 
completion  of  Lock  and  Dam  No.  5,  and  the  extension  of  slack-water 
navigation  through  a  part  of  the  rich  mineral  district  bordering  on 
the  river,  and  which  heretofore  had  no  conveniently  accessible  means 
of  transportation. 

The  river  and  harbor  act  approved  June  13,  1902,  provides  funds 
to  the  amount  of  $180,000  for  the  construction  of  Lock  No.  6. 

Traffic  and  commerce  statistics  are  given  in  the  report  for  operating 
and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Kentucky. 

July  1,  1901,  balance  unexpended $4,393.22 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .  ISO,  000. 00 

184,393.22 
June  30,  1902,  amount  expended  during  fiscal  year 3, 373. 61 

July  1,  1902,  balance  unexpended 181,019.61 

July  1,  1902,  outstanding  liabilities ^       94.74 

July  1,  1902,  balance  available 180,924.87 

(See  Appendix  H  H  6.) 

7.  Operatmg  and  care  of  locks  and  dams  on  Green  and  Barren  rivers^ 
Kentucky, — ^The  United  States  acquired  possession  of  the  five  locks  and 
dams  on  Green  and  Barren  rivers  on  December  11,  1888,  by  purchase 
of  the  unexpired  lease  of  the  Green  and  Barren  River  Navigation  Com- 
pan V,  the  legislature  of  the  State  of  Kentucky  having  ceded  them,  with 
land  and  appurtenances  pertaining  thereto,  to  the  L  nited  States  upon 
condition  that  the  latter  should  extinguish  the  claim  of  the  navigation 
company  to  take  tolls  and  to  exercise  control  over  the  rivers. 

At  the  time  of  the  transfer  the  river  wall  of  Lock  No.  3,  Green  River, 
had  fallen  into  the  river;  the  lower  end  of  the  land  wall  of  Lock  No.  1, 
Barren  River,  was  badly  cracked  and  liable  to  fall  at  any  time,  and  both 
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walls  of  Lock  No.  2,  Green  River,  were  in  a  dangerous  condition.  The 
channel  of  the  river  was  much  obstructed  by  snags  and  slides. 

Since  the  United  States  acquired  control  of  the  locks  and  dams  navi- 
gation throughout  the  entire  system  has  been  restored  by  either  exten- 
sive repairs  or  new  work.  The  expenditures  for  repairs,  operations, 
and  maintenance  to  June  30, 1902,  aggregated  $1,134,773.23,  including 
$135,000  purchase  price. 

Following  is  a  synopsis  of  traffic  through  the  locks  during  the  fiscal 
years  1901  and  1902: 


Boats. 


1901. 


Groon  River:  ^Vo. 

l,<Mk  Nt».  1 • 3.856 

Look  No.  2 3.102 

Lock  No.  3 2,410 

Lock  No.  4 2,5S0 

Lock  No.  5 1.005 

Barren  River: 

Lock  No.  1 1,612 


1902. 


No. 

2. 772 

2.3(>6 

2,053 

2,157 

1,014 

1,476 


1901. 


1902. 


Freight. 


1901. 


1902. 


T^mnnnc. 

Jbnnage. 
515,475 

TbM. 

558,630 

452,522 

483,112 

450,094 

285.744 

414.417 

447, 777 

183,512 

370,846 

425,198 

117,054 

1-24,916 

169.784 

57,068 

195,  W7 

201,099 

46,445 

Tom. 
885.548 
242, 722 
168,087 
110.468 

47,  MO 

30.616 


(See  Appendix  II  11  7.) 

8.  Hough  Hirer,  Kentiwky. — Originally  this  river  was  very  much 
obstructed  by  snags,  sunken  logs,  ana  bowlders  in  the  bed,  and  by  over- 
hanging trees  on  the  banks.  Backwater  from  Rumsey  Dam  No.  2,  on 
Green  Kiver,  aflfected  the  lower  8  miles  of  the  river,  but  above  that 
distance  the  stream  was  very  shallow  at  low  water. 

The  project  for  the  improvement,  adopted  in  1890,  provided  for  the 
clearing  of  the  river  of  obstructions,  and  for  the  location  and  construc- 
tion of  a  lock  and  dam,  so  as  to  carry  slack  water  to  Hartford,  Ky., 
for  boats  not  exceeding  123  feet  in  length,  27  feet  in  width,  and  4  feet 
draft. 

This  lock  and  dam  were  completed  in  1896.  Expenditures  to  June 
30,  1902,  amounted  to  $102,304.81. 

Commercial  statistics  for  the  river  are  given  under  report  for  oper- 
ating and  care  of  lock  and  dam  on  Rough  River,  Kentucky. 

July  1,  1901,  balance  unexpended $3, 195. 19 

July  1, 1902,  balance  unexpended 3,195.19 

July  1,  1902,  out«?tanding  liabilities 17.27 

July  1,  1902,  balance  available 3, 177. 92 

(See  Appendix  H  H  8.) 

9,  Operatlnq  and  care  of  lock  and  dam  on  Rough  River,  Kentucky. — 
This  lock  and  clam  were  built  from  funds  provided  in  appropriations  for 
improving  Rough  River,  Kentucky,  and  opened  to  navigation  Decem- 
ber 12,  1896.  The  expenses  of  their  operation  and  care  since  July  1, 
1897,  have  been  paid  from  allotments  from  the  indefinite  appropriation 
for  operating  and  care  of  canals  and  other  works  of  navigation,  act  of 
July  5,  1884.  The  total  of  these  expenditures  to  June  30,  1902,  was 
$5,058.98. 

The  lock  and  dam  afford  slack-water  navigation  to  Hartford,  Ky. 

Traffic  through  the  lock  during  the  past  fiscal  year  included*  505 
boats  of  various  kinds,  with  an  aggregate  tonnage  of  20,110,  carrying 
21,703  tons  of  freight. 

(See  Appendix  H  H  9.) 
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LAKE    RIVERS    AND    HARBORS. 
IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 

This  district  was  in  the  charge  of  Capt.  D.  D.  Gaillard,  Corps  of 
Engineers.  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers, to  July  24, 1901,  and  Lieut.  Col.  O.  H.  Ernst,  Corps  of  Engineers, 
since  that  date. 

1,  Harlx/r  at  Grand  Marais^  Minn. — This  harbor  is  an  elliptical  bay, 
whose  major  axis  is  about  one-half  mile  and  whose  minor  axis  is  about 
one-fourth  of  a  mile  in  length.  It  has  an  opening  on  the  south  side 
which  was  originally  about  1,000  feet  in  width.  Before  improvement 
there  was  a  maximum  depth  of  14  feet  over  a  very  limitea  area,  the 
general  average  depth  being  only  8  or  9  feet.  It  is  the  only  harbor  of 
refuge  on  the  north  shore  between  Agate  Bay  and  the  international 
boundary  line. 

The  approved  project  of  April,  1879,  is  to  build  two  breakwater 
piers,  eacn  350  feet  long,  from  the  east  and  west  points  of  the  bay,  or 
one  pier  700  feet  long  from  the  east  point,  and  aredge  an  anchorage 
area  of  about  26  acres  to  a  depth  of  at  least  16  feet,  all  at  an  estimated 
cost  of  $139,669.40,  but  for  reasons  explained  in  the  report  of  the  local 
oflScer  (Annual  Report  of  the  Chief  of  Engineers  for  1898,  p.  2217) 
this  was  increased  to  $163,954.63. 

Two  breakwaters,  each  350  feet  long,  have  been  constructed  from 
the  east  and  west  points  of  the  bay,  the  work  being  completed  on 
August  13,  1901. 

The  amount  expended  on  the  project  up  to  the  close  of  the  fiscal 
vear  ending  June  30,  1902,  not  including  outstanding  liabilities,  was 
|l63,089.18,  of  which  about  $2,000  was  lor  maintenance.  The  work 
done  has  resulted  in  a  more  protected  harbor,  and  a  16-foot  anchorage 
area  of  about  26  acres. 

The  minimum  mean  low- water  depth,  June  30, 1902,  over  the  shoalest 
pait  of  the  locality  under  improvement,  was  16  feet. 

The  usual  variations  of  water  level  extend  from  about  0  to  +1  foot 
above  low-water  datum. 

The  commerce  of  the  port  has  increased  from  25  entrances  and  clear- 
ances, made  by  4  tugs  and  5  schooners,  with  60  tons  of  cargo,  valued 
at  $6,000,  in  1878,  to  418  clearances  and  entrances,  nearlv  all  steamers, 
with  24,118  tons  of  cargo,  valued  at  $249,144,  in  1901.  " 

The  value  of  the  commerce  of  the  harbor  from  1878  to  1901.  both 
inclusive',  is  estimated  at  $2,726,864. 

July  1,  1901,  balance  unexpended $20,937.08 

Amount  appropriated  by  river  and  harlx)r  act  approvc<i  June  13,  1902  . .      2, 000. 00 

22, 937. 08 
June  30,  1902,  amount  expended  during  fiscal  year 20, 676. 26 

July  1,  1902,  balance  unexpended 2,260.82 

(See  Appendix  III.) 

2.  Ilarbor  at  Aqate  Bay^  Minru'sota, — This  important  harbor,  situ- 
ated on  the  north  shore  of  Lake  Superior,  27  miles  northeast  of  Duluth, 
Minn.,  is  a  shipping  port  for  iron  ore  and  a  harbor  of  refuge. 

Before  improvement  there  was  ample  depth  for  navigation,  but  the 
harbor  was  exposed  to  storms  from  the  southwest,  and  to  reverse 
swells  from  severe  northeast  storms. 


430    BEPOBT  OF  THE  OHIEF  OF  ENGINEEBS,  U.  S.  ARMY. 

The  approved  project  of  January  4,  1887,  was  to  construct  two 
breakwater  piers  on  a  line  toward  each  other  from  the  eastern  and 
western  points  of  the  bay  to  be  l/XK)  and  J)00  feet  long,  respectively, 
leaving  an  opening  of  1,340  feet  between  their  extrenuties  and  inclos- 
ing an  area  of  109  acres. 

By  letter  of  the  Chief  of  Engineers,  March  23,  1899,  the  total  ulti- 
mate length  of  the  easterly  breakwater  was  increased  by  50  feet 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  m  annual  report  of  1887  on  account  of  higher  prices. 

The  amount  expended  on  the  approved  project  up  to  the  close  of 
the  fiscal  vear  ending  June  30,  1902,  not  including  outstanding  liabili- 
ties, was  $244,022.99,  of  which  about  $10,000  was  applied  to  the  main- 
tenance of  the  improvement. 

The  project  was  completed  on  November  1,  1901,  and  fulfills  verj 
effectually  the  pui*pose  for  which  it  was  designed. 

The  depth  at  the  entrance  is  over  60  feet,  and  vessels  drawing  20 
feet  can  reach  the  ore  piers  in  safety. 

The  usual  variation  of  water  level  extends  from  about  0  to  about  +1 
foot  above  low-water  datum. 

The  vessel  freight  of  this  harbor  has  increased  from  236,000  tons  of 
2,240  pounds,  valued  at  $624,800,  in  1886,  to  6,816,683  tons  of  2,000 
pounds,  valued  at  $13,602,018,  in  1901. 

The  total  valuation  of  the  commerce  of  this  port  for  seventeen  years, 
1886  to  1901,  inclusive,  is  estimated  at  $63,366,018. 

July  1, 1901,  balance  unexjjended $29,  J.94. 10 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .      2, 000. 00 

31, 194. 10 
June  30,  1902,  amount  expended  during  fiscal  year 29, 009. 09 

July  1, 1902,  balanc-e  unexpende<l 2, 185. 01 

(See  Appendix  112.) 

3.  Harho7*  at  Duluth^  Mlnn,^  and  Superior^  Wis. — Previous  to  the 
annual  report  of  1897  this  harbor  was  reported  on  under  the  separate 
heads  of  Duluth,  Minn.,  and  Superior,  Wis.,  respectively. 

The  act  of  June  3, 1896,  unified  these  harbors  under  the  above  title, 
and  provided  for  continuous  contracts  for  its  improvement  to  the 
amount  of  $3,080,563. 

This  harbor  consists  of  the  Duluth  Canal,  the  Wisconsin  Entrance, 
Superior  Bay,  Allouez  Bay,  St.  Louis  Bay,  and  St.  Louis  River  to 
the  limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles  from 
the  original  natural  entry,  which  before  improvement  was  obstructed 
by  shifting  bars,  with  but  9  feet  of  water  over  them.  The  bays  were 
broad  expanses  of  shallow  water,  averaging  only  8  or  9  feet,  except 
along  the  channel  through  them,  where  the  depth  was  greater  but 
variable. 

The  project  adopted  by  the  act  of  March  3,  1881,  previous  to  the 
present  one,  was  for  16-foot  navigation.  This  was  practically  com- 
pleted July  1,  1897,  and  resulted  in  giving  a  good  16-foot  navigation 
through  the  natuml  or  W^isconsin  Entry,  through  the  artificial  Duluth 
Canal;  over  the  Duluth  Basin  of  104  acres;  along  and  pamllel  to  the 
dock  lines  of  Duluth  and  Superior,  in  Superior  and  St.  Louis  bays, 
and  up  the  St.  Louis  River  to  New  Duluth,  near  the  head  of  naviga- 
tion of  the  river,  with  well-defined  channels  from  86  to  300  feet  in  width. 
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The  present  project,  authorized  by  the  act  of  June  3,  1896,  and  by 
the  mcxlilications  of  August  14,  1896,  and  May  9,  1901,  provides  for 
the  widening  and  deepening  to  a  navigable  depth  of  20  feet  of  the 
existing  channels,  for  new  channels  in  Allouez  Bay  and  St.  Louis 
River,  for  extensive  turning  and  anchorage  basins  of  a  navigable 
depth  of  20  feet  at  the  junctions  of  two  or  more  channels,  for  widen- 
ing the  Duluth  Canal,  and  for  rebuilding  the  piers  at  the  Duluth 
Canal  and  Wisconsin  Entry  and  finishing  them  off  with  concrete 
superstructures  built  of  monolithic  blocks. 

The  estimated  cost  of  the  work  was  $3,130,653,  but  this  referred  only 
to  the  deepening  of  the  channels  and  basins  by  dredging.  This  will 
be  done  at  much  less  than  the  estimated  cost,  permitting  the  purchase 
of  lands  to  the  extent  of  $99,861.19,  the  rebuilding  of  the  Duluth  Canal 
piers  at  a  cost  of  over  $(]50,000,  and  leaving  a  probable  balance  of  about 
fe75,000  toward  the  rebuilding  of  the  piers  at  the  Wisconsin  Entry. 

The  amount  ex|>ended  on  the  existuig  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1902,  exclusive  of  outstanding  liabilities, 
was  $2,501,694.90,  of  which  $200,000  wa.s  expended  for  maintenance. 

The  work  done  up  to  the  close  of  the  past  fiscal  year  has  been  as 
follows: 

The  two  contracts  for  dredging  the  channels  and  basins  have  been 
in  operation  for  six  seasons,  and  up  to  June' 30, 1902, 19,521,475  cubic 
yaras  of  material  has  l>een  removed. 

All  the  land  necessary  for  the  widening  of  the  Duluth  Canal  has 
been  acquired  by  deed  of  gift,  purchase,  or  condemnation,  at  a  cost  of 
$53,919.05. 

The  land  needed  for  improvement  at  the  Wisconsin  Pantry,  the  mouth 
of  the  Nemadji  River,  and  on  a  marshy  island  in  the  St.  Louis  River 
was  obtained  by  condenmation  proceedings  at  a  cost  of  $42,795.94. 

A  small,  parcel  of  land  at  the  end  of  Grassy  Point,  and  certain  lands 
in  Spirit  Lake  were  purchased  at  a  cost  of  $.3,146.20. 

Both  piers  of  the  Duluth  Canal  have  been  completed  and  equipped 
with  lamp  posts. 

The  lake,  harbor,  and  park  walls  inclosing  the  United  States  lands 
on  the  north  side  of  the  Duluth  Canal  have  been  completed,  and  simi- 
lar work  is  now  in  progress  on  the  south  side  of  the  canal. 

The  filling  of  the  large  submerged  areas  on  cither  side  of  the  canal, 
involving  the  deposit  of  about  50,000  cubic  yards  of  material,  has 
been  almost  completed. 

It  is  believed  that  dredging  operations  will  be  successfully  (com- 
pleted about  the  middle  of  the  season  of  1903,  giving  more  than  16 
miles  of  dredged  channels  from  120  to  600  feet  in  width,  and  basins  of 
an  aggregate  area  of  about  360  acres,  all  of  a  depth  of  20  feet  or  over, 
whicn  must  be  maintained  thereafter  by  dredging  as  needed. 

This  work  can  best  be  done  by  plant  owned  and  operated  by  the 
United  States,  the  cost  of  which  is  estimated  at  $150,000.  With  this 
plant  provided,  the  officer  in  charge  estimates  that  the  channels  and 
basins  can  be  maintained  for  an  annual  sum  equivalent  to  about  3 
mills  per  ton  for  the  vessel  freight  of  the  harbor  each  3^ear. 

The  piers  at  the  Wisconsin  Entry  were  placed  about  thirty -two 
years  a^o  in  water  of  an  avemge  iepth  of  8  to  10  feet,  the  object 
then  being  to  secure  a  depth  of  12  feet  in  the  channel.  With  the 
growth  oi  commerce  the  cnannel  depth  has  l>een  increased  to  24  feet, 
and  the  crib  bottoms  are  now  many  feet  above  the  bottom  of  the 
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channel.  Owine  to  this  and  other  causes  considerable  displacement 
has  resulted,  ana  the  present  piers  should  be  replaced  by  new  ones. 
The  estimated  cost  of  this  work  is  $926,000.  The  estimated  balance 
from  the  appropriations  authorized  by  the  act  of  June  3,  1896,  is 
$275,000. 

The  act  of  Congress  approved  June  13,  1902,  appropriates  $200,000 
for  the  improvement  of  Duluth-Superior  Harbor,  and  provides  that 
not  less  than  $100,000  of  this  amount  shall  be  expended  in  prosecuting 
the  work  of  rebuilding  the  piers  at  the  Wisconsin  Entry  of  this  harbor. 

The  least  depth  at  low-water  datum  at  any  part  of  the  area  under 
improvement  is  20  feet. 

The  usual  variation  of  water  level  extends  from  about  0  to  +1  foot 
above  low-water  datum. 

The  improvements  made  are  in  excellent  condition,  and  the  expendi- 
ture has  been  amply  justified  by  the  immense  commerce  which  it  has 
readily  accommoaated. 

The  lake  commerce  of  this  port,  Duluth-Superior,  during  the  last 
season  of  navigation  amountecf  to  12,973,373  tons  (of  2,000  pounds), 
valued  at  $161, J»05, 819,  and  from  the  beginning  of  improvements  by 
the  Ignited  States  in  1867  to  the  close  of  the  calendar  year  1901  the 
vessel  freight  entering  and  departing  has  amounted  to  103,458,373 
tons  (of  2,000  pounds)  valued  at  $1,614,657,819. 

The  tonnage  for  1901  is  much  the  largest  in  the  history  of  the  port. 

It  is  believed  that  the  tonnage  of  Duluth-Superior  Harbor  is  now 
exceeded  by  that  of  but  three  ports  in  the  United  States — New  York, 
Philadelphia,  and  Boston. 

July  1,  1901,  balance  unexpended 1665,859.74 

Amount  appropriated  by  river  and  harbor  act  approve<i  June  13, 1902.  200, 000. 00 
Anaount  ai)propriated  by  sundry  civil  act  approved  June  28,  1902 459, 727. 50 

1, 325, 587. 24 
June  80,  1902,  amount  expended  during  fiscal  year 496, 729. 14 

July  1,  1902,  balance  unexpended 828,858.10 

July  1,  1902,  outt^tanding  liabilities 141,500.00 

July  1,  1902,  balance  available 687,358.10 

July  1,  1902,  amount  covered  by  uncompleted  contracts 185, 000. 00 

(See  Appendix  113.) 

Ii„  Ilarhyr  at  Portannq^  IF/w. — The  harbor  of  Portwing,  formed 
by  the  mouth  of  Flag  River,  is  situated  on  the  south  shore  of  Lake 
Superior,  about  ^5;^  miles  from  the  head  of  the  lake. 

The  harbor  has  been  improved  by  private  i)arties  to  some  extent, 
but  this  improvement  is  of  a  tempomry  character. 

Before  improvement  the  depth  was  small  and  variable. 

In  accordance  with  the  provisions  of  the  act  of  Congre^ss  approved 
March  3,  18l)t^  a  report  upon  a  survev  of  this  harbor  and  a  project 
for  its  improvement  were  submitted  on  Novemter  20,  1899. 

This  project  provided  for  the  construction  of  two  parallel  piers  of 
piling,  iilled  in  with  slabs  and  topped  with  large  rock.  These  piers 
were  to  be  located  -Joo  feet  apart,  and  to  be  800  feet  and  825  feet  long, 
respectively.  A  channel  150  feet  wide  and  15  feet  deep  was  to  be 
dredged  between  the  piers  and  for  500  feet  along  the  slough.  The 
estimated  cost  of  the  improvement  was  J?44,092. 

By  act  of  Congress  approved  June   13,  1902,  this  project  was 
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adopted,  and  the  sum  of  $25,000  was  appropriated,  provided  the 
United  States  should,  before  the  commencement  of  operations,  be 
given  clear  title,  without  cost,  to  all  lands  needed  for  the  improvement. 

This  provision  has  not  yet  been  complied  with. 

The  private  dredging  done  in  April,  1902,  gave  a  narrow  channel 
16  feet  m  depth,  which  can  not  be  regarded  as  permanent. 

The  usual  variation  of  water  level  extends  from  about  0  to  -f-1  foot 
above  low-water  datum. 

During  the  calendar  year  1901  there  were  64  arrivals  and  departures 
at  this  harbor,  with  vessel  freight  of  31,427  tons  (of  2,000  pounds)  and 
a  valuation  of  $306,000.  In  addition,  about  400  boats,  including  tugs 
and  passenger  steamers,  entered  this  harbor,  but  no  record  was  kept 
of  them. 

Amount  appropriated  bv  river  and  harbor  act  approved  June  13, 1902. . .  $25, 000. 00 
July  1 ,  1902,  balance  unexpended 25, 000. 00 

(See  Appendix  114.) 

5,  Harbor  at  Ashland^  Wis, — Ashland  Harbor  is  located  at  the  head 
of  Chequamegon  Bay,  and  originally  had  no  protection  from  the  waves 
which  rolled  into  the  bay,  nor  from  waves  generated  within  the  bay 
itself  by  storms. 

The  original  project,  approved  Deccm}>er  7, 1888,  and  modified  Feb- 
ruary 9,  1889,  was  for  the  construction  of  a  pile,  slab,  and  rock  break- 
water 8,000  feet  long  and  for  dredging  a  channel  in  front  of  the 
wharves  of  the  city.  The  act  of  March  3,  1899,  added  to  this  project 
by  authorizing  an  extension  of  the  breakwater  to  the  shore,  thus 
requiring  the  ultimate  construction  of  10,200  feet  of  breakwater.  The 
emergency  river  and  harbor  act  of  June  6,  1900,  provided  for  build- 
ing a  shore  spur  4,700  feet  in  length  from  a  point  2,600  feet  east  of 
the  prolongation  of  the  present  breakwater  and  parallel  thereto.  This 
again  changed  the  project,  adding  greatly  to  the  total  length  of  break- 
water to  be  constructed  and  largely  to  the  total  expense. 

Under  this  project  and  its  two  modifications  there  ha.s  been  con- 
structed 7,464  iPeet  of  breakwater  on  the  original  line,  and  842  feet  on 
the  line  fixed  by  the  act  of  June  6,  1900. 

The  total  amount  expended  on  this  project  and  its  modifications  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1902,  not  including  out- 
standing liabilities,  is  $273,670.63,  of  which  amount  $81,444.04  has 
been  applied  to  the  maintenance  of  the  improvement. 

The  work  done  give^  a  prote<*ted  area  of  about  1,600  acres,  and 
affords  safe  anchorage  and  aockage  for  a  distance  of  3  miles  along  the 
city  front. 

The  westerly  half  of  the  20-foot  dredged  channel  parallel  to  the 
dock  line  has  shoaled  in  places  to  a  depth  of  about  16  feet.  The 
easterly  half  has  shoaled  but  little. 

The  pile,  slab,  and  rock  breakwater  on  the  original  line  is  in  vciy 
poor  condition  and  will  require  large  expenditures  for  maintenance. 

The  usual  variations  of  level  of  the  water  surface  extends  from 
about  0  to  +1  foot  above  low-water  datum. 

The  commerce  of  this  port  consists  principally  of  iron  ore  and  lum- 
ber exported,  and  coal,  mineral  oil,  and  general  merchandise  imported. 
The  commerce  has  increased  during  the  fifteen  years  the  harbor  has 
been  under  improvement  by  the  United  States  from  892  arrivals  and 
clearances,  witn  cargo  tonnage  of  1,400,000  tons  (of  2,000  pounds),  in 
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1887,  to  2,362  arrivals  and  clearances,  with  cargo  tonnage  of  4,082,131 
tons  (of  2,000  pounds),  valued  at  $16,967,639  in  1901,  the  total  com- 
merce from  1887  to  1901,  inclusive,  being  estimated  at  42,993,112  tons 
(of  2,000  pounds),  valued  at  $386,967,639. 

July  1 ,  1901,  balance  unexpended $948. 55 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    40, 000. 00 

40,948.55 
June  30,  1902,  amount  expended  during  fiscal  year 119. 18 

July  1,  1902,  balance  unexpended 40, 829. 37 

(See  Appendix  1 1  5.) 

6.  Harbor  at  Ontonagon^  Mich, — The  entrance  to  Ontonagon  River, 
which  forms  the  harbor,  had  but  7  feet  depth  in  1867,  at  which  time 
the  project  for  securing  12  feet  depth  by  building  parallel  piers  on 
either  side  of  the  moutn,  extending  to  the  18-foot  curve  of  depth  in 
Lake  Superior,  and  dredging  a  channel  between  the  piers,  was  adopted. 
The  west  pier  was  built  to  a  length  of  2,675  feet  ana  the  east  pier  to  a 
length  of  2.315  feet.  This  brought  the  outer  end  of  the  west  pier  very 
nearly  to  the  18-foot  curve  of  depth,  as  proposed. 

As  far  as  new  work  is  concerned  the  project  has  been  completed 
sinc^e  1889,  and  further  expenditure  will  ]>e  needed  only  for  keeping  a 
12-foot  channel  open  by  dredging  and  for  the  repairs  to  the  piers. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1902,  not  including  outstanding  liabilities, 
is  $344,807.73,  of  which  sum  $60,000  has  been  spent  for  maintenance 
of  the  improvement. 

There  is  still  a  practicable  12-foot  channel  between  the  piers  and 
out  into  the  lake,  but  this  is  liable  to  be  impaired  each  spring  by  sedi- 
ment brought  down  by  the  high  water  of  the  Ontonagon  River.  The 
superstnicture  of  the  piers  is  becoming  decayed. 

The  usual  variation  of  water  level  extends  from  0  to  +  1  foot  above 
low- water  datum. 

The  great  fire  in  1896  destroyed  the  principal  commercial  industry, 
the  plant  of  the  Diamond  Match  Company,  and  this  company  has  not 
rebuilt. 

The  town  itself  is  recovering  steadily  from  the  effects  of  this  fire, 
which  almost  obliterated  it,  and  as  it  has  a  fine  agricultural  region 
tributary  to  it,  the  new  growth  has  every  appearance  of  permanency. 

In  1867  there  were  449  arrivals  and  departures,  with  5,000  tons  of 
cargo,  and  in  1901  there  were  382  arrivals  and  departures,  with  4,284 
tons  (of  2,000  pounds^  of  cargo,  valued  at  $749,110. 

The  commerce  of  tnis  port  since  the  commencement  of  operations 
bv  the  United  States  is  estimated  at  2,706,129  tons  (of  2,000  pounds), 
valued  at  $70,902,345. 


July  1,  1901,  balance  unexpended $466. 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .      5, 000. 00 

5,466.69 
June  !W,  1902,  amount  expended  during  fiscal  year 146. 42 

July  1,  1902,  balance  unexpended 5, 320. 27 

(See  Appendix  116.) 
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7.  Waterway  across  Keifjeenav^  Pointy  from  Keweeruiw  Bay  to  Lake 
Superior^  Michigan. — ^This  work  was  formerly  reported  on  as  the 
Poi-tage  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point, 
Michigan. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
September  19,  1890,  the  United  States  purchased  and  assumed  the 
charge  and  care  of  these  canals  on  August  3,  1891. 

At  the  time  of  the  purchase  by  the  United  States  there  was  a  very 
poor  13-foot  navigation;  the  channel  was  narrow  and  crooked,  with 
niany  shar{)  bends;  it  was  poorlj  marked  and  lighted;  the  entrance 
piers  were  in  a  verv  bad  condition,  the  revetments  were  decayed  or 
entirely  gone,  and  there  was  a  tax  on  the  commerce  through  the  canals 
in  the  shape  of  a  tonnage  charge. 

The  original  project,  adopted  January  24,  1887,  was  — 

1.  For  a  16-foot  channel  of  70  feet  bottom  width  from  bay  to  lake. 

2.  A  renewal  of  the  canal  revetments. 

3.  A  reconstruction  of  the  piers  at  the  Lake  Superior  entrance  and 
their  extension  to  30  feet  depth  of  water. 

4.  The  extension  of  the  pier  at  the  Keweenaw  entrance  to  a  20-foot 
depth  of  water. 

6.  At  the  proper  time  to  increase  the  channel  depth  to  20  feet,  with 
a  corresponoing  width,  which  should  not  be  less  than  120  feet. 

The  sum  expended  in  the  purchase  of  the  canals,  lands,  etc.,  and  on 
items  1  and  2  of  the  original  project  was  $850,000. 

The  act  of  June  3,  1896,  authorized  continuing  contracts  to  com- 
plete the  above  to  the  amount  of  $1,066,000. 

By  modification,  approved  March  15,  1898,  the  width  and  depth 
were  to  be  increased  to  120  feet  and  20  feet,  respectively,  as  originally 
contemplated. 

The  total  amount  expended  on  the  original  project  and  its  modifica- 
tion up  to  the  close  of  the  fiscal  year  ending  flune  30, 1902,  not  includ- 
ing outstanding  liabilities,  was  $1,243,996.56,  of  which  about  $10,000 
was  expended  tor  maintenance. 

The  entire  project  has  been  completed,  with  the  exception  of  some 
dredging,  which  will  be  completecf  by  the  end  of  the  present  season. 

The  channel  has  a  least  depth  at  low-water  datum  of  19  feet,  except 
at  one  locality  in  Portage  L^ke,  where  the  depth  is  but  18  feet.  As 
the  usual  stage  of  Lake  Superior  during  the  period  of  navigation  is 
about  a  foot  above  low-water  datum,  the  actual  depth  is  not  less  than 
19  feet.  By  the  close  of  the  present  season  the  snoals  will  all  have 
been  removed,  and  a  least  depth  of  20  feet  obtained,  as  contemplated 
in  the  project. 

The  usual  variation  of  water  level  extends  from  about  0  to  +1  foot 
above  low-watsr  datum. 

During  the  navigation  season  of  1901  the  commerce  through  this 
waterway  amounted  to  2,114,385  tons  (of  2,000  pounds)  of  freight, 
valued  at  $57,876,480,  and  36,054  passengers.  The  increase  in  freight 
tonnage  over  that  of  the  preceding  year  amounted  to  13  per  cent. 

From  the  commencement  of  operations  for  improvement  by  the 
United  States,  in  1891,  to  the  close  of  the  calendar  year  1901,  it  is  esti- 
mated that  the  total  vessel  freight  entering  and  departing  aggregated 
11^2j597  tons  (of  2,000  pounds),  valued  at  $382,963,900. 

During  the  fiscal  year  ending  June  30,  1902,  $53,000  was  expended 
in  dredging,  $77,000  in  pier  work,  and  $92,149.26  for  revetment  work, 
including  contingencies,  etc. 
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July  1 ,  1901 ,  balance  unexpended $263, 152. 70 

Anaount  appropriated  by  sundry  civil  act  approved  June  28,  1902 10, 000. 00 

273, 162. 70 
June  30,  1902,  amount  expended  during  iiscal  year 222, 149. 26 

July  1,  1902,  balance  unexpended 51, 003. 44 

July  1 ,  1902,  outstanding  liabilities 3, 252. 45 

July  1,  1902,  balance  available 47, 750. 99 

July  1,  1902,  amount  covered  by  uncompletetl  contracte 43, 689. 45 

(See  Appendix  117.) 

8,  Operating  and  care  of  waterway  across  Keweenaw  Point  from, 
Keweenaw  Bay  to  Lake  Superior^  Michigan. — During  the  tiscal  year 
ending  June  30,  1902,  ^,500  from  the  permanent-indefinite  appro- 
priation of  July  5,  1884,  was  expended  in  maintaining  by  dredg- 
ing a  practicable  20- foot  stage  of  water,  in  superintendence  and  gen- 
eral operation  of  the  canals,  and  in  guarding  against  encroachments 
on  the  legally  established  harbor  lines;  and  an  allotment  of  $9,000 
from  the  same  source  for  the  same  purpose  has  been  made  for  the 
fiscal  year  ending  June  30,  11)03. 

(For  further  details  see  ''Waterway  across  Keweenaw  Point  from 
Keweenaw  Bay  to  Lake  Superior,  Michigan.") 

(See  Appendix  117.) 

9,  Harbor  at  MarquHte^  Mich, — This  harbor,  which  had  a  natural 
depth  of  18  feet  or  more,  afforded  no  protection  to  vessels  from  easterly 
or  northeasterly  storms,  and  projects  were  approved  in  1867  and  1888 
for  the  construction  of  a  breakwater  composed  of  cribs  filled  with 
rock  and  projecting  from  the  shore  into  the  bay  a  distance  of  3,000 
feet.  This  breakwater  was  finished  in  1894,  practically  as  projected, 
but  since  its  conamencemcnt  extensive  repairs  have  been  made  to  the 
superstructure. 

The  amount  expended  up  to  the  commencement  of  operations  upon 
the  new  project  was  $469,732.44. 

A  project  for  a  concrete  superstructure  was  approved  Febiniarv  27, 
1890.     Its  estimated  cost  was  $232,936. 71. 

Work  on  this  concrete  superstructure  was  begun  in  the  spring  of 
1895,  and  1,500  linear  feet  has  been  completed. 

Owing  to  lack  of  funds  no  construction  work  was  in  progress  during 
the  fisciu  year  ending  June  30,  1902. 

The  amount  expended  on  the  new  project  up  to  the  close  of  the  fiuscai 
year  ending  June  30,  1902,  not  including  outstanding  liabilities,  was 
$88,727.61,  of  which  $2,500  was  spent  for  maintenance. 

The  work  done  has  resulted  in  the  protection  of  the  ore,  coal,  lum- 
ber, and  commercial  docks  from  storms,  and  has  shown  the  efllciency 
of  the  concrete  breakwater. 

The  area  sheltered  by  the  breakwater  varies  in  depth  from  36  feet, 
near  the  outer  end  of  the  breakwater,  to  nothing  neur  the  shore. 

The  usual  variation  of  water  level  extends  from  about  0  to  -|-1  foot 
above  low-water  datum. 

During  the  fiscal  year  ending  June  30, 1872,  there  were  780  arrivals 
and  clearances  of  vessels,  with  a  registered  tonnage  of  370,000  tons. 

In  1901  there  were  1,510  arrivals  and  departures,  with  a  registered 
tonnage  of  2,355,117  tons. 
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The  vessel  freight  arriving  and  departing  in  1901  aggregated  2,889,- 
501  tons  (of  2,000  pounds),  valued  at  17,921,436. 

The  total  vessel  freight  since  the  commencement  of  improvement 
by  the  United  States  in  1867  is  estimated  at  22,380,067  tons  (of  2,000 
pounds),  valued  at  $113,138,417. 

July  1,  1901,  balance  unexpended T. $538.22 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    26, 000. 00 

26,638.22 
June  30,  1902,  amount  expended  during  fiscal  year 439. 58 

July  1,  1902,  balance  unexpended 26,098.64 

I  Amount  (estimated )  required  for  completion  of  existing  project 80, 000. 00 
Amount  that  can  he  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  wldition  to  the  balance  unexpended  July  1,  1902 80, 000. 00 
Submitted  in  compliance  Aiith  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  1 1  8.) 

10.  JIarh&r  of  refuge.,  Maronette  Bay^  Michigan. — Marmiette  Bay 
is  a  small  bay  within  the  city  limits  of  Marquette,  north  of  Marquette 
proper,  and  distant  li  miles  therefrom. 

Before  improvement  the  loc'ality  was  fully  exposed  to  storms  from 
the  east  and  northeast,  and  comimratively  little  shipping  was  done. 

A  resolution  of  Congress  approved  March  20,  1896,  directed  the 
Secretary  of  War  to  make  a  sur\'ey  and  submit  an  estimate  for  a 
breakwater  in  this  ])ay.  The  results  of  this  survey,  with  estimates 
amounting  to  $20,000  for  breakwater  600  feet  long  and  $50,0(K)  for 
construction  of  one  1,000  feet  long,  are  published  in  House  Doc.  No. 
818,  Fifty-fourth  Congress,  first  session. 

The  project  adoptea  bv  the  act  of  June  3,  1896,  is  to  build  a  break- 
water 1,000  feet  in  lengtn  oflf  Presque  Isle  Point. 

This  breakwater  was  completed  to  its  full  length  in  July,  1900. 
A  recent  inspection  by  the  omcer  in  charge  shows  the  work  to  be  in 
excellent  condition. 

The  total  amount  expended  on  the  project  up  to  the  close  of  the 
iSscal  year  ending  June  80,  1902,  not  including  outstanding  liabilities, 
was  $i9,530.58,  of  which  $2,000  was  expendea  for  maintenance. 

The  work  done  has  enabled  vessels  to  lie  in  safety  at  the  ore  pier 
and  other  docks  in  the  vicinity,  and  shipping  has  increased  greatly. 

This  harbor  is  largely  used  for  commercial  purposes,  but  to  little  or 
no  extent  as  a  harbor  of  refuge. 

Vessels  drawing  18  feet  or  less  can  reach  the  ore  pier  at  ordinary 
stages  of  the  lake. 

The  usual  variation  of  water  level  extends  from  0  to  +1  foot  above 
low-water  datum. 

Arrivals  and  clearances  in  1896  were  414,  with  freight  tonnage  of 
347,781  tons  (of  2,000  pounds).  In  1901  there  were  1,138  arrivals  and 
clearances,  with  freight  tonnage  of  1,787,012  tons  (of  2,000  pounds), 
valued  at  $4,163,845. 

The  principal  article  of  shipment  is  iron  ore. 

The  total  vessel  freight  arrived  and  departed  since  the  commence- 
ment of  operations  by  the  United  States  in  1897  is  estimated  at 
7,091,730  tons  (of  2,000  pounds),  valued  at  $17,415,640. 
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July  1,  1901,  Yialance  ODexpended $837.09 

June  'AO,  19()2,  amoant  expended  daring  fiscal  year 967. 67 

July  1,  1902,  l^alance  unexpended 469. 42 

(Seo  Appendix  I  I  9.) 

//.  J/arior  of  refuge  a^  Grand  Marais^  Mich. — Originally  the  en- 
trance to  thi8  liarbor  was  obstructed  by  a  bar  having  but  9  feet  depth 
of  water  upon  it.  The  project  for  its  improvement,  adopted  August 
5,  1881,  and  modified  December  21,  1894,  nas  for  its  object  a  deep  and 
Hafe  channel  into  the  harbor,  making  it  a  harbor  of  refuge.  This  object 
18  to  be  attained  by  building  parallel  piers  5<X)  feet  apart  projecting 
into  the  lake  to  a  depth  of  22  feet,  and  dredging  out  an  18-root  chan- 
nel l>etween  them,  connecting  the  deep  water  of  the  lake  with  that  of 
the  harl>or,  and  by  closing  up  the  natural  entrance,  5,700  feet  in  width, 
by  a  solid  pile  dike,  driven  with  a  slope  toward  the  waves  and  strongly 
braced.  The  proposed  length  of  each  pier  was  1,800  feet  The  esti- 
mated cost  of  the  entire  project  was  $484,000.  The  west  pier  has  now 
reached  a  length  of  1^656  feet,  the  east  pier  1,353  feet,  and  the  pile 
dike  is  completed.  The  outer  200  feet  of  the  east  pier  has  not  yet 
been  provided  with  a  superstructure. 

The  amount  expended  on  the  project  up  to  the  close  of  the  fijscal 
vear  ending  June  30,  1902,  not  including  outstanding  liabilities,  was 
9330,598.32,  of  which  $25,000  was  expended  for  maintenance. 

In  April,  1902,  there  was  a  least  depth  in  the  entrance  between  the 
piers  of  about  14  feet. 

The  usual  variation  of  water  level  extends  from  about  0  to  about  +1 
foot  above  low-water  datum. 

No  construction  work  has  been  in  progress  during  the  past  fiscal  year. 

The  present  depth  is  not  sufficient  to  afford  refuge  for  the  larger 
class  ox  vessels. 

The  marine  commerce  of  this  harbor  has  increased  from  1,910  tons 
in  1887  to  113,397  tons  (of  2,000  pounds),  valued  at  $1,477,998,  in  1901. 

The  total  vessel  freight  of  the  port,  both  entering  and  departing, 
since  the  commencement  of  opei*ations  of  improvement  by  the  United 
States  in  1880,  is  estimated  at  867,174  tons  (of  2,000  pounds),  valued 
at  $10,212,929. 

July  1,  1901,  balance  unexpended $6.78 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     70, 000. 00 

70, 006. 78 
June  30,  1902,  amount  expended  during  fiscal  year 6. 78 

July  1,  1902,  Ijalance  unexpended 70,000.00 

(See  Appendix  1 1 10.) 

12.  Removing  sunken  vessels  or  craft  obsi/ructing  or  enda^igerinq  navi- 

fation. — The  wreck  of  the  steam  tug  £,  P.  Ferry  was  removed  from 
)uluth  Harbor  at  a  cost  of  $170. 

(See  Appendix  1 1 11.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  WESTERN  SHORE  OP 

LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Maj.  J.  G.  Warren,  Corps  of 
Engineers.  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers,  to  July  24,  1901,  and  Lieut.  Col.  O.  H.  Ernst,  Corps  of  Engi- 
neers, since  that  date. 
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1.  Meiianiinee  IlaTbov  and  River ^  Michigan  and  Wisconsin. — Prior 
to  act  of  June  13,  1902,  the  harbor  and  river  constituted  two  works; 
by  this  act  they  were  consolidated. 

(a)  Uarhyi*, — Original  depth  of  channel,  about  5  feet;  width,  200  feet. 
Project  adopted  in  1874  to  obtain  a  depth  of  15  feet;  modified  in  1899 
for  increasing  the  depth  to  20  feet.  Amount  expended  on  original 
and  modified  projects,  $234,344.77. 

(J)  ^/i;^.— Original  navigable  depth,  5  feet.  Project  adopted  in 
1890  to  obtain  a  depth  of  17  feet.  Expended  on  original  and  modified 
projects,  $114,414.16. 

(c)  Harbor  and  river, — ^The  existing  project  adopted  by  act  of  Con- 

fress  approved  June  13,  1902,  provides  for  increasing  the  depth  to 
0  feet.     Estimated  cost,  $60,000.     There  were   no  operations  or 
expenditures  on  this  project  up  to  June  30,  1902. 

The  channel  has  a  depth  of  20  feet,  from  the  20-foot  contour  in 
Green  Bay,  for  a  distance  of  3,146  feet;  above  that  point,  17  feet. 

Maximum  draft  that  could  be  carried  June  30,  1902,  was  19  feet  in 
the  first  section  of  the  channel  and  16  feet  in  the  renjainder.  Usual 
mean  annual  variation  in  level  of  water  surface  is  0.99  foot. 

The  commercial  statistics  show  the  value,  changes,  and  character  of 
commerce  benefited. 

More  extended  information  and  maps  are  printed  in  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  page  2706,  and  1896,  pages  2460 
and  2463.  For  reports  on  examinations  and  surveys,  see  House  Docs. 
No.  86,  Fifty-fourth  Congress,  second  session  (annual  report  for  1897, 
.  2751),  and  No.  419,  Fifty-sixth  Congress,  first  session  (annual  report 
or  1900,  p.  3739). 

Commercial  statistics. — Arrivals  of  vessels,  737.  Exports  and  im- 
ports, 776,786  tons. 

July  1,  1901,  balance  unexpended: 

Menominee  Harbor $1, 8S0. 68 

Menominee  River 85. 88 

$1,966.56 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     50, 350. 00 

52, 316. 56 
June  30,  1902,  amount  expended  during  fiscal  year 1, 513. 45 

July  1,  1902,  balance  unexpended 50,803.11 

(See  Appendix  J  J  1.) 

S.  Ocofito  Harbor^  Wisconsin. — The  original  depth  at  the  mouth  of 
the  river,  about  3  feet,  was  increased  by  private  enterprise  to  4  feet 
before  work  was  begun  by  the  United  States. 

With  funds  appropriated  by  Congress  in  1881  and  1882,  opemtions 
were  begun  in  1882  for  the  formation  of  a  channel  100  feet  wide  and 
9  feet  deep,  extending  from  Green  Bay  up  the  river  for  a  distance  of 
about  2  miles.  As  modified  in  1897,  the  improvement  of  3,800  feet  of 
the  upper  end  of  the  channel  upon  which  no  work  had  been  done  was 
abandoned.  The  latter  is  considered  to  be  the  existing  project ;  esti- 
mated cost,  $116,610.  The  amount  expended  to  June  30,  1902,  was 
$92,091.05. 

The  9-foot  channel  was  completed  to  the  required  width  in  1899, 
except  for  a  distance  of  about  600  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  about 
7.6  feet 


I 


440         REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Mean  annual  variation  in  level  of  water  surface  is  0.99  foot. 

The  volume  of  commerce  benefited  is  very  small,  and  it  is  of  a  purely 
local  character. 

For  more  extended  information  and  maps  see  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  page  1840,  and  for  1896,  pages  2466  and 
2561  to  2564. 

For  reports  on  examinations  and  surveys  see  House  Docs.  No.  233, 
Fifty-fourth  Congress,  first  session  (annual  report  for  1896,  p.  2560),  and 
No.  50,  Fifty-sixth  Congress,  first  session  (annual  report  for  1900,  p. 
3745). 

July  1,  1901,  balance  unexpended 9949. 95 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .      3, 000. 00 

3, 949. 95 
June  30,  1902,  amount  expended  during  fiscal  year 41. 00 

July  1,  1902,  balance  unexpended 3,908.95 

(See  Appendix  J  J  2.) 

3,  Greefi  Bay  Harbor ^  W/sconsin, — This  work  consists  of  two 
improved  channels:  First,  from  the  mouth  of.  Fox  River  northerly  to 
the  17-foot  contour  in  Green  liay;  second,  Fox  River  below  Depere, 
to  the  southerly  limits  of  the  city  of  Green  Bay.     The  intervening 

ffool  in  Fox  River  connecting  these  channels  had  a  natural  depth  <3 
rom  25  feet  to  40  feet  and  required  no  improvement.  The  outer 
channel  was  originally  circuitous  and  narrow,  with  an  available  depth 
of  11  feet.  The  original  navigable  depth  of  the  inner  channel  was 
also  11  feet. 

The  original  projects  for  the  improvement  of  these  channels  were 
adopted  in  1866  and  1892,  respectively,  to  obtain  a  depth  in  each  of  13 
feet;  subsequent  modifications  provided  for  increasing  their  depths  to 
17  feet.  The  width  of  the  outer  channel  varies  from  200  feet  to  600 
feet ;  width  of  inner  channel,  150  feet.  These  channels  were  completed 
by  the  expenditure  of  $405,945.18. 

The  existing  project,  adopted  by  Congress  by  act  approved  June  13, 
1902,  provides  for  increasing  the  depth  of  the  outer  channel  to  20  feet, 
at  an  estimated  cost  of  $105,600.  Tnere  were  no  operations  or  expend- 
itures on  this  project  up  to  June  30,  1902. 

The  maximum  araf t  tnat  could  be  carried  June  30, 1902,  was  16  feet. 
The  mean  annual  variation  in  level  of  water  surface  is  0.99  foot. 

The  commercial  statistics  indicate  that  the  volume  of  commerce  is 
Lj*ge  and  that  it  is  of  a  genei^al  character. 

For  more  extended  information  and  maps  see  Annual  Report  of  the 
Chief  of  Engineers  for  1894,  pages  2053,  2054,  and  for  1896,  page  2469. 

For  reports  on  examinations  and  surveys  see  House  Ex.  Doc.  No.  22, 
Fifty-second  Congress,  second  session,  and  House  Doc.  No.  232,  Fifty- 
sixth  Congress,  first  session. 

Commercial'  statutics  foi"  1901, — Arrivals  of  vessels,  1,442;  exports 
and  imports,  1,159,926  tons. 

July  1,  1901,  balance  unexpended $6, 540. 81 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902...  105, 600.00 

112, 140. 81 
June  30,  1902,  amount  expended  during  fiscal  year 6, 288. 49 

July  1,  1902,  balance  unexpended 105|857«82 

(See  Appendix  J  J  3.) 
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4,.  Sturgeon  Bay  and  Lahe  Michigan  Shiv  Canals  and  harbor  of 
refuqe  conn€<?ted  tkeretnith, — Prior  to  act  of  June  13,  1902,  the  canal 
and  harbor  constituted  two  works;  by  this  act  the\'^  were  consolidated. 

(a)  Canal. — In  its  natural  condition  Lake  Micfiigan  was  separated 
from  Sturgeon  Bay,  an  arm  of  Green  Bay,  by  a  neck  of  lana  about 
If  miles  wide,  having  a  maximum  elevation  above  the  lake  level  of 
about  28  feet.  The  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and 
Harbor  Company  from  1872  to  1881  constructed  across  this  neck  a 
canal,  without  locks  or  gates,  7,200  feet  long,  100  feet  wide  at  water 
surface,  and  14  feet  deep,  ana  in  continuation  of  the  canal  dredged  a 
channel  in  Sturgeon  Bay  6,100  feet  long,  of  about  same  dimensions  as 
the  canal.  Of  the  14,400  linear  feet  of  canal  banks,  8,487  feet  was 
provided  with  pile  revetments.  The  United  States  assumed  possession 
of  the  canal  April  25,  1893. 

The  project  adopted  in  1894  and  modified  in  1896  provides  for  com- 
pleting the  revetments;  widening  the  canal  to  160  feet,  except  the 
westeriy  1,000  feet,  which  is  to  Ix^  250  feet  wide  b(*tweon  revetments, 
with  a  channel  width  of  200  feet;  and  a  channel  15  feet  deep. 

To  complete  the  modification  of  1896  there  remains  to  Ik*  built  700 
feet  of  revetments  and  increasing  the  width  of  the  canal  from  130  feet 
to  160  feet  for  a  distance  of  234  feet. 

(J)  Harbor. — Before  the  construction  of  this  harbor  was  undertaken 
the  Lake  Michigan  entrance  to  the  Sturgeon  Bay  and  I^ke  Michigan 
Ship  Canal  was  entirely  unprotected  from  storms  from  northeast  to 
southwest. 

The  project  of  constructing  a  harbor  of  refuge  at  this  point  was 
adoptea  in  1873  and  modified  in  1879  and  1880.  The  modified  project, 
as  carried  out  and  completed  in  1884,  consisted  of  two  piers,  each  1,344 
feet  long,  850  feet  apart  at  the  shore  line,  protecting  the  lake  entrance 
to  the  canal  and  converging  so  as  to  make  the  harbor  enti*ance  335  feet 
wide,"  and  inclosing  an  area  of  about  10  acres,  with  a  depth  of  at  least 
17  feet. 

The  amount  expended  on  the  foregoing  projects  to  June  30,  1902, 
was  $349,119.26. 

(c)  Canal  and  harbor. — The  existing  project  adopted  by  act  of  Con- 
fess approved  June  13,  1902,  provides  for  maintenance,  and  for 
increasing  the  depth  of  channel  to  21  feet  from  Lake  Michigan  to 
Sturgeon  Bay ;  estimated  cost,  $222,000.  There  were  no  operations  or 
expenditures  on  this  project  up  to  June  30,  1902. 

The  depth  of  channel  in  the  canal  is  15  feet  and  in  the  harbor  17  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  14.5 
feet  in  the  canal  and  16  feet  in  the  harbor. 

The  mean  annual  variation  in  level  of  water  surface  is  0.99  foot. 

The  commercial  statistics  indicate  that  the  volume  of  commerce  is 
large  and  of  a  general  character. 

For  more  extended  infoniiation  and  maps,  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1893,  pages  2714-2720,  and  for  1896,  pages 
2471-2483. 

For  repoit  on  examination  and  survey  see  House  Doc.  No.  117, 
Fifty-sixth  Congress,  second  session. 

Commercial  ^atisticsfor  1901. — Number  of  vessels  passing  through 
canal,  3,762;  tonnage,  906,138;  estimated  value  of  cargoes,  $22,469,- 
101.85;  number  of  vessels  seeking  shelter,  283;  tonnage,  69,244;  num- 
ber of  passengers  passing  through  canal,  16,241;  increase  in  value  of 
cargoes  in  1901,  compared  with  1900,  $6,494,271.36. 
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July  1,  1901,  balance  unexpended: 

Sturceon  Bay  Canal $2,082.49 

Harbor  of  refuge,  Sturgeon  Bay 368. 81 

$2,451.30 

Miscellaneous  receipts 107. 15 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .    44, 000. 00 

46, 558. 45 
June  30,  1902,  amount  expended  during  fiscal  year 1, 055. 06 

July  1,  19Q2,  balance  unexpended 45,503.39 


Amount  (estimated)  required  for  completion  of  existing  project 178, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  Julv  1,  1902 178, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

1897. 

(See  Appendix  J  J  4.) 

6,  Operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship 
Canal^  WisconHin. — Under  an  allotment  from  the  indefinite  appropria- 
tion of  July  5,  1884,  for  operating  and  care  of  canals  and  other  works 
of  navigation,  there  was  expended  during  the  fiscal  year  ending  June 
30, 1902,  $16,810.21.  The  principal  work  was  the  renewal  and  repairs 
to  canal  revetments,  and  dredging.  Additional  ripmp  was  deposited 
for  the  protection  of  the  exterior  revetments,  the  premises  in  the 
vicinity  of  the  office  and  other  buildings  were  graded  and  otherwise 
improved,. and  needed  repairs  were  made  to  tne  buildings  and  the 
pile-driving  plant,  and  33,696  cubic  yards  of  material  dredged  from 
the  canal. 

Navigation  through  the  canal  opened  April  18,  1901,  closed  by  ice 
December  20,  and  resumed  April  4,  1902. 

For  commercial  statistics  see  report  upon  improvement  of  Sturgeon 
Bay  and  Lake  Michigan  Ship  Canal  ana  harbor  of  refuge  connected 
therewith. 

(See  Appendix  J  J  5.) 

6.  Ahnapee  Ilarbov^  Wisconsin, — Previous  to  the  improvement  of 
this  harbor  the  depth  of  water  at  the  mouth  of  the  Ahnapee  River  was 
only  3  feet,  and  the  present  harbor  was  not  available  for  purposes  of 
commerce. 

The  original  project  adopted  in  1875  provided  for  the  formation  of 
a  small  artificial  harbor  connected  with  the  lake  by  a  channel  100  feet 
wide  and  13  feet  deep,  by  pier  construction,  dredging,  and  rock 
removal. 

Amount  expended  on  original  and  modified  projects  prior  to  opera- 
tions under  existing  projects,  $180,033.50. 

The  project  adopted  by  Congress  by  act  approved  March  3,  1899, 
provides  for  extending  the  13-foot  channel,  for  a  width  of  50  feet,  a 
aistance  of  800  feet,  bv  rock  removal  and  dredging.  Estimated  cost, 
119,266. 

The  piers  are  built  to  their  projected  length,  and  channel  between 
them  dredged  to  the  required  depth  of  13  feet.  Recent  soundings 
indicate  that  shoaling  has  reduced  tte  governing  depth  to  11.8  feet. 

The  extension  of  channel  provided  for  by  project  of  1899  is  only 

Sartially  completed.     Its  depth  is  10  feet;  least  width,  30  feet  for  a 
istance  of  520  feet. 
The  amount  expended  up  to  June  30, 1902,  was  $15,350.23,  of  which 
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$13,000  was  for  rock  removal  and  dredging  under  existing  project, 
and  $2, 350. 23  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  about 
10.8  feet.  The  mean  annual  variation  in  level  of  water  surface  is  0.99 
foot. 

The  volume  of  commerce  benefited  is  small  and  of  a  local  character. 

For  more  extended  information  and  maps  see  Annual  Report  of  the 
Chief  of  Engineers  for  1876,  pages  346-363;  1888,  page  1846,  and  1896, 
page  2483. 

For  report  on  examination  and  survey,  see  House  Doc.  No.  172, 
Fifty-fourth  Congress,  second  session. 

Commercial  statistics  for  1901. — Arrivals  of  vessels,  770;  exports  and 
imports,  76,119  tons. 

July  1,  1901,  balance  unexpended $1, 044. 72 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902. .     10, 000. 00 

11,044.72 
June  30,  1902,  amount  expended  during  fiscal  year 208. 45 

July  1,1902,  balance  unexpended 10,836.27 

(See  Appendix  J  J  6.) 

7.  Kewanmee  Harbor^  Wisconsin. — ^The  original  entrance  to  the 
Kewaunee  River  was  not  more  than  20  feet  wide,  with  a  depth  of 
about  3  feet  at  its  shoalest  point,  and  was  obstructed  by  submerged 
bowlders.  The  present  harbor  was,  therefore,  not  available  for  pur- 
poses of  commerce. 

The  original  project  for  its  improvement,  adopted  in  1881,  which  is 
the  existing  project,  provided  for  an  artificial  entrance  channel  15  feet 
deep,  located  about  2,000  feet  south  of  the  river  mouth,  protected  by 
two  parallel  piers  200  feet  apai-t,  extending  from  the  shore  to  the 
19-foot  contour  in  the  lake.  Estimated  cost,  $200,000.  The  project 
was  completed  in  1898  at  a  cost  of  about  $150,CK)0. 

The  amount  expended  up  to  June  30,  1902,  was  $158,322.71. 

The  maximum  draft  that  could  Ije  carried  June  30,  1902,  was  about 
14  feet.  The  mean  annual  variation  in  level  of  water  surface  is  0.99 
foot. 

The  commercial  statistics  indicate  that  the  volume  of  commerce 
benefited  is  quite  large  and  that  it  is  of  a  genei-al  character. 

For  more  extended  information  and  maps,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2084,  and  for  1897,  page  2675. 

For  report  on  examinations  and  survey  see  House  Doc.  No.  362, 
Fifty -sixth  Congress,  first  session. 

Commercial  statisti<^s  for  1901. — Arrivals  of  vessels,  1,285;  exports 
and  imports,  725,768  tons. 

July  1,  1901,  balance  unexpended $557.90 

Miscellaneous  receipts 38. 19 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     11, 000. 00 

11,596.09 
June  30,  1902,  amount  expended  during  fiscal  year 66. 61 

July  1,  1902,  balance  unexpended 11, 529. 48 

(See  Appendix  J  J  7.) 
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8,  Two  Riverfi  Harbor^  Wisconsin. — ^The  original  depth  of  the 
entrance  to  Twin  Rivers  was  from  3  to  4  feet,  ana  the  present  harbor 
was  not  available  for  purposes  of  commerce. 

The  original  project  adopted  in  1870  provided  for  the  formation  of 
a  channel  of  navigable  width  and  13  feet  deep,  connecting  Twin  Rivers 
with  Lake  Michigan  by  building  parallel  piers  extending  to  the  19-foot 
contour  and  dredging  between  them. 

In  1897  the  piers  terminated  at  the  14-foot  contour,  and  a  modifica- 
tion then  adopted  provided  for  abandoning  their  further  extension. 
At  that  date  a  channel  of  the  required  depth  had  been  obtained  at  an 
expenditure  of  $214,500. 

The  total  expenditure  to  June  30,  1902,  was  $222,019,  of  which 
$7,619  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  about 
12  feet.  The  mean  annual  variation  in  level  of  water  surface  is  0.99 
foot. 

The  volume  of  commerce  benefited  is  small  and  of  a  local  character. 

For  more  extended  information  and  maps,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1896,  page  50;  1893,  page  2728;  and  1896,  page 
2489. 

For  report  on  examination  and  survey,  see  House  Doc.  No.  45,  Fifty- 
sixth  Congress,  first  session. 

Commercial  Htatistlcsff/r  1901, — Arrivals  of  vessels,  1,112.  Exports 
and  imports,  tons,  214,307. 

July  1,  1901,  balance  unexpended $1. 279. 45 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     20, 000. 00 

21, 279. 45 
June  30,  1902,  amount  expende<l  during  fiscal  year 798. 45 

July  1,  1902,  balance  unexpended 20,481.00 

(See  Appendix  J  J  8.) 

9.  Manitowoc  Ilai'hor^  Wisconsin, — The  original  depth  of  water  at 
the  mouth  of  the  Manitowoc  River  was  about  4  feet  at  the  shoalest 
point,  and  the  existing  harbor  was  not  available  for  purposes  of 
commerce. 

The  original  project  adopted  in  1854  provided  for  building  parallel 
piers  220  feet  apart  and  dredging  between  them  to  obtain  a  channel 
12  feet  in  depth  connecting  Manitowoc  River  with  Lake  Michigan.  It 
was  subsequently  modified  to  increase  the  depth  of  channel  to  20  feet, 
and  to  protect  the  same  from  northeast  seas  by  a  breakwater  400  feet 
long.    These  projects  were  completed  at  an  expenditure  of  $401,827.76. 

The  existing  project  adopted  by  Congress  by  act  approved  June  13. 
1902,  provides  for  extending  the  breakwater  400  feet  at  an  estimatea 
cost  of  $37,000,  for  a  survey,  and  for  maintenance  to  June  30,  1903; 
estimated  cost,  $8,0(J0.  There  were  no  operations  or  expenditures 
under  this  project  up  to  June  30,  1902. 

The  maxnnum  dnift  that  could  be  carried  June  30,  1902,  was  about 
19  feet. 

The  volume  of  commerce  benefited  is  large,  and  is  of  a  general 
character. 

For  more  extended  information  and  maps,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1876,  pages  52-58;  1888,  page  1851,  and  for 
1893,  page,  2731, 
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For  reports  on  examinations  and  surveys,  see  House  Docs.  No.  300, 
Fifty-fourth  (Congress,  first  session,  and  No.  233,  Fifty -sixth  Congress, 
first  session. 

Commercial  statistics  for  1901,— ArvivvAi^  of  vessels,  2,143;  exports 
and  imports,  2,069,720  tons. 

July  1,  1901,  balance  unexpended $1, 977. 32 

Miscellaneous  receipts 32. 22 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  liK)2  . .     45, 000. 00 

47, 009. 54 
June  30,  1902,  amount  expended  during  fiscal  year 24. 57 

July  1,  1902,  balance  unexpended! 4«,  «84. 97 

(See  Appendix  J  J  9.) 

10.  Sh^oygan  Harbor^  Wiscons!?K — The  depth  of  water  over  the  bar 
at  the  mouth  of  the  Shebo^-gan  River  did  not  originally  exceed  7  feet, 
and  the  present  harbor  was  not  available  for  purposes  of  conmierce. 

The  original  project,  adopted  in  1806,  provided  for  extending  the 
piers  built  by  the  city  and  countv  of  SheJK>ygan,  and  for  a  channel 
Detween  them  13  feet  deep.  Subsequent  modifications  provided  for 
extending  the  piers  and  increasing  depth  of  channel  to  1J>  feet. 

The  amount  expended  on  original  and  modified  projects  prioi-  to 
operations  under  present  project  is  $393,734. 

The  existing  project,  adopted  })y  acts  of  March  3,  1891),  and  June 
13,  1902,  provides  for  a  breakwater  700  feet  long,  for  extending 
both  harbor  piers,  and  for  a  channel  2i  feet  deep.  Estimated  cost, 
$152,000  (see  House  Docs.  No.  327,  Fifty-fourth  Congress,  second 
session,  and  No.  53,  Fifty-fifth  Congress,  third  session;  also  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  page  2932). 

The  total  amount  expended  on  existing  project  up  to  fJune  30,  1902, 
is  $78,020. 

Six  hundred  feet  of  the  breakwater  has  been  complcited,  but  no 
work  has  yet  been  done  on  pier  extension  or  increasing  depth  of 
channel. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  18 
feet.  The  usual  mean  animal  variation  of  l(»vel  of  water  surface  is 
0.99  foot. 

Conunercial  statistics  /}//'  190 L — The  cimunt^rce  of  Sheboygan  is 
quite  large  and  geneml  in  its  character.  Arrivals  of  vessels,  1,042; 
exports  and  imports,  1,238,077  tons. 

July  1,  1901,  balanw  unexpeiiddl $4,452.80 

Amount  appropriated  by  river  and  harbor  at't  approved  June  13, 1902 *.K),  000. 00 

94, 452. 89 
June  30,  1902,  amount  expende*!  during  tiscal  year 1, 357. 98 

July  1,  1902,  balance  unexpende<i 93, 094. 91 

(See  Appendix  J  J  10.) 

11.  Port  WasMvqtim.  Harbor .^  Wisconsin, — The  natural  channel  at 
the  mouth  of  the  k^auk  River  was  narrow,  and  at  the  shoalest  point 
had  a  depth  of  1  foot,  and  the  present  harbor  was  not  available 
forpurposes  of  commerce. 

Tne  project,  adopted  in  1860  and  modified  in  1876,  provides  for  a 
channel  13  feet  deep  between  parallel  piers  150  feet  apart,  and  for  two 
interior  basins  having  a  depth  of  13  feet  and  a  combined  area  of  alx)ut 
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5f  acres;  estimated  cost,  $181,527.17  (see  Annual  Reports  of  the 
Chief  of  Engineers  for  1876,  Vol.  2,  p.  379,  and  for  1881,  p.  2109). 

The  existing  project  was  completed  in  1895  at  a  cost  of  $184,848.39; 
since  that  time  $12,980.25  has  oeen  expended  for  maintenance,  etc., 
making  a  total  to  June  30,  1902,  of  $197,828.64. 

The  maximum  draft  that  could  be  carried  June  30, 1902,  was  12  feet. 
The  usual  mean  annual  variation  of  levels  of  water  surface  is  0.99  foot. 

Commercial  statistics  for  1901. — Arrivals  of  vessels,  1,250;  imports, 
70,523  tons;  departures  of  vessels,  1,250;  exports,  5,957  tons. 

July  1,  1901,  balance  unexpended $1, 107. 86 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .      6, 000. 00 

July  1,  1902,  balance  unexpended 7,107.86 

(See  Appendix  J  J  11.) 

12,  Milwavk'ee  Harbor ,^  Wisconsin,,  mcVudimjg  ha/rhor  ofrefxige, — Mil- 
waukee Harbor  and  the  harbor  of  refuge,  which  were  originally  sepa- 
rate works^,  were  consolidated  by  the  act  of  June  13,  1902. 

The  original  depth  of  water  at  the  mouth  of  Milwaukee  River  was 
not  more  than  4t  feet,  and  the  present  harbor  was  not  available  for 
purposes  of  commerce.  Milwaukee  Bay,  in  which  the  harbor  of 
refuge  is  located,  is  protected  by  the  coast  from  storms  except  those 
from  the  northeast  to  the  southeast,  and,  while  the  anchorage  ground 
is  good,  vessels  were  in  danger  of  dragging  their  anchors  or  of  failing 
to  effect  anchorage  at  the  proper  place. 

The  original  project  for  the  improvement  of  Milwaukee  Harbor  was 
adopted  in  1845-46,  and  provided  for  dredging  the  original  river 
mouth  and  protecting  the  entrance  by  parallel  piers.  Subsequent 
modifications  provided  for  the  abandonment  of  the  improvement  of 
the  original  river  mouth,  and  for  the  formation  of  a  channel  19  feet 
deep  through  the  point  overlapping  the  mouth  of  the  river  and  about 
3,000  feet  northerly  from  original  outlet,  the  channel  to  be  protected 
by  parallel  piers. 

The  amount  expended  on  the  original  and  modified  projects  prior  to 
operations  under  the  present  project  is  $402,752.28,  of  which  150,400 
was  expended  at  original  mouth  of  river.  (See  House  Doc.  No,  61, 
Fifty-fourth  Congress,  second  session.) 

The  existing  project,  adopted  by  act  of  March  3,  1899,  provides  for 
a  channel  21  teet  deep,  minimum  width  between  the  piers  to  be  200 
feet,  and  the  width  outside  of  the  pierheads  to  be  600  feet;  estimated 
cost,  $12,000,  and  $3,000  annually  for  maintenance. 

The  project  for  the  harl>or  of  refuge  was  adopted  in  1881,  and  pro- 
vides for  a  breakwater  7,650  feet  long,  including  an  opening  therein 
of  400  feet.  Original  estimated  cost,  $800,000  (see  Annual  Keport  of 
the  Chief  of  Engineers  for  1881,  p.  2116  et  sea.);  revised  estimate, 
$955,650  (see  Annual  Reports  of  the  Chief  of  Engineers  for  1896,  p. 
2504,  and  for  1897,  p.  2690). 

The  total  amount  expended  on  existing  projects  to  June  30,  1902,  is 
$959,464.67,  of  which  $939,153.50  is  for  breakwater,  $12,000  for  21- 
foot  channel,  and  $8,311.17  for  maintenance. 

The  existing  projects  for  both  the  harbor  and  harlwr  of  refuge  are 
completed,  the  full  projected  depth  of  channel  having  been  secured 
and  the  breakwater  built  to  its  full  projected  length. 

The  maximum  draft  that  could  oe  carried  ^June  30,  1902,  was  80 
feet.    The  mean  annual  variation  of  level  of  water  surface  is  0.99  feet 
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Cortvtnerdal'  statistics  for  1901. — Arrivals  of  vessels,  5,488;  imports, 
3,031,163  tons;  departures  of  vessels,  5,719;  exports,  1,006,434  tons. 

The  act  of  June  13,  1902,  provides  for  rebuilding  the  older  portion 
of  the  superstructure  of  the  breakwater  and  the  superstructure  of  a 
portion  of  the  north  harbor  pier  with  concrete. 

July  1,  1901,  balance  unex])endeil: 

'  Harbor  of  refuge,  Milwaukee  Bay $20, 709. 29 

Milwaukee  Harbor '. 8, 540. 77 

$29, 250. 06 

Miscellaneous  receipts 149. 31 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .  232, 500. 00 

261,  899. 37 
Jane  30,  1902,  amount  expended  during  fiscal  year 5, 991. 65 

July  1,  1902,  balance  unexpended 255,907.72 

(See  Appendix  J  J  12.) 

13.  South  Milwaukee  Ilarhor.,  Wisconsin. — The  entrance  to  this 
harbor  originally  varied  in  depth  from  absolute  closure  to  alK)ut  8 
feet,  and  the  harbor  was  not  available  for  purposes  of  commerce. 

The  original  project  of  improvement,  and  which  is  the  existing 
project,  was  adopted  in  1896,  and  provides  for  a  channel  18  feet  deep, 
200  feet  wide  between  parallel  piers;  estimated  cost,  $138,000;  pun- 
lished  in  Annual  Report  of  the  Chief  Engineers  for  1895,  page  2641 
et  seq. 

The  total  amount  expended  on  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1902,  is  $4,792.84. 

The  north  pier,  originally  built  bv  private  parties,  has  been  extended 
185  feet.  No  dredging  has  been  done,  and  the  harbor  in  its  present 
condition  is  not  available  for  commerce. 

Commercial  statistics  for  1901. — There  have  been  no  arrivals  or 
departures  of  vessels. 

A  resurvey  of  this  harbor  was  ordered  b}^  act  of  June  13,  1902. 
The  survey  will  be  made  and  report  with  plans  and  estimates  submit- 
ted at  an  early  day. 

July  1,  1901,  balance  unexpended $207.16 

July  1,  1902,  balance  unexpended 207.16 

(See  Appendix  J  J  13.) 

IJ^.  Raci7ie  Harbor^  Wis. — The  entrance  to  this  harbor  originally 
varied  in  depth  from  absolute  closure  after  storms  to  about  7  feet, 
and  the  present  harbor  was  not  available  for  purposes  of  commerce. 

The  original  project,  adopted  in  1842-43,  provided  for  a  channel  13 
feet  deep  between  parallel  piers,  160  feet  apart.  Subsequent  modifi- 
cations provided  for  extenaing  the  piers  and  increasing  the  depth  of 
channel  to  17  feet. 

The  amount  expended  on  original  and  modified  projects,  prior  to 
operations  under  present  project,  is  i>336,747.26. 

The  existing  project,  adopted  by  act  of  March  3,  1899,  provides  for 
extending  the  south  pier,  building  600  feet  of  breakwater,  and  increas- 
ing depth  in  channel  to  21  feet;  estimated  cost,  $117,650;  published  in 
House  Docs.  No.  326,  Fifty-fourth  Congress,  second  session,  and  No. 
166,  Fifty-fifth  Congress,  third  session. 

The  total  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1902,  not  including  outstand- 
ingliabilities,  is $116,289.36. 

The  full  projected  depth  in  channel  has  now  been  secured  and  the 
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existing  project  is  completed  with  the  exception  of  a  change  in  loca- 
tion and  airection  of  breakwater,  authorized  by  act  of  June  13,  1902. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  20 
feet.  The  usual  mean  annual  variation  of  level  of  water  surface  is 
0.99  foot. 

Commercial  statistics  fur  1901, — Arrivals  of  vessels,  1,770;  exports 
and  imports,  516,531  tons. 

July  1,  1901,  balance  unexpended $5, 687. 09 

Miscellaneous  receipts 72. 56 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .    20, 000. 00 

25, 759. 65 
June  30,  1902,  amount  expended  during  the  fiscal  year 4, 288. 71 

July  1,  1902.  balance  unexpendeil : 21, 470. 94 

(See  Appendix  J  J  14.) 

15,  Ketwslui  Harbor^  Wisconsin, — The  original  depth  of  water  at  the 
mouth  of  Pike  Creek  varied  from  nothing  to  4  feet,  and  the  present 
har})or  was  not  available  for  purposes  of  commerce. 

The  original  project  adopted  in  1852  provided  for  a  channel  13  feet 
deep  l)etwcen  parallel  piers  150  feet  apart.  Subsequent  modifications 
provided  for  extending  the  piers,  increasing  the  depth  of  channel  to 
16  feet,  and  for  dredgmg  in  the  basin. 

The  amount  expended  on  original  and  modified  projects  prior  to 
operations  under  present  project  is  $298,012. 

The  existing  project,  adopted  by  act  of  March  3,  1899,  provides  for 
extending  the  south  pier,  increasmg  the  width  between  piers  to  250 
feet  by  rebuilding  the  north  pier,  building  600  feet  of  oreakwater, 
and  increasing  depth  in  channel  and  basin  to  21  feet  and  20  feet,  respec- 
tively. Estimated  cost  $191,000.  Published  in  House  Docs.  No.  328, 
Fifty-fourth  Congress,  second  session,  and  No.  164,  Fifty-fifth  Con- 
gress, third  session. 

The  total  amount  expended  on  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1902,  not  including  out- 
standing liabilities,  is  $173,421.63. 

The  full  projected  depth  in  both  channel  and  basin  has  been  secured, 
and  the  existing  project  is  now  completed  with  the  exception  of  a 
chang(».  in  location  and  direction  of  the  breakwater,  authorized  by  act 
of  June  18,  1902. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  19 
feet.  The  usual  mean  annual  variation  of  level  of  water  surface  is 
0.99  foot. 

Commercial  statist icf<  for  1901, — Arrivals  of  vessels,  365;  imports, 
119,782  tons;  departures  of  vessels,  363;  exports,  14,896  tons. 

July  1,  1901,  balance  unexpended $16,218.95 

MiHcellaneoufl  receipts 157. 71 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .      5, 000. 00 

21, 376.  fl6 
June  30,  1902,  amount  expended  during  fiscal  year 3, 346. 17 

July  1,  1902,  balance  unexpended 18,031.49 

(See  Appendix  J  J  15.) 
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16,  Waukegan  IFarhyr^  lUvnois. — There  was  no  navigable  channel 
or  natural  harbor  at  this  place. 

The  original  project  was  adopted  in  1880,  and  provided  for  an  arti- 
ficial harbor  of  sufficient  capacity  for  local  tmde,  by  inclosing  a  por- 
tion of  Lake  Michigan  witn  pile  piers,  the  entrance  channel  and 
inclosed  area  to  be  dredged  to  13  feet. 

The  amount  expended  on  original  and  modified  projects  prior  to 
commencement  of  operations  under  present  project  was  $218,944.41. 

The  existing  project,  adopted  by  act  of  June  13, 1902,  and  published 
in  House  Doc.  No.  343,  Fifty-sixth  Congress,  tii*st  vsession,  provides 
for  extending  both  harbor  piers,  building  a  breakwater,  and  increasing 
depth  of  channel  to  20  feet;  estimated  cost,  $345,000. 

No  work  had  been  done,  and  no  expenditures  had  been  made  under 
the  new  project  up  to  the  close  of  the  fiscal  year  ending  June  30, 1902. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  16 
feet,  the  increased  depth  of  channel  over  projected  depth  of  13  feet 
having  been  obtained  by  private  enterprise. 

The  usual  mean  annual  variation  of  level  of  water  surface  is  0.99 
foot. 

Cam/mercial  statistics  far  1901. — Arrivals  of  vessels,  656;  imports, 
104,628  tons;  departures  of  vessels,  655;  exports,  5,801  tons. 

July  1,  1901,  balance  unexpended $4, 753. 86 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  100, 000. 00 

104, 753. 86 
June  30, 1902,  amount  expended  during  fiscal  year ^ 3, 108. 27 

July  1, 1902,  balance  unexpended 101, 555. 59 


Amount  (estimated)  required  for  completion  of  existing  project 245, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 245, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  J  J  16.) 

17.  Fox  jRiver^  Wiseons-in. — The  Fox  and  Wisconsin  rivers,  sepa- 
rated at  Portage  City,  Wis.,  by  a  distance  of  only  2  miles,  one  flowing 
into  Lake  Michigan,  the  other  into  the  Mississippi  River,  were  the 
early  means  of  communication  between  those  waters.  In  1846  Con- 
gress granted  to  the  State  of  Wisconsin  a  quantit\^  of  land  for  the 
purpose  of  improving  the  navigation  of  this  route.  B^y  means  of  a 
Doard  of  public  works  the  State  began  and  carried  on  the  improvement 
until  1853,  when  it  was  transferred  to  a  private  companv.  In  1872 
the  United  States  acquired  possession  of  the  property,  with  the  excep- 
tion of  the  water  power,  water-power  lots,  and  personal  property. 
The  earliest  project,  that  of  1848,  called  for  canals  40  feet  wide  at 
bottom  and  4  feet  deep,  with  locks  125  feet  long  and  30  feet  wide. 
This  project  was  enlarged  subsequently.  The  present  project  is  that 
of  a'  Board  of  Engineers  submitted  September  17,  1884,  and 'modified 
May  14,  1886.  It  provides  for  deepening  and  widening  the  channel 
of  the  Fox  River  from  Green  Bay  to  Montello  to  6  feet  depth  and  100 
feet  width,  and  from  Montello  to  Portage  to  4  feet  depth,  and  for  the 
renovation  of  12  old  locks. 

The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1867 
to  the  close  of  the  fiscal  year  ending  June  30, 1902,  including  $145,000 

ENO  1902 29 
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paid  to  the  Green  Ba}'  and  Mississippi  Canal  Compan}^  for  its  property, 
was  $3,093,084.01,  of  which  amount  $428,084.01  was  appropriated 
solely  for  and  expended  solely  upon  the  Fox  River  since  1886. 

The  result  of  this  expenditure  upon  the  Fox  River  was  the  construc- 
tion of  16  new  stone  locks,  10  composite  locks,  16  permanent  dams, 
12  canals,  a  head  wall  and  feeder  at  the  old  first  lock  at  Appleton,  a 
lock  house  at  Appleton,  warehouse  at  Appleton  first  lock  and  Berlin 
lock,  a  wing  dam  and  brush  and  stone  snore  protection  to  the  Port- 
age levee,  masonry  wasteweirs  at  Little  Chute  combined  locks  and 
Appleton  third  lock,  masonry  culvert  at  head  of  Little  Chute  com- 
bined Im^ks,  a  dry  dock  at  Kaukauna,  guard  gates  at  head  of  Kaukauna 
Canal;  also  rebuilding  canal  banks  at  Kaukauna,  wing  walls  at  Kau- 
kauna fourth  lock,  and  1,237  linear  feet  of  cement-laid  rubble-core 
wall  in  canal  banks  of  fourth  and  fifth  levels.  A  channel  76  feet  wide 
and  450  feet  long  has  l>een  secured  by  blasting  and  drilling  the  rock 
bar  below  Depere  lock  from  4  to  12  inches  below  the  top  of  the  lower 
miter  sill.  Channel  below  Depere  has  been  deepened  and  channel 
deepened  at  mouth  of  Fondulac  River,  Neenah  channel,  Fox  River 
at  head  of  Lake  Butte  Des  Morts,  Grfgnon  Rapids,  below  Little  Chute 
and  Rapide  Croche  locks,  and  in  the  canals  and  Upper  Fox  River. 
Masonry  outlet  to  wasteweir  at  Kaukauna  second  lock,  a  roadway 
upon  the  United  States  property  at  Appleton  first  lock,  and  fishways 
in  the  Eureka,  Berlin,  White  River,  rrinceton,  Grand  River,  Mon- 
tello,  and  Fort  Winnebago  dams  have  been  constructed.  A  harbor  of 
refuge  has  been  constructed  at  Stockbridge  Landing,  Lake  Winnebago, 
and  snags  have  been  removed  and  bars  dredged  in  Wolf  River,  making 
a  4i-foot  channel  100  feet  wide  to  New  London. 

The  improvement  of  Wiscoasin  River  was  abandoned  in  1887. 

The  full  depth  of  6  feet  has  now  been  obtained  from  Depere  to 
White  River  lock,  with  the  exception  of  about  three-fourths  of  a  mile 
between  mileposts  34  and  35,  a  distance  of  99  miles  from  mouth  of 
Fox  River.  Above  this  point  the  projected  depth  and  width  have 
not  yet  been  obtained. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1902,  were 
for  supermtendence. 

The  relative  value  of  the  commerce  involved  and  the  cost  of  the 
improvement  can  not  be  estimated. 

Its  principal  effect  so  far  has  been  to  cause  some  reduction  in  freight 
rates  to  points  in  the  Fox  Riv^er  Valle3\  Deepening  the  channeiof 
the  Upper  Fox  River  by  dredging  has  also  had,  and  will  continue  to 
have,  the  effect  of  draining  the  enormous  expanse  of  meadow  lands  in 
the  Fox  River  Valley  and  greatly  increasing  their  availability  and 
value. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  was  from  Depere 
to  White  River  lock,  6  feet;  from  that  point  to  Montello,  4  feet,  and 
from  Montello  to  Portage,  3  feet. 

July  1,  1901,  balance  unexpended 16,925.32 

Miscellaneous  receipts 20. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902  . .     70, 000. 00 

76, 945. 32 
June  30,  1902,  amount  expended  during  fiscal  year 259. 38 

July  1,  1902,  balance  unexpended 4. V............ 76,685.99 

(See  Appendix  J  J  17.) 
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18.  Operating  and  care  of  locks  and  dams  on  Fox  Hiver^  Wisconsiyu — 
Under  an  allotment  from  the  indefinite  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation,  there  has  been 
expended  during  the  year  ending  June  80, 1902,  the  sum  of  $63,550.30. 

The  principal  work  has  been  dredging  bai-s  and  channels,  making 
repairs  of  locks,  dams,  canal  banks,  lock  houses,  dredges,  and  boats; 
rebuilding  Montello  lock;  rebuilding  Portage  loi*k,  raising  walls  of 
old  Portage  lock  to  height  of  new  lock,  and  building  a  pile  revetment 
at  entrance  from  Wisconsin  River  to  Portage  loci;  building  shore 
protections  to  sand  banks  on  Upper  Fox,  and  cure  of  works  and 
property. 

A  deteiled  statement,  appended  to  the  report  of  the  local  engineer 
officer  in  charge,  shows  the  items  of  expenditures. 

Naviration  was  closed  November  25,  1901,  and  reopened  April  10, 
1902.  The  water  in  Lake  Winnebago  and  the  Lower  Fox  has  been 
maintained  at  the  crests  of  the  dams  throughout  the  year,  with  the 
exception  of  Lake  Winnebago  during  the  close  of  navigation,  drawn 
down  by  the  mills  with  permission  of  the  Secretary  of  War. 

For  commercial  statistics  see  report  of  the  local  officer  upon  improve- 
ment of  Fox  River,  Wisconsin. 

(See  Appendix  J  J  18.) 

IMPBOVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS,  ILLINOIS,  OF 
CHICAGO  RIVER,  ILLINOIS,  AND  OF  CALUMET  RIVER,  ILLINOIS  AND 
INDIANA. 

The  works  in  this  district  were  in  the  charge  of  Maj.  J.  H.  Willard, 
Corps  of  Engineers,  to  October  31,  1901,  and  of  Lieut.  Col.  O.  H. 
Ernst,  Corps  of  Engineers,  since  that  date.  Division  Engineer,  Col. 
S.  M.  Mansfield,  Corps  of  Engineers,  to  July  24, 1901,  and  Lieutenant- 
Colonel  Ei-nst  from  July  24  to  October  31,  1901. 

1.  Chicago  Ha/rbor^  Illinois, — The  present  project  was  adopted  in 
1870  and  modified  in  1878,  and  contemplated — 

(a)  The  formation  of  an  outer  harbor  bj^  inclosing  a  portion  of  Lake 
Micnigan  just  south  of  the  entrance  to  Chicago  River  %  breakwaters, 
and  oredging  the  same,  for  the  purpose  of  increasing  the  harbor 
facilities  of  Chicago. 

{b)  The  construction  of  an  exterior  breakwater  in  deep  water  in 
Lake  Michigan,  north  of  the  entmnce  to  Chicago  Kivcr  and  about  1 
mile  distant  therefrom,  to  shelter  the  approaches  to  the  river  and  outer 
harbor  and  to  form  a  harbor  of  refuge  near  the  southern  end  of  Lake 
Michigan. 

{c)  To  keep  the  entrance  to  Chicago  River  dredged  for  the  passage 
of  vessels  navigating  the  Chicago  River  as  far  as  to  the  original  shore 
line  of  Lake  Michigan,  at  or  near  Rush  Street  Bridge. 

The  river  and  harbor  act  of  March  3, 1899,  further  modified  the  proj- 
ect of  1870  by  providing  for  dredging  the  outer  basin  and  harbor 
entrance  to  20  feet  depth  at  low  water. 

There  had  been  expended  upon  this  project  up  to  June  30,  1902, 
$1,871,820.44. 

All  of  the  work  under  the  projects  of  1870  and  1878  has  been  com- 
pleted except  dredging  the  outer  basin. 

A  contract  was  m  force  at  the  beginning  of  the  year  for  dredging 
the  Chicago  River  from  Rush  street  eastward,  for  removing  the  bar  at 
the  entrance  to  the  river,  and  for  dredging  tne  inner  harlx>r  or  basin 
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SO  far  as  the  funds  will  permit.  Work  under  this  contract  began  May 
2, 1901,  and  at  the  close  of  the  fiscal  year  an  aggregate  of  826,008  cubic 
yards  had  been  removed,  resulting  in  a  21-foot  channel  in  the  river 
from  the  Rush  Street  Bridge  to  the  lake  and  the  same  depth  over  the 
bar  at  the  harbor  entrance  and  over  an  anchorage  ground  extending 
southwardly  from  the  river  a  distance  of  1,920  feet  for  a  width  of 
1,150  feet,  comprising  an  area  of  about  50  acres. 

July  1,  1901,  balance  unexpended $94, 67S.  60 

Amount  received  from  sale  of  property 291. 00 

94,869.60 
June  30,  1902,  amount  expended  during  fiscal  year «56, 268. 88 

July  1,  1902,  balance  unexpended 39,600.72 

July  1,  1902,  amount  covered  by  uncompleted  contracts 38, 029. 56 

(See  Appendix  K  K  1.) 

^.  Chicdgo  River ^  Illinois, — This  river,  as  far  as  its  navi^ble  water 
extends,  is  entirely  within  the  limits  of  the  city  of  Chicago,  111.  Prior 
to  the  fiscal  year  ending  June  30,  1896,  no  work  had  been  done  for  the 
improvement  of  its  navigation  by  the  United  States.  The  project  inau- 
gurated b}'^  Congress  under  the  act  of  June  3,  1896,  as  modified  by  the 
act  of  June  4, 1897,  contemplated  the  improvement  of  the  river  by  dredg- 
ing and  minor  changes  of  docks  and  dock  lines  to  admit  passage  by  ves- 
sels drawing  16  feet  of  water.     This  project  has  been  completed. 

The  river  and  harbor  act  of  August  18,  1894,  allowed  $25,000  from 
the  appropriation  made  for  the  improvement  of  Chicago  Harbor  to  be 
applied  to  the  improvement  of  Chicago  River  between  the  mouth  of 
the  river  and  the  junction  of  the  two  branches,  of  which  amount 
$3,645.70  was  expended  in  the  year  ending  June  30, 1896,  in  dredging 
to  18  feet  depth  as  far  as  to  Rush  Street  Bridge.  Since  the  passage 
of  the  act  of  June  3,  1896,  the  balance  of  this  amount  has  been  trans- 
ferred to  the  Chicago  River  work. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1902,  there  had 
been  expended  $423,520.51,  excluding  the  $25,000  allotted  as  above 
stated.  As  a  result  of  this  expenditure,  the  river  has  been  dredged  to 
a  depth  of  17  feet  below  Chic^igo  citv  datum,  from  the  mouth  of  the 
river  to  Ashland  avenue  on  the  South  Branch  and  West  Fork,  and  to 
the  stock  yards  on  the  South  Fork,  South  Branch,  a  distance  of  about 
6  mileSj  and  to  Belmont  avenue  on  the  North  Branch,  the  head  of 
navigation.  The  titles  to  all  of  the  lands  (17  tracts)  to  be  removed 
under  the  project  for  widening  and  deepening  the  river  were  secured  at 
a  total  cost  of  $91,949.50.  The  total  amount  of  material  removed  was 
1,998,561  cubic  yards. 

By  the  act  of  June  13, 1902,  Congress  provided  for  two  turning  basins. 

July  1,  1901,  balance  unexpended $224, 991. 52 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .  306, 457. 00 
Amount  received  from  sale  of  property 18. 12 

531, 466. 64 
June  30,  1902,  amount  expended  during  fiscal  year ^23, 512. 08 

July  1,  1902,  balance  unexpended 507,954.61 

(See  Appendix  K  K  2.) 

a  Includes  $500  for  expenses  of  Office  Chief  of  Engineers. 
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3.  Calumet  Harbor^  Illinois. — This  harbor  is  known  on  the  Great 
Lakes  as  South  Chicago  Harbor. 

This  improvement  was  designed  to  furnish  a  safe  and  practicable 
entrance  to  Calumet  River  and  the  port  of  South  Chicago  by  the  con-, 
struction  of  parallel  piers  300  feet  apart  projecting  from  the  shore  into 
Lake  Michigan,  and  by  dredging  between  them. 

The  work  began  in  1870,  and  all  the  projected  work  had  been  accom- 
plished for  16-foot  draft  prior  to  June  30, 1896,  resulting  in  the  con- 
struction of  3,640  linear  feet  of  north  pier  and  2,020  linear  feet  of  the 
south  pier  and  securing  and  maintaining  a  channel  16  feet  deep  and  of 
suitable  width  from  similarly  deep  water  in  Lake  Michigan  to  the  Calu- 
met River  at  the  roots  of  the  piers,  at  a  cost  of  $454,483.53.  The  work 
included  also  476,564  cubic  yards  of  material  dredged,  increasing  the 
depth  in  the  channel  from  7  to  16  feet. 

On  June  30, 1896,  it  may  be  considered  that  the  original  project  for 
this  locality  was  terminated  and  completed. 

Under  date  of  Februar}^  21,. 1896,  a  plan  for  improvement  of  both 
the  inner  and  outer  harbors  was  submitted.  The  estimated  cost  of  this 
improvement  was  $1,134,830.  (Annual  Report  of  the  Chief  of  Engi- 
neers for  1896,  p.  2583.) 

The  expenditures  to  June  30,  1902,  were  $855,764.98. 

Under  the  project  of  February  21,  1896,  for  construction  of  the 
outer  harbor  of  refuge,  adopted  by  Congress  in  the  river  and  harbor 
act  of  March  3,  1899,  work  was  in  progress  under  contract  at  the  close 
of  the  fiscal  year  enddng  June  30,  1901.  By  June  30,  1902,  there  had 
been  placed  in  all  4,400  linear  feet  of  foundation,  44  cribs  constructed, 
42  cribs  sunk  and  filled  with  stone,  3,400  feet  of  superstructure  built, 
4,187  linear  feet  of  ice  guard  placed,  and  327,978  cubic  yards  of  dredg- 
ing removed  from  the  area  sheltered  by  the  pew  breakwater. 

July  1,  1901,  balance  unexpended $439,500.16 

Amount  received  from  sale  of  property 1. 00 

Amount  appropriated  by  sundry  civil  act  api)roved  June  28,  1902 215, 000. 00 

654,501.16 
June  30,  1902,  amount  expended  during  fiscal  year 167, 515. 14 

July  1,  1902,  balance  unexpended 486,986.02 

July  1,  1902,  amount  covered  by  uncompleted  contracts 229, 867. 20 

Amount  ( estimated)  required  for  completion  of  existing  project 204, 480. 00 

Amount  that  can  he  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 204, 480. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  K  K  3.) 

4.  Calufuet  River ^  lllinou  wnd  Indiana, — The  project  for  the  im- 
provement of  this  river,  adopted  by  Congress  in  1884  and  modified 
m  1886.  contemplated  securing  a  chaimel  200  feet  in  width  and  10  feet 
in  depth  below  low  water  in  Lake  Michigan,  from  the  mouth  of  Calu- 
met Harbor,  Illinois,  to  one-half  mile  east  of  Hammond,  Ind. 

The  project  was  modified  by  the  river  and  harbor  act  of  June  3, 
1896,  so  as  to  provide  for  dredging  the  channel  for  2  miles  southward 
from  the  mouth  of  the  river  to  20  feet  depth. 

Under  the  project  of  1884  their  was  dredged  a  channel,  measured 
from  the  harbor  southward,  to  the  full  width  of  200  feet  and  depth  of 
16  feet,  19,518  feet  in  length,  except  that  over  a  short  portion  where 
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rock  wa«  encountered  the  width  was  reduced  to  85  feet  and  the  depth 
to  14  feet. 

In  addition  there  was  removed  248,516  cubic  yards  of  material  from 
the  channel  between  "The  Forks"  and  one-half  mile  east  of  Hammond, 
Ind.,  in  an  eflfort  to  secure  a  pi-acticable  channel  10  feet  deep  and  60 
feet  wide,  resulting  in  failure,  due  to  rapid  refilling  of  channel. 

Under  the  supplementary  project  of  1896  there  had  been  320,405 
cubic  yards  of  material  removed  under  contract,  completing  the  chan- 
nel 20  feet  deep  a  distance  of  2  miles,  and  providing  a  winding  or 
turning  basin  20  feet  deep  at  the  first  cut-off  above  the  mouth  of  the 
river. 

The  expenditures  to  June  30,  1902,  amounted  to  $399,982.86. 

Winding  or  turning  basins  should  be  provided  at  intervals  of  from 
1  to  2  miles  along  the  river. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $75,000  for 
the  improvement  of  this  stream,  and  provided  tor  an  extension  of  the 
20-foot  channel  from  One  hundred  and  sixth  to  One  hundred  and 
twcnt^'-second  streets,  a  distance  of  2.2  miles,  and  for  the  resumption 
of  the  work  above  "The  Forks."  The  officer  in  charge  points  out 
that  no  useful  results  can  be  obtained  from  expenditures  above  "The 
Forks." 

July  1,  1901,  balance  unexpendeil $13,360.30 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902  . .     75, 000. 00 

88,360.30 
June  30,  1902,  amount  expended  during  fiscal  year a  3, 343. 16 

July  1,  1902,  balance  unexpended 85,017.14 

(See  Appendix  K  K  4.) 

IMPROVEMENT    OF   ILLINOIS    RIVER,   ILLINOIS    AND    INDIANA,  AND 
CONSTRUCTION  OF  ILLINOIS  AND  MISSISSIPPI  CANAL. 

This  district  was  in  the  charge  of  Mai.  J.  H.  Willard,  Corps  of  Engi- 
neers. Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engineers, 
to  July  24,  1901,  and  Lieut.  Col.  O.  H.  Ernst,  Corps  of  Engineers, 
since  that  date. 

i.  Illinou  River ^  Illinois. — The  project,  which  contemplates  the 
extension  of  the  slack- water  improvement  begun  by  the  State  of  Illi- 
nois from  Copperas  Creek  locks  to  the  Mississippi  River,  and  which 
includes  the  construction  of  two  locks  350  feet  long  between  sills,  76 
feet  width  of  chamber,  with  7  feet  of  water  over  sills  at  low-water 
level  of  1879,  and  dredging  the  channel  where  necessary  to  obtain  7 
feet  depth  at  low  water,  was  adopted  in  1880. 

The  United  States  has  expended  on  this  work  up  to  June  3d,  1902, 
$1,445,597.80,  of  which  $15,442.08  was  expended  during  the' fiscal 
year  in  widening  the  channel  to  200  feet  between  Kampsville  lock 
and  the  mouth  of  the  river,  removing  snags,  and  in  care  and  repair  of 
the  plant. 

The  lock  and  dam  at  Kampsville,  111.,  31  miles  al)ove  the  mouth  of 
the  Illinois  River,  has  been  completed  and  in  use  since  1894;  and  that 
at  Lagrange,  79  miles  above  the  mouth,  since  1890. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  pert. 
of  the  general  project  by  the  construction  of  locks  and  dams  at  Henry 

^<  Includes  $1,500  for  expenses  of  Office  Chief  of  Engineers. 
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and  at  Copperas  Creek,  completing,  except  dredging,  that  part  of  the 
project  between  Lasalle  and  the  mouth  of  Copperas  Creek,  a  distance 
of  about  90  miles,  over  which  seetion  the  otate  of  Illinois  collects 
tolls. 

July  1,  1901 ,  balance  unexpended $31, 217. 49 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .     76, 000. 00 

106, 217. 49 
June  30,  1902,  amount  expended  during  fiscal  year 15, 442. 08 

July  1,  1902,  balance  unexpended 90, 776. 41 

July  1,  1902,  outstanding  liabilities 1,250.00 

July  1,  1902,  balance  available 89,625.41 

(See  Appendix  L  L  1.) 

£.  Operating  and  care  of  Lagrange  and  Kamvsmlle  locks^  Illinois 
jRwer^  and  aj^oaches  thereto. — These  locks  and  oams  have  been  oper- 
ated and  maintained  under  the  indefinite  appropriation  provided  for 
in  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

(a)  Lagrange  lock  and  dam. — During  the  entire  season  of  naviga- 
tion, from  July  1  to  December  14,  1901,  and  from  March  9  to  June 
30, 1902,  the  lock  was  used  b}-  boats,  though  a  few  passed  over  the  dam 
after  June  17.  The  tonnage  at  this  lock  was  about  equal  to  that  for 
the  preceding  year. 

Six  thousand  two  hundred  and  ninety -four  dollars  and  eighty-four 
cents  was  expended  during  the  past  year,  exclusive  of  $4^.50  out- 
standing liabilities  June  30,  1902. 

(J)  Kamp^ville  lock  and  dam. — There  was  no  navigation  through 
thM  lock  between  December  5,  1901,  and  March  8,  1902.  During  the 
remainder  of  the  j'ear,  or  throughout  the  navigable  season,  all  boats 
passed  through  the  lock  until  June  29,  when  high  water  enabled  them 
to  pass  over  the  dam. 

The  business  at  the  lock  during  the  vear  1902  was  as  good  as  an}'  of 
the  preceding  eight  years  during  which  it  has  been  in  operation. 

The  expenditures  during  the  past  year,  exclusive  of  t»416.30  out- 
standing nabilities  June  30,  amounted  to  $5,785.21. 

(See  Appendix  L  L  2.) 

3.  lUmais  and  MiaHiHsippi  Canal^  Illinois. — The  object  of  the 
improvement  is  to  furnish  a  link  in  a  navigable  waterway  from  Lake 
Michigan  to  the  Mississippi  River  at  the  mouth  of  Kock  River, 
Illinois. 

The  canal  has  been  located  on  the  Rock  Island  route,  approved  by 
the  Secretary  of  War  October  27,  1888,  as  directed  in  the  act  of  Con- 
gress of  August  11,  1888.  It  proceeds  from  the  Illinois  River  at  its 
Sreat  bend,  IJ  miles  above  the  town  of  Hennepin,  111.,  thence  via 
lureau  Creek  Valley  and  over  the  summit  to  Rock  River  at  the 
mouth  of  Green  River;  thence  by  slack  water  in  Rock  River,  and  a 
canal  around  the  lower  rapids  of  the  river  at  Milan  to  the  Mississippi 
River  at  the  mouth  of  Roclt  River. 

The  canal  is  to  be  at  least  80  feet  wide  at  the  water  surface,  7  feet 
deep,  and  with  locks  170  feet  long  and  35  feet  width  of  lock  chamber, 
eapable  of  passing  barges  carrying  600  tons  (maximum)  freight. 

A  report  upon  the  location,  with  detailed  estimates  of  cost,  of  this 
canal  was  submitted  June  21,  1890,  and  published  (without  maps)  as 
House  Ex.  Doc.  No.  429,  Fifty -first  Congress,  first  session,  and  is  also 
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printed  in  the  Annual  Report  of  the  Chief  of  En^neers  for  1890,  page 
2586. 

The  river  and  harbor  act  of  September  19,  1890,  made  the  first 
appropriation  for  the  construction  of  the  canal  and  directed  work  to 
\)e  begun  by  the  construction  of  one  of  the  locks  and  dams  in  Rock 
River. 

In  accordance  with  this  act,  work  was  begun  in  July,  1892,  near  the 
mouth  of  Rock  River,  on  the  construction  of  a  canal  around  the  lower 
rapids  of  the  river,  and  since  that  date  has  been  prosecuted  as  rapidly 
as  appropriation  of  funds  permitted.  The  survey  work  in  locating 
the  canal  on  the  ground,  and  proceedings  for  acquiring  title  to  the 
right  of  way.  have  been  continuous  since  October,  1890,  and  the  canal 
has  been  definitely  located  on  the  ground  throughout  its  entire 
extent. 

There  had  been  expended  on  this  work  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1902,  $5,066,113.25. 

The  result  of  this  expenditure  has  been: 

First.  The  acquisition  of  the  right  of  way  for  4i  miles  around  the 
lower  rapids  of  Rock  River  and  the  completion  of  4i  miles  of  canal 
there,  involving  the  construction  of  4^  miles  of  earthwork  in  construct- 
ing the  canal  trunk,  3  locks,  1  railroad  and  two  highway  swing  bridges, 
7  sluicewa^'^s  and  gates,  1  arch  culvert,  2  dams  1,392  feet  long  across 
the  arms  of  Rock  River,  3  lock  keepers'  houses,  1  small  office  building, 
a  thorough  riprapping  of  the  canal  banks  (not  estimated  for  in  tne 
original  estimates),  and  construction  by  contract  of  Moline  wagon 
bridge  at  a  cost  of  $25,000,  which  was  also  not  included  in  the  original 
estimate. 

Second.  In  the  location  on  the  ground  and  preparation  of  descrip- 
tions, plats,  and  abstracts  of  title  of  all  lands  needed  for  the  construc- 
tion of  the  canal  and  feeder  and  for  lands  to  be  overflowed  or  damaged 
by  the  canal  at  Sterling. 

Third.  In  the  completion  on  eastern  section  of  all  earthwork  miles 
1  to  18  and  practical  completion  of  earthwork  miles  19,  20,  and  24  to 
28,  inclusive;  the  foundations  and  masonry  for  all  culverts,  and  Locks 
1  to  21;  the  construction  of  three  aqueducts,  ten  highway  and  three 
railroad  bridges,  nine  arch  culverts  and  eleven  pipe  culverts;  con- 
struction of  abutments  for  eight  additional  highway  bridges  and  placing 
superstructures  for  same  under  contract;  the  erection  of  five  houses 
for  superintendents  and  one  small  house  for  office  use,  and  acquiring 
additional  right  of  way  for  waste  material  miles  21  to  23,  inclusive. 

Fourth.  In  the  acquisition,  by  condemnation  or  purchase,  of  all  lands 
required  for  the  canal,  except  a  small  amount  required  for  approaches 
to  bridges. 

Fifth.  In  the  construction  of  4,673,008  cubic  yards  of  earthwork  on 
the  feeder,  completing  all  work  of  that  character,  except  some  cross 
banks  and  bridge  approaches;  completion  of  nine  arch  and  ten  pipe 
culverts;  foundations  and  abutments  for  seven  highway  and  two  rail- 
way bridges  and  the  superstructure  of  one  doublc-tracK  highway  and 
two  single-tmck  railway  bridges. 

Sixth.  In  the  acquiring  of  lands  for  right  of  way,  including  land 
to  be  damaged  by  overnow  and  land  upon  which  to  deposit  waste 
material  on  the  western  section;  construction  of  2,447,207  cubic 
yards  of  earthwork,  completing  16  miles  and  50  per  cent  of  7  miles 
more;  four  arch  and  fourteen  pipe  culverts;  placing  under  contract 
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foundations  for  four  arch  culverts,  two  locks,  and  four  aqueduct 
bridges;  building  foundations  and  abutments  for  ten  and  foundations 
for  two  highway  bridges;  placing  under  contract  superstructures  for 
nineteen  highway  and  one  double-track  railway  bridges;  building 
eight  warehouses  and  one  lock  house,  and  partially  completing  two 
lock  houses. 

A  special  report,  with  revised  estimate  for  completion  of  this  improve- 
ment, was  submitted  by  the  local  engineer  and  transmitted  to  Congress. 
It  is  printed  in  House  Doc.  No.  297,  Fifty-seventh  Congress,  first 
session,  and  is  herewith  in  Appendix  L  L  3. 

July  1,  1901,  balance  unexpended ''fl,  723, 018.  75 

Amount  appropriated  by  sundry  civil  act  approved  June  28, 1902 733, 220. 00 

2, 466, 338.  75 
June  30,  1902,  amount  expended  during  fiscal  year 575, 605. 54 

July  1 ,  1902,  balance  unexpended 1, 880, 633. 21 

July  1,  1902,  outstanding  liabilities 100,000.00 

July  1,  1902,  balance  available 1,780,633.21 

July  1,  1902,  amount  covered  by  uncompleted  contracts 305, 848. 86 

(See  Appendix  L  L  3.) 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA,  AND  OF  RIVERS 
AND  HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Capt.  Charles  Keller,  Coi-ds  of 
Engineers.  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers, to  July  24,  1901,  and  Lieut.  Col.  O.  11.  Ernst,  Corps  of 
Engineers,  since  that  date. 

General  statemet^t  as  to  tlie  usual  variaHons  in  the  let^el  of  th^i  lake 
surface  at  all  the  harbors  an  the  east  shore  of  Lake  Michigan, — The 
level  of  the  lake  sui'face  varies  considerably  from  time  to  time.  At 
present  its  maximum  height  may  l)e  stated  as  from  0.5  to  1  foot  below 
mean  low  water,  and  obtains  from  the  end  of  June  to  the  middle  of 
August.  Its  lowest  stage  is  between  1.5  and  2  feet  below  mean  low 
water,  and  obtains  with  slight  change  from  early  in  November  to  early 
in  April. 

i.  Michigan  City  Harbor^  Indiana, — The  inner  and  outer  harbors 
were  formerly  separate  works.  They  are  now  consolidated  in  conse- 
quence of  the  requirements  of  the  river  and  harbor  act  of  June  13, 
1902. 

The  improvement  of  this  harbor  dates  from  1836,  and  has  resulted 
in  establishing  an  inner  harbor  for  local  commerce  and  partly  com- 
pleting an  outer  harbor,  designed  to  facilitate  entrance  to  the  former 
and  afford  refuge  for  vessels  engaged  in  general  lake  commerce. 

TTie  inner  harbor  has  been  made  by  deepening  the  entrance  to  Trail 
Creek  and  protecting  the  channel  by  piers  extending  to  deep  water  in 
Lake  Michigan,  to  which  operations  were  limited  until  1870.  The 
original  depths  before  improvement  were  9  feet  upon  the  outer  bar 
and  3i  feet  or  less  at  the  entrance  to  the  inner  harbor,  and  the  width 
varied  from  175  feet  in  the  lower  portion  to  60  feet  or  less  in  the  upper 
portion.     Since  1882  the  entrance  channel  has  been  prolonged  up  the 

a  Three  dollars  paid  on  Treasury  settlement  15333  deducted;  50  cents  refunded  on 
aoooont  of  overpayment  added. 
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creek  bv  dredging  between  revetments,  as  they  are  built  on  established 
wharf  lines  at  the  expense  of  the  adjoining  property  owners,  as  required 
by  city  ordinance.  No  geneml  project  for  tne  expenditure  of  funds 
has  been  definitely  adopted,  but  it  seems  to  have  been  agreed  that  the 
improvement  should  extend  upsti*eam  between  banks  revetted,  as 
previousl}"  described,  as  far  as  the  Lake  Erie  and  Western  Kailroad 
bridge.  A  map  of  this  portion  of  Trail  Creek  is  given  opposite  pa|i^ 
2270,  Annual  Report  of  the  Chief  of  Engineers  for  1882. 

In  recent  years  the  project  has  been  purely  one  for  maintenance,  and 
has  resulted  in  creating,  bj-  dredging,  a  channel  9,159  feet  long  between 
revetments  from  100  to  175  feet  apart,  except  at  the  turning  basins, 
where  the  width  Ls  about  330  feet.  The  upper  limit  of  this  improvea 
channel  is  100  feet  above  the  upper  turning  basin  in  the  map  above 
referred  to,  but  above  the  lower  part  of  the  upper  basin  the  channel 
has  shoaled,  and  is  not  available  for  lake  vessels. 

The  total  expenditure  to  June  30,  1902,  was  $438,365.50.  Of  this 
total,  $287,383.77  was  expended  from  1836  to  1869,  inclusive,  princi- 
pally upon  pier  construction,  but  it  is  now  impossible  to  separate  the 
cost  of  maintenance  for  this  period  from  that  of  original  construction. 
Since  1869  $150,981.73  in  all  has  been  expended,  of  which  $54,419.56 
was  applied  to  maintenance.  As  a  result  of  the  above  expenditures 
the  channel  depths  on  June  30  were  15.3  feet  from  the  harbor  entrance 
to  the  lower  basin,  a  distance  of  about  5,500  feet,  above  which  point 
the  depth  gradually  decreased  to  11.1  feet  at  the  upper  basin.  The 
maximum  draft  wHich  can  be  carried  over  the  shoalest  point  in  tiie 
improved  channel  to  the  lower  basin  was,  on  June  30,  1902,  15.3  feet, 
ana  above  that  11.1  feet,  at  mean  low  water. 

The  commerce  beneiited  by  the  improvement  is  purely  local  in 
chai'actcr,  the  principal  business  being  in  lumber  ana  salt,  which  are 
brought  from  tne  northern  harbors  by  small  steam  barges  and  by  sail- 
ing vessels. 

No  work  was  done  during  the  past  year.  The  harbor  structures 
aggregate  3,563  feet  in  length,  of  which  a  length  of  735  feet  of  old 
ea»st  pier  and  1,544  feet  of  west  pier  requires  sheet  piling  and  new 
superstructure. 

The  channel  does  not  maintain  itself  and  provision  should  be  made 
for  periodical  dredging. 

Tlie  outer  harhor, — Michigan  Cit}-  being  at  the  southern  end  of  the 
lake,  is  exposed  to  northerly  storms,  especially  those  from  west  of 
north,  with  a  clear  sweep  of  the  length  of  the  lake,  about  250  miles. 
As  a  result,  there  arose  a  demand  for  a  harbor  of  refuge  in  this  vicinity, 
which  wiis  answered  in  1870  by  the  adoption  of  a  project  for  the  crea- 
tion of  an  oute.r  harbor  at  this  place  which  was  to  consist  of  an  outer 
basin  east  of  the  entrance  to  the  inner  harbor;  in  1882  this  proiect 
was  (extended  to  include  the  construction  of  an  exterior  breakwater 
northwest  of  the  entrance.  The  piers  and  breiikwaters  covering  the 
outer  Imsin  were  completed  in  1885,  and  have  a  total  length  of  3,171 
feet,  measured  on  the  harbor  face,  viz,  a  pile  pier  1,225  feet  long 
ext(»nding  in  a  northerly  direction  from  the  snore  and  closing  the  basin 
on  the  east;  a  crib  breakwater  1,411  feet  long  extending  westward 
from  the  lake  end  of  the  pile  pier  and  closing  the  basin  on  the  north, 
and  a  crib  pier  535  feet  long  measured  from  the  angle  in  the  harbor 
facx;,  or  505  feet  measured  from  the  rear  face  of  the  breakwater, 
extending  northward  from  the  west  end  of  the  crib  breakwater.  The 
exterior  breakwater  contemplated  by  the  project  of  1882  was  to  have 
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a  total  length  of  2,000  feet,  but  a  length  of  only  700  feet  has  been 
built. 

The  river  and  harbor  act  of  March  3,  1899,  authorized  the  adoption 
of  the  project  of  a  Board  of  Engineers  as  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  pages  2899  to  2904,  inclu- 
sive, and  provided  for  the  completion  of  the  work  under  the  continuing- 
eontract  system.  This  project  requires  the  extension  of  the  break- 
water pier  by  600  feet,  the  construction  of  a  new  detached  breakwater 
1,600  leet  long,  and  the  removal  of  the  present  detached  breakwater. 

Up  to  June  30, 1902,  $828,600. 38  had  been  expended  upon  the  original 
project  and  its  subsequent  modifications.  Of  thi^  amount  $758,226.34 
nad  been  expended  upon  the  projects  of  1870  and  1882,  of  which 
$132,665.25  was  applied  to  maintenance.  Seventy  thousand  three 
hundred  and  seventy-four  dollars  and  four  cents  in  all  had  been 
expended  upon  the  existing  revised  project,  none  of  which  had  been 
applied  to  maintenance. 

Operations  under  the  new  contract  have  been  in  progress  since  May 
1,  1900,  with  the  result  that  up  to  June  30,  1902,  hve  cribs  upon  pife 
foundations  had  been  placed  in  the  breakwater  pier,  leaving  one  crib 
still  to  be  sunk  and  300  feet  of  superstructure  to  be  built,  and  the 
stone  foundation  of  the  detached  breakwater  had  been  practically  com- 
pleted. No  additional  facilities  for  navigation  have  thereby  been 
secured,  and  until  the  completion  of  the  new  work  and  the  removal  of 
the  old  detached  breakwater  no  benefit  can  accrue.  This  project, 
which  was  originally  intended  to  furnish  a  harbor  of  refuge  for  gen- 
eral lake  commerce,  will  now,  when  completed,  probably  be  of  service 
only  to  the  smaller  class  of  vessels  which  serve  the  local  traflic.  The 
usual  course  traversed  by  the  larger  class  of  vessels  leads  toward  Chi- 
cago and  does  not  come  within  30  miles  of  Michigan  City. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages  2899 
to  2904,  contains  in  full  the  report  of  the  Board  of  Engineers  referred 
to  above,  and  a  map  showing  the  outlines  of  the  present  project  is 
opposite  page  2904  of  this  report. 

Entrances  and  clearances. 


Calendar  year. 


un. 


IBM. 


Nnmber. 

Tonnage.   ^ 

1,163 

206,617 

796 

109,198 

921 

172,817 

837 

168,664 

1,391 

443.066 

1,677 

689,863 

389 

119,929 

Calendar  year. 


1896 
1896 
1897 
1898 
1899 
1900 
1901 


Tonnage. 


343 

91,016 

437 

106,543 

492 

118,187 

478 

127,237 

601 

144,880 

412 

102,323 

602 

121,896 

Note. — No  record  is  kept  of  traffic  between  Michigan  City  and  Chicago. 

July  1^  1901,  balance  unexpended $270, 664. 20 

Depoat  September  13,  1901,  proceeds  transfer  of  property 30. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .     63, 000. 00 

333, 694.  29 
June  30,  1902,  amount  expended  during  fiscal  year «61, 496. 40 

July  1,  1902,  balance  unexpended 272,197.89 

July  1,  1902,  outstanding  habilites 750. 00 

July  1 ,  1902,  balance  available 271, 447. 89 

July  1,  1902,  amount  covered  by  uncompleted  contracts 196, 918. 30 

(See  Appendix  M  M  1.) 

a  Includes  $200  for  expenses  of  Office  Chief  of  Engineers. 
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2.  St,  Joseph  Harbor  and  Rlver^  Mi<^higan, — These  were  formerly 
carried  as  separate  works,  but  are  now  combined  in  consequence  of  a 
provision  in  the  river  and  harbor  act  of  June  13,  1902. 

(a)  St.  Joseph  llarhor. — This  harbor  is  formed  by  the  jun  tion  of  the 
St.  Joseph  and  Pawpaw  rivers  and  extends  along  the  city  front  of 
St.  Joseph,  and  in  its  original  condition  had  a  natural  width  of  800 
feet,  which  has  been  reduced  to  300  feet  by  wharves  built  upon  the 
approved  harbor  lines.  It  has  been  under  improvement  by  the  United 
States  since  1836,  previous  to  which  time  tnere  was  a  narrow  and 
crooked  channel  with  depths  which  varied  from  3  to  7  feet.  The  orig- 
inal project  of  1836  is  not  clearly  known.  Up  to  1866  there  were  built 
1,100  feet  of  north  pier  and  212  feet  of  south  pier,  which  protected  a 
cut  through  the  narrow^  tongue  of  land  to  the  north  of  the  old  river 
mouth,  the  width  between  the  piers  being  240  feet,  which  became  257 
feet  through  subsequent  repairs.  In  all  $162,113  was  expended  upon 
this  work.  In  1866  the  first  definitely  known  project  was  adopted,  and 
this  proposed  the  extension  of  the  south  pier  200  feet  for  the  purpose 
of  facilitating  the  creation  of  a  direct  channel  of  16  feet  depth  through 
the  bar  at  tne  entrance.  The  project  of  1866  was  modined  in  1874, 
1875,  1880,  and  1892,  the  changes  having  reference  principally  to  the 
length  and  direction  of  the  two  piers.  The  Benton  Harbor  Canal, 
which  is  about  1  mile  long  and  extends  from  the  upper  part  of  the 
harbor  to  the  town  of  Benton  Harbor,  was  taken  over  by  the  United 
States  for  the  purpose  of  care,  maintenance,  and  improvement.  In 
all  there  was  expended  upon  these  various  projects  $503,113.23. 

The  river  and  harbor  act  of  March  3,  1899,  adopted  the  present 
project,  which  is  printed  in  the  annual  report  for  1898,  pages  2496- 
2498.  This  proje<jt  provides  for  an  entrance  channel  18  feet  deep  and 
for  an  interior  channel  18  feet  deep  and  150  feet  wide  along  the  city 
front  of  St.  Joseph,  while  the  Benton  Harbor  Canal  and  the  turning 
basin  at  the  mouth  of  the  St.  Joseph  River  are  to  be  dredged  to  15 
feet.  The  north  pier  is  to  be  extended  1,000  feet,  and  the  south  pier, 
upon  a  line  parallel  to  the  north  pier,  1,800  feet.  The  width  between 
will  be  330  reet  at  the  entmnce,  narrowing  to  257  feet  inside.  The 
estimated  cost  of  completion  of  the  existing  project  was  given  in  the 
above  report  at  $380,000.  Up  to  June  30,  1902,  there  had  been 
expended  upon  the  existing  project  $119,180.87,  of  which  $17,638.70 
had  been  applied  to  the  repairs  of  the  south  pier  provided  for  by  the 
project.  Operations  since  June,  25,  1900,  have  been  in  progress  for 
the  purpose  of  completing  all  the  work  contemplated.  As  a  result  of 
the  alx)v^e  expenditures  300  feet  had  been  addea  to  the  noilh  pier  and 
1,100  feet  to  the  south  pier,  and  in  November,  1901,  the  proposed 
dredging  had  been  completed  so  far  as  at  present  practicable,  olight 
deterioration  in  the  dreaged  channels  has  since  taken  place,  but  between 
the  piers  in  St.  Joseph  Harbor  and  in  the  canal  there  nevertheless  is 
found  a  channel  of  the  projected  width  and  depth.  The  bar  just  beyond 
the  ends  of  the  piers  still  persists  and  limits  the  maximum  through 
draft  t<^  16.6  foet.  To  complete  the  existing  project  the  dredging 
through  this  bar  still  remains  to  be  done. 

The  principal  traffic  benetited  by  this  improvement  is  the  fruit  traffic 
and  the  carrying  of  passengers,  including  excursionists  to  the  summer 
resorts  in  this  vicinity.  Both  classes  of  traffic  show  continuous  growth. 
The  entire  traffic  is  served  by  a  single  line  of  steamers,  which,  how- 
ever, during  the  summer,  runs  from  two  to  four  boats  daily,  some  of 
these  being  of  very  great  size. 
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House  Doc.  No.  307,  Fifty-fifth  Congress,  second  session,  repro- 
duces a  map  accompanying  the  present  revised  project,  which  is  not 
republished  in  the  Annual  Report  of  the  Chief  or  Engineers  for  1898. 

(b)  St.  Joseph  River. — ^This  is  a  crooked  stream,  obstructed  by 
numerous  shoals,  with  depth  in  channel  crossings  of  from  24  to  30 
inches.  The  intervening  pools  are  generally  from  4  to  8  feet  deep. 
The  part  under  improvement  is  from  the  mouth,  at  St.  Joseph,  to  Ber- 
rien Springs,  a  distance  of  about  25  miles  by  river.  The  improve- 
ment of  this  section  to  make  a  low-water  channel  3  feet  deep  has  been 
in  progress  since  1889,  and  consists  in  removing  snags  and  logs  and 
closing  secondary  channels,  or  concentrating  the  flow  at  other  critical 
points  by  dams  of  brush,  logs,  and  stone. 

The  amount  expended  to  June  30,  1902,  was  $5,600,  as  a  result  of 
which  many  of  the  worst  places  of  the  stream  had  been  improved  to 
the  required  extent. 

There  were  no  operations  in  progress  during  the  past  year,  on  account 
of  the  exhaustion  of  funds. 

The  average  annual  expenditure  has  been  $500.  Experience  shows 
that  this  is  too  little  to  accomplish  what  is  desired. 

The  traffic  benefited  bv  this  improvement  is  a  limited  one,  two 
small  steamers  being  employed  to  carry  passengers  (almost  exclusively 
summer  tourists)  and  a  small  quantity  of  freight,  which  is  principally 
fruit. 

Entrances  and  clearances. 


Calendar  year. 


law 

1891, 
18B2. 
1808. 
18»4. 
1806. 
1806 
1807, 
1806. 
1809. 
1000 
1001. 


Vessels  entered. 

Vessels 

Number. 

Tonnage. 

Number. 

948 

131,607 

946 

742 

215,334 

743 

1,726 

707,285 

1,727 

1,676 

1,125,063 

1,675 

1,100 

900,000 

1,100 

779 

827,384 

727 

835 

439,031 

833 

842 

385,915 

849 

948 

1,216,667 

943 

853 

446, 178 

861 

940 

453,643 

934 

835 

389,679 

837 

131,896 
215,601 
707,786 

1,126,038 
900.000 
327,837 
435,033 
348,040 

1,114,560 
430,411 
442,419 
896,100 


July  1,  1901,  balance  unexpended $309,788.32 

Amount  collected  account  damage  to  pier,  deposited  January 

29,1902 $476.20 

Draofiited  February  17,  1902,  account  disallowance 3. 75 

479. 95 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .    24, 000. 00 

334, 268. 27 
June  30,  1902,  amount  expended  during  fiscal  year «97, 020. 22 

July  1,  1902,  balance  unexpended 237, 248. 05 

July  1,  1902,  outstanding  liabilities 518.00 

July  1,  1902,  balance  available 236, 730. 05 

July  1, 1902,  amount  covered  by  uncompleted  contracts 192, 650. 00 

(See  Appendix  M  M  2.) 


o  Includes  $700  for  expenses  of  OfSce  of  the  Chief  of  Engineers. 
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J.  South  llaven  Harbor^  Michigan. — This  harbor  is  situated  at  the 
mouth  of  Black  River.  Improvements  were  begun  in  1867,  at  which 
time  there  existed  a  channel  7  feet  deep  and  86  feet  wide  between  slab 
piei*8.  These  piers  had  been  built  by  residents  of  the  vicinity  at  a 
cost  of  about  ipl8,0(M).  The  banks  of  the  river  for  600  feet  on  each 
side  had  a  rou«(h  protection  of  close  piling. 

The  existing  project  is  that  of  1866  as  modified  in  1869,  1872,  and 
1888,  and  proviaes  for  constructing  parallel  piers  and  revetments  175 
feet  apjirt  at  the  mouth  of  Black  River,  with  the  object  of  procuring 
a  (*haimol  12  feet  deep,  and  to  extend  the  navigable  channel  one-hafl 
mile  up  Black  River  to  the  highway  bridge  by  dredging. 

The  total  expenditure  to  June  80,  1902,  was  $299,966.69,  of  which 
$1 12,732. 7<)  had  been  applied  to  maintenance  by  dredging  and  repair 
of  existing  structures.  During  the  past  year  the  harbor  has  been  twice 
dredged.  Deterioration  is  rapid  on  account  of  the  insufficient  length 
of  the  piers.  At  the  conclusion  of  the  dredging  operations  upon  May 
31,  1902,  the  available  depths  at  mean  low  water  were  16  feet  outsidfe 
of  and  at  the  ends  of  the  piers  and  14  feet  between  the  piers,  and  13.4 
feet  in  the  river,  the  latter  ])eing  therefore  the  maximum  draft  which 
can  be  can'ied  throujgh  to  the  whai-ves. 

As  is  the  case  with  most  of  the  harbors  in  this  vicinity,  the  princi- 
pal traffic  of  South  Haven  depends  upon  the  fruit  crops  and  the  sum- 
mer-resort and  excursion  travel  from  Chicago.  The  business  of  the 
harbor  has,  however,  been  increasing  rapidly  for  the  last  two  ^'ears, 
and  lately,  in  addition  to  the  usual  Chicago  service,  a  service  to  Mil- 
waukee, in  connection  with  the  Michigan  Central  Railroad,  has  been 
started.  The  steamers  now  in  use  do  not  exceed  12  feet  in  draft,  but 
the  demand  is  for  larger  vessels,  and  to  permit  their  use  the  piers 
should  be  extended. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages  2948 
and  2949,  contains  in  full  a  report  upon  a  proposed  revised  project 
This  report  with  its  map  is  also  puolished  in  House  Doc.  No.  279, 
Fifty-fourth  Congress,  second  session. 

Entrance*  and  charnnces. 


Cnlendar  year. 


1889  (estimated) 

1890 

1891 

1892 

1893 

1894 

1895 


Number. 


1,080 
2,246 
2.991 
3,060 
3,822 
8,246 
3,222 


Tonnage. 


128,880 
201,380 
212,160 
251,730 
228,246 
238,060 


C>alendar  year. 


1896 
1897 
1898 
1899 
1900 
1901 


Number. 


1,218 
1.256 

m 

682 

1,281 
1,177 


Tonnage. 


848,016 
851,000 
322,820 
278,  U7 
407,280 
646.756 


July  1,  1901,  balance  unexpended $2, 136. 70 

Allotted  from  emergency  act  of  June  6,  1900 2, 300. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .     12, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


16, 436. 70 
4, 102. 29 


July  1,  1902,  balance  unexpended 12, 834. 41 

(See  Appendix  M  M  3.) 

4.  Saugatuck  Harbor  and  Kalamazoo  River ^  Michigan. — ^These  were 
formerly  carried  as  separate  works,  but  are  now  consolidated  in  con- 
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sequence  of  the  provisions  of  the  river  and  harbor  act  of  June  13, 
1902. 

Before  the  work  of  improvement  was  begun  bv  the  United  States, 
in  1869,  this  harbor,  which  is  at  the  mouth  of  the  Kalamazoo  River, 
had  been  improved  by  lo<*al  enterprise  by  the  construction  of  slab 
piers  2(X)  feet  apart,  the  north  pier  being  5(X)  feet  long  and  the  south 
pier  1,575  feet.  The  channel  depth  varied  from  5  to  7  feet.  The 
present  project  was  adopted  in  1867  and  amended  in  1869,  1875,  and 
1882.  To  June  30,  1902,  $181,997.49  had  been  expended,  of  which 
t>91,707.01  was  for  maintenance  by  dredging  and  pier  repairs.  At 
present  there  is  a  north  pier  715  feet  long,  which  is  entirely  unservice- 
able; separated  from  the  pier  by  a  long  stretch  of  unprotected  bank 
there  is  a  north  revetment,  partly  destroyed  and  partly  covered  by 
sand.  The  south  pier  is  3,863  feet  long  and  is  practically  ruined. 
Frequent  dredging  has  been  required  for  maintenance  of  an  8-foot 
channel,  which  rapidly  deteriorates.  Appropriations  since  1882  have 
been  too  small  to  keep  the  piers  in  proper  repair. 

The  portion  of  the  river  which  it  is  proposed  to  improve  extends 
from  the  mouth  to  Saugatuck,  a  distance  of  a  little  over  3  miles.  No 
work  has  yet  been  done. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
June  3,  1896.  It  provides  for  creating  a  channel  of  12  feet  depth  and 
navigable  width  by  dredging  the  river  for  a  distance  of  If  miles  below 
Saugatuck.  and  thence  making  a  new  cut  from  the  river  to  the  lake, 
entering  tne  latter  about  3,700  feet  above  the  present  mouth  at  the 
Saugatuck  piers.  The  original  estimate  for  the  work  was  $150,000, 
but  authoritv  was  granted  on  Mav  31,  1900,  to  increase  this  to 
$260,000. 

The  only  work  done  during  the  past  year  was  dredging  for  the  pur- 
pose of  opening  an  8-foot  channel  at  Saugatuck  Harbor.  As  has 
been  the  case  in  the  past,  this  channel  has  again  deteriorated  and  it  is 
now  impossible  to  carry  more  than  6  feet  through  to  the  wharves. 

The  harbor  is  near  a  ver}^  prosperous  fruit  region  and  the  fruit 
traffic  has  been  its  princip«l  source  of  business.  Saugatuck  is  but  8 
miles  south  of  Holland,  with  which  it  is  now  connected  by  a  trolley 
road,  and  about  17  miles  north  of  South  Haven.  Holland  and  South 
Haven  both  command  other  sources  of  business  than  the  fruit  traffic 
alone,  and  bid  fair  to  increase  in  importance  through  the  fact  that  they 
are  termini  of  important  railroad  lines. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages 
2741-2743  and  House  Doc.  No.  192,  Fifty-fourth  Congress,  first  ses- 
sion, contain  in  full  the  report  pertaining  to  the  adopted  project  for 
the  proposed  change  in  the  location  of  this  harbor.  The  House  docu- 
ment contains  also  a  map  of  the  locality. 

Entrances  and  clearances. 


Calendar  year. 


1M8 

1»Q 

1800 

im 

1802 

180B 

1804 


Number. 

1 
Tonnage.  1 

2G2 

182,400 

814 

76,800 

178 

42,000 

492 

120,000 

<"U 

182,682 

882 

106,000 

^      t         !.■»», 


Calendar  year. 


1895 
1896 
1897 
1898 
1899 
1900 
1901 


.  «.      ,m-  -..Wa..  f^ 


Number. 


Tonnage. 


1,256 

184.948 

848 

158,190 

586 

70.860 

1,829 

128,825 

1,190 

88,286 

1,859 

120,946 

(«) 

(«) 

o  Not  Stated. 
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July  1,  1901,  balance  unexpended $20,092.61 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    16, 000. 00 

35, 092. 61 
June  30,  1902,  amount  expended  during  fiscal  year 6, 161. 10 

July  1 ,  1902,  balance  unexpended 29, 941. 51 

July  1,  1902,  outstanding  liabilities 32.47 

July  1,  1902,  balance  available 29, 909. 04 


Amount  (estimated)  required  for  completion  of  existing  project 235^  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  Julv  1, 1902 50, 000. 00 

Submitted  in  compliance  with  requirements  of  simary  civil  act  of  June  4, 

1897. 

(See  Appendix  M  M  4.) 

5.  Holl<ind  {Black  Lake)  Ilaf^t\  Michigan. — When  iifiprovement 
was  begun  in  August,  1867,  by  the  United  States,  there  existed  a  nar- 
row channel  5^  feet  deep  between  piers  built  of  brush  and  of  irregular 
cribs.  These  had  been  constructed  by  the  harbor  commissioners  of 
the  adjoining  town  of  Holland. 

The  present  project  was  adopted  in  1867  and  amended  in  1873, 1879, 
1884,  and  1892.  From  1867  to  1880  there  were  built  by  the  United 
States  piers  and  revetments  aggregating  1,854  feet  on  the  north  side 
and  1,531  feet  on  the  south  side.  Since  the  latter  date  there  have  been 
no  additions  to  these  structures,  which  were  designed  to  create  a  12-foot 
channel  varying  in  width  from  160  feet  inside  to  213  feet  outside, 
except  in  1889  a  length  of  160  feet  of  pile  pier  on  the  south  side,  de- 
signed to  close  a  gap  in  the  existing  structure.  Upon  this  project 
there  was  expended  up  to  March  3,  1899,  $304,217.30,  of  which  $127,- 
597.50  was  for  maintenance.  Repairs  made  during  recent  years  have 
diminished  the  width  inside  to  148  feet. 

The  revised  project  at  present  in  force  was  adopted  in  the  river  and 
harbor  act  of  March  3,  1899,  and  provides  for  securing  a  channel  16 
feet  deep,  protected  by  piers  and  revetments  148  feet  to  250  feet  apart, 
the  estimated  cost  of  completion  being  $240,000.  From  March  3, 1899, 
the  date  of  adoption  of  the  present  project,  to  June  30,  1902,  thei*e 
was  expended  $38,743.96,  of  which  $4,286.86  was  for  maintenance  by 
dredging. 

The  natural  depth  remains  from  7  to  8  feet,  so  that  repeated  dredg- 
ing is  necessary  to  secure  temporarily  a  depth  of  13  feet.  No  work 
was  done  during  the  past  year  except  a  slignt  amount  of  dredging,  by 
means  of  which  a  channel  whose  ruling  minimum  depth  at  mean  low 
water  is  14  feet  had  been  restored. 

This  harbor  is  relatively  an  important  one,  being  the  terminus  of 
one  of  the  lines  of  the  Pere  Marquette  Railroad  Company,  which  here 
connects  with  two  lines  of  steamers,  which  during  the  season  of  navi- 
gation and  when  the  condition  of  the  harbor  permits  run  regularly  to 
Chicago  and  Milwaukee.  The  passenger  busmess  is  especially  impor- 
tant, but  there  is  also  a  profitable  freight  traffic,  especially  during  the 
fruit  season.  The  harbor  justifies  early  improvement  in  accor&nce 
with  the  requirements  of  the  revised  project. 

The  report  upon  which  the  present  revised  project  is  based  is 
published  in  full  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  pages  2950,  2951. 
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Entrances  and  clearances. 


Calendar  year. 


1889. 
1890. 
1891. 
1892. 
1896. 
1894. 
1896. 


Number. 

Tonnage. 

1,087 

(«) 
2,676 

2,800 

2,060 

1,816 

809 

1 

80.790 

(«) 
178,900 
200,000 
315, 160 
150,657 
210,299 

Calendar  year. 


Number..  Tonnagre. 


1896 
1897 
1898 
1899 
1900 
1901 


408 

269,182 

456 

153,852 

hm 

163.119 

527 

(«) 

862 

354,718 

878 

600,584 

a  Not  stated. 


July  1,  1901,  balance  unexpended $726. 47 

Allotted  from  emergency  act  of  June  6, 1900 3, 200. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .     73, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


76, 926. 47 
573. 61 


July  1,  1902,  balance  unexpended 76, 352. 86 

July  1,  1902,  outstanding  liabilities 80.00 

Jul/1,  1902,  balance  available 76,272.86 


July  1,  1902,  amount  covered  by  uncompleted  contracts 3, 200. 00 

(See  Appendix  M  M  6.) 

6.  Orand  Haven  Harbor^  Michigan. — This  harbor  is  at  the  mouth 
of  Grand  River,  the  largest  river  in  the  State  of  Michigan.  Before 
any  work  had  been  done  the  natural  depth  at  the  mouth  of  the  river 
varied  from  9  to  12  feet,  with  greater  depths  in  the  inner  reaches. 

In  1857  the  Detroit  and  Milwaukee  Railroad  Company  (Grand 
Trunk),  whose  western  terminus  is  at  the  to\^n  of  Grand  Haven,  built 
a  pile  pier  8,185  feet  long  upon  the  south  side  of  the  entrance,  and  also 
revetted,  by  means  of  close  piles,  portions  of  the  bank  upon  the  north 
side  of  the  river.  In  1866,  when  work  by  the  United  States  was 
begun,  the  pile  pier  had  been  partly  destroyed  by  tire  and  by  storms. 
The  available  depth  was  13  feet. 

The  present  project  was  adopted  in  1866,  amended  in  1868,  1880, 
1890,  and  1892.  It  provides  for  the  construction  of  panillel  piers  and 
revetments  400  feet  apart,  with  the  object  of  creating  an  entrance 
channel  18  feet  deep.  Estimated  cost  was  $804,3(56.15.  The  amend- 
ments to  the  original  project  did  not  materially  change  its  original 
purpose,  the  changes  being  principally  in  the  proposed  length  of  the 
piers  and  revetments. 

To  June  30, 1902,  there  has  been  expended  upon  the  existing  project 
the  sum  of  $756,779.61,  of  which  $213,802.79  was  applied  to  mainte- 
nance, consisting  chiefly  in  repairs  to  existing  structures. 

The  result  of  the  above  expenditure  was  the  construction  and  main- 
tenance of  3,538  linear  feet  of  north  pier  and  5,774  linear  feet  of  south 
pier,  with  a  channel  of  variable  depth  between  them  maintained  by 
'occasional  dredging.  At  present  the  entrance  is  obstructed  by  a  cen- 
tral shoal,  whose  crest  is  at  a  distance  of  from  500  to  800  feet  beyond 
the  entrance,  upon  which  the  minimum  available  depth  is  16.3  feet. 
The  channel  to  the  north  of  the  shoal  affords  a  minimum  available 
depth  of  20  feet  and  that  to  the  south  of  17.1  feet.  Between  the  piers 
the  minimum  available  depth  is  19  feet,  and  farther  inside  the  available 
depth  is  20  feet  and  more. 

BNG  1902 ^30 
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The  central  outer  bar  above  referred  to  serves  seriously  to  impair 
what  would  othei*wise  be  an  excellent  harbor.  Its  periodical  removal 
should  be  provided  for.  Pier  extension  alone  is  powerless  to  accom- 
plish this  end. 

This  harbor  has  for  years  been  one  of  considerable  importance.  It 
is  the  western  terminus  of  the  Detroit,  Grand  Haven  and  Milwaukee 
Bmnch  of  the  Grand  Trunk  Railroad,  in  connection  with  which  is  run 
throughout  the  year  a  line  of  steamers  to  Milwaukee.  In  addition 
there  are  two  lines  with  regular  and  frequent  scheduled  trips  to  Chicago. 
All  three  lines  do  a  large  passenger  and  a  very  considerable  freight 
business,  especially  during  the  season  of  fair  weather. 

The  latest  map  of  this  harbor  is  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1890,  page  2650. 

Entrances  and  clearances. 


Calendar  year. 


1888. 
1889. 
1890. 
1891. 
1882. 
1893. 
1894. 


Number. 

1 
Tonnage. 

1,508 

1,405.600 

1,110 

649,370 

1,172 

834,089 

819 

616,422 

815 

693,835 

i           761 

613,425 

641 

1 

504,609 

Calendar  year. 


1895 
1896 
1897 
1898 
1899 
1900 
1901 


Tonnage. 


674 

482,822 

883 

7^.209 

1,151 

1,018,805 

934 

874,312 

1,250 

1,090,325 

1,151 

1,132,881 

759 

706,627 

July  1,  1901,  balance  unexpended  ..  $17,029.86 

Deposited  February  17, 1902,  account  disallowance 6. 17 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  , .     10, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


27, 036. 03 
4, 443. 32 


July  1,  1902,  balance  unexpended 22,592.71 

July  1,1902,  outstanding  liabilities 366.00 

July  1,  1902,  balance  available 22,227.71 

(See  Appendix  M  M  6.) 

7.  Grand  River ^  Michigan, — Before  any  work  of  improvement  was 
done  upon  this  stream  the  depth  in  the  crossings  over  some  of  the  bars 
did  not  exceed  2  feet. 

Between  1881  and  1886  the  sum  of  $50,000  was  expended  in  secur- 
ing, by  dredging,  narrow  channels  through  these  bars,  with  a  depth  of 
about  4  feet.  No  further  work  was  done  until  1896,  but  even  then,  at 
the  expiration  of  over  ten  years,  traces  of  the  dredged  cuts  were  still 
apparent. 

The  present  project,  upon  which  work  was  begun  in  May,  1897,  was 
adopted  by  the  river  and  harbor  act  of  June  3, 1896,  and  is  based  ujpdn 
a  report  upon  examination  and  survey  reprinted  in  report  of  the  Chief 
of  Engineers  for  1892,  pages  2369  to  2395.  The  project  conteniplates 
dredging  a  channel  a  distance  of  38  miles,  from  Gmna  Haven  to  Grand 
lliipids,  wath  a  depth  of  10  feet  and  a  width  of  100  feet.  The  project 
also  proposes  the  use  of  contraction  works  wherever  necessary  to  in- 
crease the  effect  of  the  dredging  or  to  render  it  more  permanent. 

Estimated  cost  was  $670,500.  Up  to  June  30,  1902,  $121,966.99 
had  been  expended  upon  this  project  in  dredging  383,291.35  cubic 
yards  of  material  and  in  building  94,983  feet  of  longitudinal  training 
walls.    The  maximum  available  depths  at  extreme  low  water  over  the 
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shoalost  crossings  varied  from  2.9  to  5  feet,  and  there  were  but  ten 
crossings  with  depth  less  than  4  feet.  The  project  from  its  nature  is 
one  of  constant  repair  and  maintenance.  High  water  ordinarily 
occurs  in  the  early  spring  and  is  from  12  to  18  feet  above  low  water 
in  the  neighborhood  of  Grand  Bapids.  In  the  lower  part  of  the  river 
the  difference  between  the  high  and  low  stages  becomes  less,  and  at 
the  mouth  is  inconsiderable.  The  commerce  involved  is  purely  pros- 
pective and  it  is  probable  that  but  little  benefit  will  be  derived  from 
the  improvement  until  it  is  practically  completed. 

Entrances  and  clearances. 


Calendar  year. 

NumbiT. 

Toimage. 

1 
46, 750 
30,390 
86,793  1 

1 

Calendar  year. 

Number. 

Tonnage. 

1896 

2«2 
77 
76 

1899 

323 
264 

178 

6-1,212 

1897 

1900 

59, 928 

1896.. 



1901 

84,  r)0(> 

July  1,  1901,  balance  unexpended $13,336.19 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902 150, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


ia3, 336. 19 
10, 302. 18 


July  1,  1902,  balance  unexpended 153,034.01 

July  1,  1902,  outstanding  liabilities 860.00 

July  1,  1902,  balance  available 152,174.01 

(See  Appendix  M  M  7.) 

8.  Munkegon  irarhor^  Michigan. — This  harbor  is  the  outlet  of  Mus- 
kegon River,  one  of  the  largest  in  Michigan,  which  before  emptying 
into  Lake  Michigan  expands  into  Muskegon  Lake.  The  cnannel 
between  the  lakes  in  1867,  before  operations  were  begun  by  the 
United  States,  was  3,000  feet  long  and  about  12  feet  deep,  except  at 
the  entrance,  where  the  depth  was  11  feet,  and  the  channel  fluctuating. 
By  private  enterprise  the  entrance  had  been  protected  by  converging 
slab  piers. 

The  present  project  was  adopted  in  1866,  and  amended  in  1869, 1873, 
1881,  1884,  1890,  1892,  and  1902.  In  its  final  form  it  provides  for  a 
through  channel  20  feet  deep  and  300  feet  wide,  protected  by  piers 
and  revetments.  Estimated  cost  of  completion  of  revised  project  of 
1902,  $380,000.  The  various  changes  in  the  original  project  did  not 
iliodify  it  essentially.  They  refer  merely  to  the  depth  of  the  channel 
and  to  the  width,  length,  and  direction  of  the  piers. 

To  June  30, 1902,  tiiere  was  expended  upon  former  modifications  of 
project  the  sum  of  $526,293.36,  of  which  $138,074.94  was  for  main- 
tenance by  repairs  and  dredging.  During  the  past  year  the  super- 
structure of  tne  200-foot  extension  of  the  north  pier  was  completed, 
and  the  south  pier  was  extended  by  a  single  crib  100  feet  long  and  30 
feet  wide,  the  supei*structure  of  which  was  completed  early  in  Decem- 
ber. As  a  result  of  the  above  expenditure,  therefore,  there  have  been 
constructed  a  north  pier  and  revetment  2,780  feet  long,  and  a  south 
pier  and  revetment  2,090  feet  long,  protecting  a  channel  whose  width 
varies  from  308  feet  at  the  entrance  to  167  feet  inside,  while  the  maxi- 
mum depth  which  can  be  carried  over  the  shoalest  point  in  the  chan- 
nel is  at  mean  low  water  17  feet.  To  procure  and  maintain  this  depth 
during  the  past  fiscal  year  the  channel  was  dredged  in  August,  1901, 
and  hedging  operations  are  again  in  progress  at  this  time.    The  last 
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modification  of  the  existing  project  was  adopted  by  the  river  and  har- 
bor act  of  June  13, 1902,  ana  as  yet  no  work  has  been  done  upon  it. 

During  the  season  of  navigation  three  lines  of  steamers  regularly 
use  this  harbor,  which  is  a  terminus  of  three  important  railroad  lines. 
Their  business  is  a  substantial  one  and  with  increased  facilities  should 
grow  considerably.  A  general  freight  and  passenger  business  is  done 
and  in  the  summer  months  is  largely  augmented  by  the  fruit  and  the 
resort  traffic.  Muskegon  Lake  itself  is  a  magnificent  harbor,  6  miles 
long  and  about  H  miles  wide,  with  depths  varying  from  30  to  40  feet 
If  readily  accessible  this  would  be  an  excellent  harbor  of  refuge. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1901,  pages 
3131-3134,  and  House  Doc.  No.  104,  Fifty-sixth  Congress,  second 
session,  contain  in  full  a  report  upon  a  preliminary  examination  of 
this  harbor,  in  which  it  is  estimated  that  to  secure  a  channel  300  feet 
wide  and  20  feet  deep  will  cost  ^80,000,  and  such  a  proiect  is  recom- 
mended for  approval.  A  map  showing  the  harbor  and  the  outlines  of 
the  above  project  accompanies  the  executive  document  mentioned. 
This  is  the  basis  of  the  present  approved  project. 

ErUrances  and  clearances. 


Calendar  year. 


1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1891. 


Number. 


2,683 
4.62G 
3,78f» 
2,886 
4.174 
2,482 
1.423 


Tonnage. 


884,869 
049.  MO 
704,046 
740,021 
834,049 
793,  IW 


Calendar  year. 


1895 
1896 
1897 
1898 
1899 
1900 
1901 


Number. 


887 
981 
1,244 
1.508 
1,545 
1,366 
1.681 


TonnAge. 


441,289 

602,767 

725.514 

1.165.802 

l,2ai,198 

904,686 

1.154.924 


July  1,  1901,  balance  unexpended $32, 731. 46 

All(>tte<l  from  emergency  act  of  June  6,  1900 3, 000. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .     75, 000. 00 


June  30,  1902,  amount  expended  durinj?  iiscal  year 


110,731.46 
32, 524.  a2 


July  1,  1902,  l:)alance  unexpended 78,206.64 


July  1 ,  1902,  amount  covered  by  uncompleted  contracts 3, 000. 00 

(Sen  Appendix  M  M  8.) 

0.  Penhrxiter  and  W/iit^  Luke  harbors^  Mi^liigan, — These  harbors 
were  formerly  carri(».d  iis  separate  works,  but  are  now  consolidated  in 
eonsequenc^i  of  a  provision  in  the  river  and  harbor  act  of  June  13, 
1902. 

{a)  Whit*'  Lake  Ilarhor, — When  the  present  project  was  adopted 
the  natural  outlet  of  White  Lake,  about  3,550  feet  north  of  the  pres- 
ent entrance,  afforded  a  channel  6  feet  deep  and  125  feet  wide  between 
slab  piers  built  by  local  enterprise. 

The  approved  project  provided  for  the  abandonment  of  the  old  out- 
let and  tne  creation  of  a  new  one,  12  feet  deep  and  200  feet  wide 
between  piers  and  revetments.  This  project  was  adopted  in  1866, 
amended  in  1873,  1884,  and  1892,  the  present  amended  estimated  cost 
being  IJ353,550.  The  various  amendments  to  the  original  project  have 
not  altered  it  materially,  as  the}'  relate  principally  to  the  length  of  the 
proposed  piers  and  revetments.  The  existing  project,  therefore,  pro- 
vides for  the  creation  and  maintenance  of  a  channel  12  feet  aeep 
between  piers  and  revetments  about  184  feet  apart. 
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To  June  30, 1902,  there  was  expended  upon  the  existing  project  the  sum 
of  $324,418.39,  of  which  $116,555.95  was  for  maintenance  by  dredging 
and  repairs.  This  expenditure  procured  the  construction  and  main- 
tenance of  a  north  pier  and  revetment  1,715  feet  long  and  a  south  pier 
and  revetment  1,953  feet  long,  the  natuml  depth  of  the  channel 
between  them  being  about  10  feet.  Periodical  dredging  is  necessary  to 
secure  and  maintain  a  12-foot  channel.  Up  to  June  30, 1902,  the  maxi- 
mum draft  that  could  be  carried  over  the  shoalest  point  in  the  channel 
was  11.9  feet.  No  work  was  done  at  this  local  it}'  during  the  past  year, 
the  amount  expended  being  for  contingencies. 

The  harbor  is  but  10.5  mile^s  north  of  Muskegon.  Such  traffic  as 
there  is  hardly  exceeds  in  value  the  annual  expenditure  necessary  to 
maintain  a  reliable  12-foot  channel. 

The  last  published  map  of  the  locality  is  contained  in  the  Annual 
Report  of  tne  Chief  of  Engineers  for  1884,  page  1982. 

(fi)  Pentwater  Hai'bor.—jiQiovQ  work  was  begun  at  this  harbor  by 
the  United  States  there  existed  an  irregular  channel  4  feet  deep  and 
76  feet  wide  between  slab  piers  built  by  local  enteiprise. 

The  existing  project,  adopted  in  18G7  and  amended  in  1873,  1884, 
and  1892,  provides  for  widening  the  old  entrance  to  150  feet  and  to 
deepen  it  to  12  feet,  the  sides  l)eing  protected  by  piers  and  revet- 
ments. Estimated  cost  was  1^327,713.40.  The  amendments  to  the 
original  project  relate  merely  to  the  length  of  the  proposed  piers  and 
revetments  and  in  no  wise  enlarge  its  original  scope.  The  present 
project,  therefore,  provides  for  a  channel  12  feet  deep  and  about  150 
feet  wide,  protectea  by  suitable  piers  and  re-vetments. 

To  June  30,  1902,  there  was  expended  the  sum  of  $272,917.55,  of 
which  $93,044.40  was  for  maintenance  by  repair  and  dredging.  The 
result  was  a  channel  14()  to  153  feet  wide,  whose  natuml  depth  is  from 
9  to  10  feet,  protected  by  a  north  pier  and  revetment  2,226  feet  long, 
and  a  south  pier  and  revetment  1,847  feet  long.  Periodical  dredging 
is  necessary  to  secure  the  projected  depth  of  12  feet.  No  work  was 
done  during  the  past  year,  the  amount  expended  being  for  contin- 
gencies. Tne  maximum  depth  which,  upon  June  30,  1902,  could  be 
carried  over  the  shoalest  point  in  the  improved  channel  was  at  low 
water  11.6  feet. 

This  harbor  has  not  during  the  past  year  been  served  by  any  regu- 
lar lines  and  its  commercial  importance,  never  great,  has  for  some 
years  past  steadily  diminished.  The  excellent  and  very  important 
harbor  of  Ludington  is  12  miles  north  of  Pentwater. 

The  last  published  map  of  this  locality  is  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  page  1980. 

Entrances  and  clearances. 
WHITE  LAKE. 


Calendar  year. 

Number. 

1888 

1,408 

1889 

73*2 

1890 

579 

1891 

405 

1892 

392 

1898 

260 

1894 

195 

147,142 


62,276 
47,135 
58,950 
1,052,026 
18,  U5 


Calendar  year. 


1895 
1896 
1897 
1898 
1899 
1900 
1901 


Number.  I  Tonnage. 


281 
245 
247 
175 


34,574 
27,962 
33,409 
16,416 

fa) 


I 


a  No  data  could  be  obtained. 
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Entrances  and  clearances — Continued. 


PENT  WATER. 


Calendar  year. 


1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


Number. 


300 

(«) 

27 
1,140 

116 
60 


Tonnage. 


45,000 

(«) 
2,659 
71,260 


Calendar  year. 


Number. 


1895 
1896 
1897 
1898 
1899 
1900 
1901 


500 
1,208 

u 

180 


Tonna^. 


106,253 

("J 
81,721 

(«) 


«Not  fitated. 


July  1,  1901,  balant^e  unexpende<l $1, 965. 80 

Amount  appropriated  by  nver  and  harbor  act  approved  June  18, 1902. . .     35, 000. 00 


June  30,  1902,  amount  expendeti  during  fiscal  year 


36,965.89 
931.83 


July  1,  1902,  balance  imexpended 36, 034. 06 

July  1,  1902,  outi^tanding  liabilitieH 98. 89 

July  1,  1902,  balance  available 35, 935. 17 

(Sec  Appendix  M  M  9.) 

10.  Ludiugton  Harhoi\  Michigan. — This  harbor  is  the  outlet  of  Pere 
Marquette  River,  which  expands  into  Pere  Marquette  Lake  before 
emptying  into  Lia,ke  Michigan.  In  1867,  before  improvement  was 
beffun  by  the  United  States,  the  outlet  from  Pere  Marciuette  Lake  to 
L^ike  Michigan  had  a  length  of  830  feet  protected  by  aivergent  slab 
piers.     The  entering  depth  was  7  to  8  feet. 

The  present  project  was  adopted  in  1867  and  modified  in  1885, 1889, 
1890,  and  1899.  In  its  final  form,  as  adopted  by  the  river  and  harbor 
act  of  March  3,  1899,  it  provides  for  a  through  channel  183  to  286  feet 
wide  and  18  feet  deep,  protected  by  the  requisite  piers  and  revetments. 
Estimatt^d  amount  required  to  complete  revised  project  was  $210,000. 
It  can  not  be  said  that  the  modifications  of  the  original  project  mate- 
rially changed  it  in  any  regard.  The  development  of  the  harbor  has 
been  progressive,  the  changes  in  the  original  project  affecting  only 
the  length  of  the  piers  and  their  direction,  and  the  depth  between 
them.  It  may  therefore  be  said  that  the  estimated  cost  of  completion 
of  the  prcinent  project  is  really  the  sum  of  the  above  amount  and  that 
previously  expended,  or  $591,055.91  in  all. 

To  June  30,  1902,  the  sum  of  $410,231.10  was  expended  upon  the 
original  project  and  it^*  subsequent  modifications.  Ot  the  above  sum 
$98,806.68  was  for  maintenance  by  repairs  and  dredging,  of  which 
$14,850.12  was  expended  upon  the  repair  of  444  linear  feet  of  the 
north  pier  and  303  lineur  feet  of  the  south  pier,  this  work  being  a 
portion  of  that  included  in  the  modified  project  of  1899.  No  other 
work  has  been  done  upon  the  completion  of  this  project. 

As  a  result  of  the  above  expencliture,  there  now  exists  a  reasonably 
reliable  18-foot  channel  protected  by  piers  and  revetments  1,452  feet 
long  on  the  north  and  2,381  feet  long  on  the  south  side.  Occasional 
dredging  is  necessary  to  give  the  18-foot  channel  suflicient  width. 
During  the  past  year  the  only  work  done  was  the  completion  of  a 
contract  for  dredging,  work  upon  which  was  in  progress  at  the  close 
of  the  fiscal  vear   1901.     On    June  30,   1902,   the  maximum  draft 
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that  could  l>e  carried  over  the  shoalest  point  in  the  channel  way  18.5 
feet. 

This  harbor  is  one  terminus  of  the  main  line  of  the  Pere  Marquette 
Railroad  Company,  which  operates  lines  of  car  ferries  from  this  point 
to  Manitowoc,  Wis.,  and  Milwaukee,  Wis.  A  line  of  passenger  and 
package  freight  steamers  owned  by  the  milroad  company  also  makes 
regular  sailings  to  Milwaukee.  The  business  done  oy  the  car- ferry 
lines  is  of  enormous  and  constantly  increasing  importance  in  its  effect 
upon  freight  rates  to  and  from  the  northwest.  The  volume  of  this 
business  has  steadily  increased,  and  the  only  limit  to  its  possibilities  is 
fixed  by  the  condition  of  this  harbor.  It  is  desirable  to  give  to  the  car- 
ferry  service  the  same  assurance  of  regularity  of  schedule  as  exists  in 
the  case  of  the  ordinarv  railroad  lines.  At  present  difficulty  is  usually 
experienced  in  the  fall  and  winter  months,  due  to  the  narrowing  of 
the  channel  by  a  shoal  from  the  north.  The  ear  ferries  are  large  and 
unwieldv  and  require  ample  sea  room.  A  narrow  channel  is  therefore 
impracticable,  and  to  assure  safety  and  regularity  to  the  service  dredg- 
ing should  be  done  as  late  in  the  fall  as  is  possible  with  the  type  of 
dredge  available.  With  a  first-class  seagoing  hydraulic  dredge  avail- 
able, there  would  be  pmctically  no  time  when  dredging  could  not  be 
done. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages  2951- 
2963,  contains  in  full  the  existing  approved  project,  adopted  by  the 
river  and  harbor  act  of  March  3,  1899.  This  is  based  upon  a  report 
which,  with  a  map,  is  published  in  House  Doc.  No.  273,  Fifty-fourth 
Congress,  second  session. 

Entrances  and  clearances. 


Calendar  year. 


1888. 
1S89. 
1890. 
18dl. 
1892. 
1893. 
1894. 


Number. 

Tonnage. 

1 

277,074  [ 

1,778 
1.759 
2.270 
2,420 
1,W>9 
979 
1,466 

46i,997  ' 
010,057 
638,5(i8  1 
211,438 
426,599 

Calendar  year. 


1895 
1896 
1897 
1898 
1899 
1900 
1901 


Number. 


1,556 
1,996 
2,063 
2,493 
2,587 
2,637 
3,188 


Tonnage. 


591, 124 
9o2. 469 
2.944,425 
2.014.019 
2,254.495 
2,526.244 
3,413,011 


July  1,  1901,  balance  unexpended $7, 377. 29 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  75, 000. 00 

82, 377.  25) 

June  30,  1902,  amount  expendeti  during  fiscal  year 4, 174. 29 

July  1,  1902,  l>alance  unexpended 78,203.00 

July  1,  1902,  outstanding  liabilities 4.60 

July  1,  1902,  balance  available 78,198.40 


Amount  (estimated)  required  for  completion  of  existing  project 165, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 165, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  M  M  10.) 

11.  Manistee  Harbor^  Michigan. — In  1866,  previous  to  the  begin- 
ning of  work  by  the  United  States,  the  entrance  to  this  harbor  was 
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improved  by  slab  piers  100  feet  to  160  feet  apart,  built  by  local  enter- 
prise, a  navigable  depth  of  7  to  8  feet  being  thereby  maintained. 

The  present  project  was  adopted  in  1867  and  amended  in  1871, 1873, 
1876,  1884,  1890,  and  1892,  and  provides  for  a  channel  of  navimble 
width  with  a  depth  of  15  feet,  extending  from  Lake  Michigan  to  Man- 
istee Lake,  protected  by  piers  and  revetments  at  the  entrance.  The 
various  moaifications  of  the  original  project  merelv  extended  its 
limits,  changed  the  proposed  length  of  the  piers  and  the  proposed 
depth  from  12  feet  to  15  feet.  Operations  have  been  progressive,  and 
no  work  under  any  of  the  projects  not  essential  to  the  project  in  its  final 
form  has  been  done. 

Up  to  June  30, 1902,  there  had  been  expended  $391,655.87,  of  which 
$86,427.66  was  for  maintenance  ])y  dredgmg  and  repairs.  Of  this  lat- 
ter amount  $5,831.57  was  expended  during  the  past  fiscal  year  in 
rebuilding  253.8  linear  feet  of  superstructure  on  north  pier  and  101.6 
linear  feet  on  south  pier. 

As  a  result  of  the  a})ove  total  expenditure  to  June  30,  1902,  there 
had  been  built  2,906  linear  feet  of  north  and  1,300  linear  feet  of  south 
pier  and  revetment,  the  width  between  the  piers  varying  between  150 
feet  inside  and  190  feet  at  the  outer  end  of  the  south  pier,  which  is 
400  feet  shorter  than  the  north  pier.  The  through  channel  had  at 
various  times  been  dredged  so  as  to  afford  the  projected  depth  of  15 
feet.  This  channel,  however,  requires  periodical  dredgmg.  The 
maximum  diuft  which  upon  June  30,  1902,  could  be  carried  through 
the  improved  channel  was  15  feet. 

The  commerce  tributary  to  this  harbor  is  derived  principally  from 
the  salt  and  the  lumber  industries.  With  the  exhaustion  of  the  supply  of 
standing  timber,  the  latter  industry  is  steadily  diminishing.  The  fiar- 
bor  is  a  regular  port  of  call  for  one  line  of  steamers  plying  from  Chi- 
cago to  points  upon  the  east  shore  of  I^ake  Michigan,  and  a  single 
steamer  also  makes  stated  trips  from  Manistee  to  Milwaukee. 

The  last  published  map  of  this  locality'  is  found  in  Annual  Report  of 
the  Chief  of  Engineers  for  1890,  opposite  page  2618. 

Enirancen  and  clearances. 


Calendar  year 


1888. 
1889. 
1890. 
1891. 
1892. 
1893, 

vm. 


Number. 

• 

TonnagQ, 

3,595 

966,221 

3,524 

945,329 

3,691 

975,049 

3.617 

1,079,818 

4.044 

1,028.629 

2,831 

959.550 

3.0&4 

956.468 

Calendar  year. 


Namber.  I  Tonnage. 


1895 
1896 
1897 
1898 
1899 
1900 
1901 


3,0M 
2,355 
2,371 
1,856 
2.313 
2,049 
2,276 


980,645 
648,048 
666,000 
608,763 
693, 0S2 
025,680 
671,219 


July  1 ,  1901 ,  balance  unexpende<l $9, 175. 70 

Amount  appropriatcnl  by  nver  and  harbor  act  approved, June  13,  UK)2  ..    42,  OQO.OO 

61, 176. 70 
June  30,  1902,  amount  expendeil  during  fiscal  year 5, 831. 57 

July  1 ,  1902,  Ijalance  unexpended 46, 344. 18 

(See  Appendix  M  M  11.) 

12.  IFarhor  of  refuge  at  Portage  lAik^.,  Mdnktee  County^  Mich, — In 
1879,  when  work  was  begun  by  the  United  Sttites,  there  was  a  chan- 
nel 4  feet  deep  and  130  feet  wide  between  slab  piers  built  by  local 
enterprise. 
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The  approved  project,  adopted  in  1879  and  amended  in  1881  and 
1890,  contemplates  the  construction  of  a  harbor  of  refuge,  with  an 
entrance  from  Lake  Michigan  356  feet  wide  and  18  feet  deep,  protected 
by  piers  and  revetments.  Estimated  cost,  revised  in  1897  and  1899, 
was  $344,300. 

The  modifications  of  the  original  project  have  in  no  way  changed 
its  scope,  so  that  essentially  the  project  is  to-day  as  when  originally 
adopted.  All  expenditures  made  up  to  the  present  time  have  contrib- 
utea  to  the  completion  of  the  project  in  its  present  form. 

To  June  30,  1902,  $310,035.04  was  expended,  of  which  $92,727.42 
was  for  maintenance  by  repair  and  dredging.  Of  the  above  total 
expenditure,  $154,107.11  was  expended  upon  the  completion  of  16 
criDs,  7  in  the  north  and  9  in  the  south  pier,  thereby  extending  these 

Siers  respectively  700  and  900  feet.  Six  of  these  cribs  were  placed 
urinQ  the  past  hscal  year.  The  approved  project  is  now  completed, 
with  tne  exception  of  the  dredging  necessary  to  provide  the  18- foot 
channel. 

On  June  30  the  maximum  draft  that  could  be  carried  through  from 
Lake  Michigan  to  Portage  Lake  was  12  feet. 

Until  the  projected  dredging  has  been  completed,  this  harbor  will 
not  be  available  for  the  purpose  for  which  it  has  been  designed.  There 
18  absolutely  no  local  commerce.  When  the  harbor  of  refuge  is  com- 
pleted, its  existence  will  serve  to  permit  vessels  engaged  in  the  gen- 
eral lake  commerce,  if  necessary,  to  approach  more  closely  the  east 
shore  of  Lake  Michigan,  which  in  this  vicinity  has  hitherto  been 
destitute  of  harbors  readily  available  in  foul  weather. 

The  last  published  map  of  this  locality  is  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  page  1974. 

July  1,  1901,  balance  unexpended $101,993.24 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     59, 000. 00 

160, 993.  24 
June  30,  1902,  amount  expended  during  fiscal  year 101 ,  528. 28 

Jidy  1,  1902.  balance  unexpended 59,4(>4.96 

(See  Appendix  M  M  12.) 

13.  Franlcfort  Harbor^  Michigan, — In  1867,  when  the  United  States 
beran  work  of  improvement  at  this  harbor,  which  is  the  outlet  to 
Lake  Aux  Bees  Scies,  there  existed  an  outlet  about  750  feet  north  of 
the  present  channel,  affording  a  depth  of  3  to  4  feet  and  width  of  70 
to  80  feet  between  slab  piers  built  by  local  enterprise. 

The  present  project  Was  adopted  m  1866,  and  as  amended  in  1868, 
1879,  and  1892  provided  for  a  new  outlet,  with  channel  12  feet  deep 
and  200  feet  wide,  protected  bv  piers  and  revetments.  The  estimated 
cost,  revised  in  1897  in  compliance  with  the  river  and  harbor  act  of 
June  3,  1896,  to  cover  the  cost  of  securing  channel  18  feet  deep,  was 
$413?669.85,  further  revised  in  1899  to  $421,938.35.  The  changes  in 
the  original  project  have  been  in  effect  merely  extensions,  so  that  the 
existing  project  does  not  differ  in  kind  from  the  original  one.  All 
expenditures  may  therefore  justly  be  regarded  as  pertaining  to  the 
present  project. 

To  June  30,  1902,  $376,528.41  was  expended  upon  this  harbor,  of 
which  $85,321.42  was  for  maintenance  by  repairs  and  dredging, 
$1,938.67  of  this  latter  sum  having  been  expended  in  dredging  during 
the  past  fiscal  year.     No  other  work  was  done.    The  total  expenditure 
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above  mentioned  has  resulted  in  the  creation  and  maintenance  of  a 
channel  18  feet  deep,  whose  natural  depth  is  12  feet,  the  width  being 
200  feet.  It  is  protected  by  a  north  pier  and  revetment  1,499  feet 
long  and  a  south  pier  and  revetment  1,938  feet  long,  of  which  the 
outer  400  feet  was  built  by  the  Toledo  and  Ann  Arbor  Railroad  Com- 
pany. Annual  dredging  is  required  to  maintain  the  depth  needed 
for  navigation. 

On  June  30, 1902,  the  maximum  draft  that  could  be  carried  through 
the  improved  channel  was  18  feet. 

Practically  the  entire  commerce  of  this  harbor  is  transacted  ]>y  the 
car-ferry  lines  of  the  Ann  Arbor  Railroad,  which  has  its  northern 
terminus  at  this  harbor.  These  car  ferries  run  to  Kewaunee  and 
Marinette,  Wis.,  upon  the  west  shore  of  Lake  Michigan,  and  form  a 
highly  important  hnk  in  the  through  commerce  between  the  North- 
west and  the  Atlantic  seaboard.  The  importance  of  maintaining  ade- 
quate facilities  at  Frankfort  Harbor  is  manifest.  This  can  bo  done 
with  certainty  only  by  repeated,  radical  dredging.  Pier  extension 
unaccompanied  by  thorough  dredging  will  not  serve. 

The  last  published  map  of  this  narbor  is  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  page  1973. 

Entrances  and  clearances. 


Calendar  year. 


1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


Number. 

Tonnage. 

1 
1 

1,S42 

216,376 

443 

57,140  1 

1,541 

258,908  ! 

910 

167,777  1 

988 

278, 709 

1,101 

337,728 

1 

Calendar  year. 


1895 
1896 
1897 
189.S 
1899 
1900 
1901 


Number.    Tonnage. 


1,182 
1,374 
1,714 
1,681 
1.790 
1,480 
1.757 


412,961 

509.277 

706,546 

793. 8?6 

l,406.a';6 

1.308.722 

2,470,722 


a  Not  Htate<i. 


July  1 ,  1901,  balance  unexpondetl 

Amount  appropriated  by  river  and  harbor  act  approved  June  18,  HK)2 


June  30,  1902,  amount  expended  during  fiscal  year 


$3, 348. 61 
54, 500. 00 

57, 848. 61 
1, 938. 67 


July  1,  1902,  balance  unexpende<i 55, 909. 94 

(See  Appendix  M  M  13.) 

14'  Charlevoix  Ilarhitr  and  entrance  to  Pine  LaTce^  Michi<jan. — In 
1868,  when  the  first  estimate  for  improvement  was  made,  the  available 
channel  in  Pine  River  between  Lake  Michigan  and  Round  Lake  was 
75  feet  wide  and  2  to  6  feet  deep.  Up  to  1873  the  loc^l  authorities, 
with  some  assistance  from  the  State,  had  constructed  468  feet  of  crib 
work  in  the  north  pier  and  80  feet  of  crib  work  in  the  south  pier,  and 
the  available  depth  was  6  feet.  The  lirst  appropriation  by  the  Unjted 
States  was  made  in  1876,  and  actual  operations  were  be^un  in  fiscal 
year  1878  upon  the  lower  channel;  the  hrst  appropriation  for  the  iipper 
channel  was  made  in  1882,  and  actual  work  begun  in  1885.  Total 
estimated  cost  was  $186,000. 

The  present  project  was  proposed  in  1868,  and,  as  amended  in  1876 
and  1882,  provides  for  a  12-foot  channel  from  Lake  Michigan  to  Round 
Lake  between  piers  and  revetments  100  to  150  feet  apart,  and  from 
Round  Lake  to  Pine  Lake  between  revetments  83  feet  apart. 
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The  amendments  to  the  original  project  served  to  extend  its  limits, 
but  did  not  materially  alter  \bi  scopes,  so  that  all  expenditures  made  to 
the  present  time  may  be  regarded  as  relating  to  the  project  in  its  latest 
revised  form. 

Uj)  to  June  30, 1902,  the  sum  of  $154,368.81  was  expended  upon  the 
existing*  project  and  its  various  modifications.  The  result  was  a 
channel  wnose  natural  depth  is  10  feet,  protected  in  its  two  divisions 
by  a  north  pier  and  revetment  2,064  feet  long  and  a  south  pier  and 
revetment  2,396  feet  long.  Of  the  above  total  expenditure  $74,163.77 
was  for  maintenance  by  repair  and  dredging.  The  only  work  done 
during  the  past  fiscal  year  was  dredging  under  contract  in  the  lower 
channel  for  the  purpose  of  removing  obstructing  shoals.  The  cost  of 
this  work  was  $3,256.23,  which  is  included  in  the  above  statement  of 
the  cost  of  maintenance,  which  includes  all  expenditures  of  any  kind 
made  since  1890,  since  which  date  no  now  work  has  been  done. 

The  maximum  draft  which,  on  June  30,  1902,  could  be  carried 
through  the  improved  lower  channel  was  16.3  feet  and  through  the 
upper  channel  15  feet. 

The  principal  traflic  tributary  to  this  harbor  is  furnished  by  the 
lumber  industry,  which  has  recentl}'  been  growing  greatly  in  impor- 
tance. The  principal  sawmills  are  situated  at  R)yne  City  and  East 
Jordan,  both  at  the  upper  end  of  Pine  Lake,  the  outlet  for  which  is 
.the  upper  channel.  Due  to  the  fact  that  many  of  the  lumber-carrying 
vessels  do  not  clear  at  Charlevoix,  the  commercial  statistics  fail  to 
disclose  the  full  traflSc,  which  is,  however,  known  to  be  considerably 
over  1,000,000  tons.  Charlevoix  is  also  a  much  frequented  summer 
resort  and  during  the  summer  season  two  steamboat  lines  make  regu- 
lar and  frequent  calls  at  this  harbor.  There  is  in  addition  a  small 
amount  of  local  traflSc.  The  12-foot  channel  called  for  by  the  existing 
project  is  not  sufficient  for  the  needs  of  the  lumber  trade.  The  d6pth 
should  be  increased  to  16  feet  to  enable  the  larger  class  of  vessels  to 
transact  their  business  with  economy. 

The  report  upon  a  survey  made  with  a  view  to  obtaining  a  16-foot 
channel  is  published  in  full  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  pages  2953-2954,  and  is  also  printed  with  a  map 
in  House  Doc.  No.  144,  Fifty-fourth  Congress,  second  session. 

Entrances  and  dearancejs. 


Calendar  year. 


1888. 
1889. 
1890. 
1881. 
1892. 
1893. 
1891. 


Number. 

526 
473 
r>32 
i^ 
r>37 
820 
1,701 

Tonnage. 

92,306  I 
'l 

75,224  ' 
79.613  1 
79,966   i 
144,976 
388,015 

Calendar  year. 


1895 
1896 
1897 
1898 
1899 
1900 
1901 


Tonnage. 


92,387 
76,263 
110.474 
106,797 
144,400 
350,769 
217,776 


July  1,  1901,  balance  unexpendeil $4, 387. 42 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  ...  20, 000. 00 

24, 387. 42 
June  30,  1902,  amount  expended  during  fiscal  year 3, 256. 23 

July  1,  1902,  balance  unexpended 21 ,  131. 19 

(See  Appendix  M  M  14.) 
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15.  Petmkey  Ilat^birr^  Michigan, — Before  work  at  this  harbor  was 
begun  by  the  United  States  its  landing  pier  was  exposed  to  winds 
coming  from  lietween  west  and  northwest,  and  in  high  gales  it  was 
dangerous  to  attempt  a  landing. 

The  present  project  was  aaopted  in  the  river  and  harbor  act  of 
August  18,  1894.  The  approved  project  provides  for  constructing  a 
breakwater  ()<)0  feet  long  about  600  feet  west  of  the  outer  end  of  uie 
landing  pier,  and  another  north  of  it  500  feet  long,  or  as  much  longer 
as  may  be  found  necessary  to  cover  the  landing  from  all  dangerous  seas. 
Work  was  begun  in  1896.     Estimated  cost  was  $170,000. 

To  June  30, 1902,  there  had  been  expended  upon  this  work  $55,363.23, 
of  which  $2,206.58  was  for  maintenance.  Four  hundred  feet  of  the 
west  breakwater  and  200  feet  of  the  north  breakwater  had  been  built 
of  timber  cribs  resting  upon  stone  foundation  in  deep  water  and  upon 
natural  bottom  in  shallow  water.  The  remaining  200  feet  of  the  west 
breakwater  had  been  constructed  of  riprap  stone  and  bowlders  of 
suitable  size. 

During  the  past  fiscal  year  no  work  was  done  at  this  harbor.  The 
amount  expended  during  the  year  was  used  to  pay  expenses  of  the 
Office  of  the  Chief  of  Engineers,  and  for  contingencies. 

The  present  north  breakwater  is  undulv  close  to  the  outer  end  of 
the  city  wharf  and  the  entrance  between  the  two  breakwaters  is  too 
contracted.  Much  complaint  on  this  account  has  been  made  by  the 
navigators  using  this  harbor,  and  some  remedy  seems  necessary.  Relief 
may  readily  be  afforded  by  removing  to  some  new  and  better  location 
the  200  feet  of  north  breakwater  already  in  place.  Authority  to  make 
this  change  is  contained  in  the  river  and  harbor  act  of  June  13, 
1902. 

The  business  of  this  harbor  is  principally  due  to  the  numerous  sum- 
mer resorts  upon  Little  Traverse  Bay.  Four  lines  of  large  steamers 
use  the  harbor  as  a  port  of  call,  and  there  is  also  a  large  and  prosper- 
ous local  business 


Entrances  and  dearances. 


C-Hlcndar  year. 


IMS. 
lfl»4. 
1895. 
1»96. 
1897. 


Number. 

Tonnage. 

1,838 
4,160 
4,360 
8,156 
4,362 

8,000 
20,000 
28.000 
24,000 
91,600 

Calendar  year. 


1896 
1899 
1900 
1901 


Number. 


4,701 


Tonnage. 


76,000 


July  1,  1901 ,  l)alance  unexpended $17, 739. 63 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902 . .    15, 000. 00 

32, 730. 63 
June  .'W,  1902,  amount  expended  during  fiscal  year « 102. 86 

July  1,  1902,  balance  unexpended 32,636.77 

(See  Appendix  M  M  15.) 


a  Includes  $100  for  expenses  of  Office  Chief  of  Engineers. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON   THE   EASTERN  COAST 

OF  MICHIGAN. 

This  district  was  in  the  charge  of  Maj.  W.  L.  Fisk,  Coips  of  Engi- 
neers, to  November  7,  1901,  and  of  Capt.  Lansing  H.  I^ch,  Corps 
of  Engineers,  since  that  date.  Division  Engineer,  Col.  S.  M.  Slans- 
field,  ODrpe  of  Engineers,  to  Julv  24, 1901,  and  Lieut.  Col.  O.  H.  Ernst, 
Corps  of  Engineers,  since  that  date. 

1.  Cheboygan  Harbor^  Michigan. — The  present  harbor  is  the  result 
of  improvements  made  at  the  mouth  of  Cheboygan  Harbor  since 
1871,  when  the  available  depth  of  water  was  only  6  feet.  The  project 
called  for  a  channel  200  feet  wide  and  14  feet  deep,  to  be  secured 
largely  by  revetments  and  guiding  walls,  and  the  estimated  cost  of  the 
whole  work  was  $395,335.  The  project  was  modified  in  1880  to 
increase  the  navigable  depth  to  15  feet,  this  channel  to  be  obtained  by 
dredging,  and  in  1896  to  make  it  18  feet,  and  such  depth  now  exists 
from  deep  water  in  the  Straits  of  Mackinac  to  a  point  about  2,700 
feet  below  the  upper  limits  of  the  harbor.  The  report  of  the  Chief  of 
Engineers  for  1896,  page  2723,  summarizes  the  history  of  operations 
to  uiat  date. 

The  work  done  since  was  in  1899  and  1900,  when  106,115  cubic 
yards  of  sand,  clay,  and  mill  refuse  was  removed,  at  a  cost  of  14.7 
cents  per  cubic  jrard,  scow  measure,  and  the  channel  carried  forward 
according  to  project  to  within  2,700  feet  of  the  upper  limits  of  the 
harbor,  which  distance  still  remains  to  be  dredged. 

The  total  length  of  improved  channel  from  deep  water  in  the  Straits 
of  Mackinac  to  the  State  Road  Bridge  is  7,900  feet;  of  this  5,900  feet 
is  in  the  Straits  of  Mackinac. 

The  total  amount  expended  to  June  30,  1902,  was  $165,590.04. 


CX)MMERCIAL  HTATISTICS. 


Receipts  and  shipments  by  vessel. 


Calendar  year. 


Received. 


Ift03. 

1895. 
IRUe. 
1897. 


Tons. 
155,898 
76,664 
110,062 
163.362 
147,266 


TbiM. 
286,189 
227,346 
216,868 
362,011 
298,161 


(^Icndar  year. 


RecolviKi. 


Shipped. 


1898 
1899 
1900 
1901 


Thnit. 
3(i6,332 
162,6X9 
44,2:^7 
161,771 


7>)WJ«. 
334,636 
3.V2.214 
69.636 
262.727 


July  1,  1901,  balance  unexpended $2, 436. 14 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  11K)2  . .      8, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


10, 436. 14 
26. 18 


July  1,  1902,  balance  unexpended 10, 409. 96 

(See  Appendix  N  N  1.) 

S.  Alpena  Harbor  {Th^inder  Bay  Hiver),  Miohioan. — The  original 
depth  at  the  entrance  to  Thunder  Bay  River,  which  forms  the  harbor 
of  Alpena,  was  only  7  feet,  but  local  enterprise  had  secured  a  narrow 
channel  12  feet  deep  through  the  bar  before  work  was  undertaken  by 
the  Government  in  1877,  when,  under  the  appropriation  of  the  pre- 
ceding year,  a  channel  13  feet  deep  and  200  leet  wide  was  secured  in 
the  bay.     Shoaling  having  occurred,  the  channel  was  again  dredged  in 
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1883,  this  time  to  a  depth  of  14  feet.  In  1889  the  project  was  modi- 
fied so  as  to  propose  a  channel  depth  of  16  feet  and  the  extension  of 
the  improvement  up  the  river  about  a  mile  to  the  vicinity  of  the  dam 
across  the  river  at  that  point,  with  widths  varying  as  lollows:  Two 
hundred  feet  at  the  16-foot  contour  in  Thunder  Bay,  thence  tapering 
to  100  feet  at  the  light-house  crib,  thence  100  feet  to  the  Second  street 
drawbridge,  thence  75  feet  to  the  Minor  Lumber  Company's  wharf, 
thence  50  feet  to  the  upstream  limit  of  the  channel  improvement. 

This  project  was  completed  in  1893,  and  under  it  a  channel  2,250 
feet  long  and  100  to  200  feet  wide  was  secured  in  Thunder  Bay,  and  a 
channel  4,300  feet  in  length  provided  in  the  river.  The  channel  was 
redredged  in  1899. 

No  work  was  necessary  at  this  locality  during  the  past  year. 

The  total  amount  expended  to  June  30,  1902,  was  ^9,1y4.07. 


COMMERCIAL  STATISTICS. 


Heceipt^  and  shipments  Inj  vesse.L 


Calendar  year. 


1R93. 
1894. 
1895. 
1896. 
1897. 


Received.  Shipped. 


Tbns. 
51,600 

102,700 
35,957 
94,067 
78,378 


C'ale|idar  year. 


Tom, 
308,988 
363,291 
269,20:^ 
255, 687 
293,161 


1898 
1899 
1900 
1901 


I 


Received. 


Tons. 
60.300 
27,888 
51,653 
62,131 


Shipped. 


236,075 
197,726 
263,702 
169.442 


July  1,  1901,  balance  unexpended $2, 325. 93 

July  1,  1902,  balance  unexpended 2, 326. 93 

(See  Appendix  N  N  2.) 

J.  Saginaw  J  Flinty  Shiawassee^  and  Bad  rivet's^  Mi<ihigan. — (a) 
Saginaw  River. — Before  improvement  the  navigable  capacity  of  this 
stream  was  limited  by  the  bar  at  its  mouth,  where  a  channel  depth  of 
only  8  feet  was  availal)le,  and  by  many  shoal  stretches  in  the  river 
between  there  and  the  city  of  Saginaw,  over  which  still  less  depth  was 
to  be  found.  Its  improvement  was  commenced  in  1867  by  dredging  a 
straight  cut  through  the  bar  at  the  mouth  to  a  depth  of  13  feet.  In 
subsequent  years  the  scope  of  operations  was  gradually  extended  to 
various  shoals  higher  up,  but  subject  to  no  general  project  until  1882, 
when  a  comprehensive  and  connected  scheme  of  improvement  covering 
the  entire  river  was  adopted.  It  called  for  a  navigable  channel  14  feet 
deep  and  200  feet  wide  from  Saginaw  Bay  to  the  upper  limits  of  Bay 
City,  about  8  miles  above  the  point  of  beginning,  and  thence  to  the 
head  of  navigation,  some  IG  miles  farther  up,  a  channel  of  the  same 
width  but  onTv  12  feet  deep.  The  estimated  cost  of  this  project  was 
$446,000,  which,  added  to  the  estimated  cost  of  the  several  preceding 
projects  ($294,378^,  gives  $740,378  as  the  estimate  of  cost  for  the  whole 
improvement.  Tnese  estimates  concerned  the  question  of  original 
cost  only  and  took  no  note  of  maintenance,  which,  in  a  stream  of  this 
chai*acrter,  is  a  matter  of  great  and  constant  expense,  and  in  the  absence 
of  appropriations  specifically  applicable  thereto  must  be  an  annual  tax 
of  no  small  magnitude  on  tne  successive  appropriations  for  construc- 
tion. The  sum  totjil  of  appropriations  that  will  have  to  be  made  before 
the  work  can  be  completea  nuist  therefore  largely  exceed  the  original 
estimates  for  construction  only. 


BIVEB   AND   HARBOB   IMPB0VEMENT8. 


479 


The  total  expenditure  to  June  30,  1902,  was  $771,785.13,  and  the 
result  has  been  to  obtain  only  a  narrow  through  channel,  which  has 
little  permanence,  and  almost  constant  dredging  is  needed  to  maintain 
it.  iSiis  hiis  been  the  case  especially  as  respects  the  section  of  river 
from  Bay  City  to  Saginaw  ana  in  a  somewhat  less  degree  through  the 
bar  at  the  river's  mouth  in  Saginaw  Bay.  At  present  the  maximum 
depth  available  over  most  shoal  places  above  Bay  City  is  somewhat 
less  than  10  feet.  In  order  to  restore  and  maintain  the  channel  as 
required  in  the  interests  of  navigation  the  work  of  dredging  should 
be  constant  until  a  depth  of  14  feet  and  a  minimum  width  of  160  or  200 
feet  is  obtained. 


COMMERCIAL  STATISTICS. 


Receipts  and  shipments  by  vessel. 


Calendar  year. 


1893. 
18M. 
1895. 
1896. 
1897. 


391,761 
471,106 
995,960 


Tons. 
1,069.298 
1,108,307 
347, 146 
240.496 
854,860 


Calendar  year. 


Received.  Shipped. 


1898 
1899 
1900 
1901 


Taru. 

1,126,891 
728.629 
482,253 

1,250,292 


864,661 
311,547 
402.827 
694,741 


New  line  of  transportation  established:  The  steamer  Neiv  BaMmore,  running 
between  Saginaw  and  Tawas,  carrying  freight  and  passengers;  4,000  passengers 
carried. 

(J)  Flinty  Shmwassee,  andBadrivet's, — This  is  a  new  work  for  which 
the  river  and  harbor  act  of  June  13,  1902,  provides  not  to  exceed 
$12,600,  to  be  expended  in  the  discretion  of  the  Secretary  of  War,  in 
dredging  these  streams  up  as  far  as  St.  Charles,  in  accordance  with 
plan  published  in  House  Doc.  No.  135,  Fifty-fifth  Congress,  second 
session,  and  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1898, 
page  2600. 

The  object  of  the  adopted  project  is  to  afford  a  reliable  navigation 
for  light-draft  boats  between  St.  Charles,  on  the  Bad,  and  Saginaw,  at 
the  mouth  of  the  Shiawassee,  and  to  improve  the  Flint  "as  far  as  pi-ac- 
ticable"  from  its  mouth  by  dredging  a  channel  60  feet  wide  and  6  feet 
deep.     The  estimated  cost  of  this  work  is  $20,000. 

Tnere  were  no  operations  during  the  past  year. 

July  1,  1901,  balance  unexpended $16,217.29 

Amount  appropria*^ed  by  river  and  harbor  act  approved  June  13,  1902 . .    50, 000. 00 

66, 217. 29 
June  30,  1902,  amount  expended  during  fiscal  year 252. 42 

July  1,  1902,  balance  unexpended '. 65, 964. 87 

July  1, 1902,  outstanding  habilities •. .,  10. 00 

July  1,  1902,  balance  available 65,954.87 

(See  Appendix  N  N  3.) 

^  Sebewamg  River ^  Michigan, — ^The  original  channel  from  Saginaw 
Bay  to  the  mouth  of  Sebewamg  River  had  an  available  depth  of  scant 
4  feet.  The  first  improvement  was  made  in  1876,  by  which  an  entrance 
depth  of  6  feet  was  provided  through  a  narrow  channel  at  a  cost  of 
$8,000,  and  this  depth  was  increased  to  7  feet  in  1880-81  at  a  further 
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cost  of  $7,000.  The  river  and  harbor  act  of  June  3,  1896,  appropri- 
ated ^,000  for  further  operations,  in  accordance  with  a  plan  of 
improvement  submitted  in  report  of  November  30,  1895  (printed  as 
House  Doc.  No.  71,  Fifty -fourth  Congress,  first  session,  and  also  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  p.  7743),  which 
provides  for  extending  the  channel  to  the  8-foot  contour  in  Saginaw 
Bay,  a  distance  of,  about  15,000  feet  from  the  river's  mouth,  and 
increasing  its  width  and  depth  to  100  feet  and  8  feet,  respectively. 
The  estimated  cost  was  $37,000. 

No  work  was  done  up  to  June  30,  1899,  as  suflScient  funds  were  not 
supplied  for  commencing  it  until  the  appropriation  contained  in  the 
river  and  harbor  act  of  March  3,  1899,  became  available.  Contract 
was  made  in  1899  to  do  the  work,  which  was  te  be  finished  by  Sep- 
tember 80, 1900.  Owing  to  the  difficulties  of  the  locality  and  to  other 
causes,  the  contract  is  not  yet  finished,  although  it  is  noped  that  the 
work  will  be  completed  during  the  present  season. 

The  total  amount  of  money  estimated  as  necessary  for  completing 
the  contemplated  improvement  is  now  available,  and  there  is  therefore 
no  occasion  for  any  further  appropriation  or  estimate. 

The  total  expenditure  on  the  existing  project  to  June  30, 1902,  was 
$16,585.46. 

COMMERCIAL  STATISTICS. 

Receipts  and  shijnnents  by  vessel. 


Calendar  year. 


1896. 
1897. 
1898. 


Received. 

7>/nJ». 
43,700 
60,481 
14,820 

Shipped. 

Tons. 
123,274 
139.987 
151,085 

Calendar  year. 


1899 
1900 
1901 


Received. 


Tms. 
13,088 
24,200 
17,e25 


Shipped. 


127,460 

118.225 

77,996 


July  1,  1901,  balance  unexpended $28, 474. 15 

Juiie  30,  1902,  amount  expanded  during  fiscal  year 8, 059. 61 

July  1, 1902,  balance  unexpended 20, 414. 54 

July  1,  1902,  outstanding  liabilities 1,611.22 

July  1,  1902,  Imlance  available 18,803.32 


18, 803. 32 


July  1,  1902,  amount  covered  by  uncompleted  contracts 

(See  Appendix  N  N  4.) 

5.  Harbor  of  refuse  at  Sandheach^  Lake  ITuron^  Michigan. — The  site 
for  this  harljor,  selected  in  1872  after  careful  consideration,  is  on  the 
west  shore  of  Lake  Huron,  60  miles  north  of  its  outlet  into  the  St. 
Clair  River,  and  the  artificial  harbor  built  there  since  then  is  the  only 
safe  refuge  on  that  coast  from  the  foot  of  the  lake  to  Tawas  Bay,  116 
miles  a})o.ve.  The  work  of  construction  was  commenced  in  1878  under 
a  project  providing  for  three  sections  of  breakwater  made  of  stone- 
filled  cribwork,  so  located  as  to  shelter  a  water  area  of  some  650  ac.res, 
and  for  deepening  this  area  bv  dredging  where  necessary.  The  esti- 
mated cost  was  t3,442,500.  The  sheltering  breakwaters,  with  a  total 
length  of  8,132  feet,  were  completed  in  1885,  at  a  cost  of  about  $975,000, 
and  since  that  time  expenditures  have  been  applied  to  keeping  them  in 
repair,  dredging,  regulating  and  controlling  the  berthing  of  vessels 
entering  the  harbor  for  refuge,  engineering  supervision,  and  general 
office  expenses. 
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The  total  expenditure  to  June  30,  1902,  was  $1,227,770.03. 

The  expendituixj  for  the  past  fiscal  year  was  applied  to  making  some 
temporary  repairs  to  sujierstruciture  of  the  main  breakwater  and  to 
general  contingencies,  including  custody  of  the  harlx)r,  supervision, 
control  of  vessels,  office  expenses,  and  a  full  and  accurate  survey  of 
the  entire  harbor. 

The  number  of  vessels  that  entered  the  harbor  for  refuge  during 
the  past  fiscal  year  was  1,427,  with  a  total  tonnage  of  958,302.  The 
^rand  total  of  vessels  that  have  found  shelter  there  from  1877  to  1901, 
inclusive,  is  30,009,  the  tonnage  of  which  aggregated  11,341,197.  The 
vessels  sheltered  in  1877  averaged  289  tons  each,  and  those  during  the 
year  1901  682  tons. 

During  the  present  fiscal  year  it  is  proposed  to  commence  rebuilding 
the  superstiiicture  of  the  main  breakwater  of  permanent  materials. 

July  1,  1901,  balance  unexpended $290, 095. 62 

For  damage  done  to  piers  by  steamer  Colgate  Jloyt 2(X).  78 

Amount  appropriate<i  by  river  and  harbor  act  approve*!  June  13,  1902  . .      7, 500. 00 

297,  796. 40 
June  30,  1902,  amount  expended  durinjr  fiwal  year 11, 758. 60 

Julvl,  1902,  balance  unexpendiHl 286,037.80 

July  1,  1902,  outstanding  habilitieH 555.09 

July  1,  1902,  balance  available 285,482.71 

(See  Appendix  N  N  5.) 

6.  Mouth  of  Bl<ick  River ^  Rouge  RheVn,  and  Monroe  Unrhor^  Mich- 
igan— (a)  Mouth  of  Black  River. — An  extensive  shoal  and  a  })ar  for- 
merly existed  in  the  St.  Clair  River  adjoining  the  mouth  of  the  Black 
River.  The  bar  lay  close  to  the  American  side  and  obstructed  approach 
to  the  Port  Huron  docks,  while  the  shoal,  forming  a  "  middle  ground" 
nearly  60  acres  in  extent,  crowded  the  main  channel  in  a  sharp  curve 
close  to  the  Canadian  shore.  In  1871  a  project  was  adopted  for  dredg- 
ing the  bar  and  middle  ground  to  a  uniform  depth  of  15  f(»et.  Work 
was  commenced  in  1872  and  completed  in  1878.  The  whole  area  was 
redredged  between  1889  and  1892  and  again  in  1897  to  a  depth  of  16 
feet. 

The  total  expenditure  to  June  30,  1902,  was  *93,629.88. 

No  work  was  in  progress  during  the  past  fiscal  year.  The  shoal  will 
re-form  gradually,  and  as  vessels  of  moderate  draft  habitually  pass 
over  this  area  instead  of  through  the  main  channel,  followed  by  those 
of  deep  draft,  the  maintenance  of  the  improvement  is  highly  desirable. 
Funds  now  in  hand  are  sufficient  for  this  purpose  for  the  coming  year. 

(J)  Rouge  Rirer. — This  stream  originally  had  a  chaimel  depth  of 
from  10  to  17  feet  from  its  mouth  to  the  point  at  which  the  Wabash 
Railroad  bridge  crosses  it,  a  distance  of  about  3  miles.  During  the 
years  1888  to  1892,  inclusive,  this  part  was  improved  by  the  Govern- 
ment  so  as  to  provide  a  minimum  depth  of  16  feet  in  a  central  channel 
240  feet  wide  for  a  distance  of  800  feet  above  the  mouth,  and  thence 
100  feet  wide  to  the  Wabash  bridge.  The  cost  of  this  improvement, 
originally  estimated,  was  $31,690.39.  The  total  expenditure  to  June 
30,  1902,  was  $46,640.41,  the  result  obtained  being  a  16-foot  channel, 
as  called  for  by  the  approved  project,  and  its  maintenance  since  1892 
to  such  extent  as  was  necessary  to  meet  the  requirements  of  local  com- 
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mcrce,  but  a  gradual  shoaling  had  taken  place  in  the  meantime,  such 
as  to  limit  navigation  to  vessels  drawing  13  feet  or  less.  Congress,  by 
joint  resolution  approved  April  11,  1898,  authorized  an  extension  of 
the  improvement  up  to  the  Maples  road,  a  distance  of  about  li  miles 
above  the  Wabash  Railroad  bridge,  limiting  the  expenditure  for  that 
purpose  to  |S,000. 

The  river  was  dredged  in  1900,  but  the  amount  of  money  available 
was  not  sufficient  to  give  the  full  channel  width  contemplated  by  the 
project  for  the  entire  distance.  Between  the  Wabash  Railroad  bridge 
and  Maples  road  the  channel  was  dredged  50  feet  wide.  The  Rouge 
is  practically  without  current  except  in  rainy  weather  and  the  channel 
will  require  constant  dredging  for  maintenance. 

No  work  was  in  progress  during  the  past  year. 

COMMERCIAL   STATISTICS. 

Receipts  and  shipmenta  by  vessel,  Roiige  River. 


Calendar  year. 


Received.  Shipped. 


Calendar  year. 


1893 
1894 
1895 
1896 
1897 


Tom. 
73,732 
47,10« 

113. 0(k'. 

120,590 

115,987 


Tim*. 


1,024 
2,9a5 
9.38C 


1898 
1899 
1900 
1901 


Received.  Shipped. 


Tons. 
117,486 
92,  (»1 
119.712 
105,533 


Tons. 

10,2S9 

763 

4,600 

782 


{c)  Mmxroe  ITarh/r. — [This  work  was  in  the  charge  of  Maj.  Dan  C. 
Kingman,  Corps  of  Engineers.]  The  harbor  of  Monroe,  Mich.,  is 
within  the  mouth  of  the  Raisin  River,  at  the  western  extremity  of 
Jjake  Erie.  In  its  natural  condition  the  river  flowed  into  the  lake 
through  several  ponds  and  winding  creeks.  The  depth  of  water  at 
the  deepest  mouth  of  the  river  in  its  natural  condition  did  not  exceed 
5  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1834 
and  was  practically  completed  in  1845.  It  had  for  its  object  to  dredge 
a  new  and  direct  channel  100  feet  wide  and  10  feet  deep  from  the  laEe 
across  the  marsh,  a  distance  of  4,000  feet,  to  the  portion  of  the  river 
ordinarily  used  as  a  harbor.  The  sides  of  the  canal  were  protected  by 
a  revetment  and  the  entrance  to  the  lake  was  protected  by  piers  extend- 
ing outward  to  a  depth  of  10  feet  in  the  lake. 

Subsequently  the  city  of  Monroe  further  improved  the  river  channel 
b}'  cutting  a  canal  1 ,400  feet  long  across  a  bend  of  the  river. 

The  total  expenditure  to  June  30,  1902,  was  $250,515.27. 

There  were  no  funds  available  for  expenditure  during  the  past  fiscal 
year,  and  no  work  has  Iwen  done.  An  inspection  made  June  24, 1902. 
indicates  that  the  depth  in  the  lake  has  been  generally  maintained  and 
there  is  no  special  indication  of  a  fill  to  bo  found  there.  Within  the 
jetties,  while  the  depth  has  generallv  been  maintained,  the  width  of 
the  channel  is  somewhat  reduced.     Tfie  piers  are  in  need  of  repairs. 

From  its  size  and  depth  of  channel  this  harbor  can  not  accommodate 
the  larger  class  of  vessels  used  upon  the  lake,  and  its  commerce  is  not 
large.  It  is  maini  v  used  by  excursion  boats  bringing  passengers  during 
the  summer  months.     The  deputy  collector  at  this  place  reports  thfS 
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between  40,CHX)  and  50,000  passongern  arrived  and  departed  during  the 
months  of  July  and  August,  1901. 

The  river  and  harbor  act  approved  June  13,  1902,  grouped  this 
harbor  with  Black  River  and  Rouge  River,  Micliigan,  and  provided 
$7,500  for  the  maintenance  of  them  all. 

July  1,  1901 ,  balance  uncxjH'nded j- $5, 121 .  71 

Amount  appropriated  ])y  river  and  harbor  act  approve<l  June  13,  1002  . .      7, 500. 00 

12,«21.71 
June  30,  1902,  amount  expiMided  durinj;  litscal  yt'ur 202. 00 

July  1,  1902,  balanc»e  unexi>endeil 12, 419.  71 

(See  Appendixes  N  N  6  and  7  and  P  P  1.) 

7.  Black  Hirer  at  Pftrt  Iluron^  Michlfjan, — The  improvement  of 
this  stream  was  inaugurated  by  the  river  and  harbor  act  of  September 
19, 1890,  under  a  project  which  contemplated  dredging  it  to  a  navigable 
depth  of  10  feet  from  its  mouth  to  the  Grand  Trunk  Rjiilway  bridge, 
at  an  estimated  cost  of  ^75,000,  and  the  act  of  July  13,  1892,  directed 
that  the  improvement  be  extended  1,400  feet  farther  upstream,  to 
Washington  avenue.  Openitions  were  commenced  in  1891  and  con- 
tinued until  the  summer  of  1893,  when  the  required  l(J-foot  channel 
had  been  dredged  throughout  the  designated  limits  to  a  width  varying 
between  100  feet  near  tlie  mouth  and  50  or  75  feet  in  the  contracted 
river  sections  above.  The  total  length  of  channel  so  dredged  was 
9,700  feet.  Before  improvement  the  minimum  chaiuiel  depth  was 
between  8  and  10  feet  for  about  1  mile  from  the  mouth  of  the  river, 
but  only  0  to  8  feet  from  there  up  to  Washington  avenue.  The  nar- 
row upstream  section  and  some  shoal  spots  in  the  wider  section  below 
were  rcdredged  in  1897. 

The  total  expenditure  to  June  30,  Wm.  was  *4f),304.97. 

Experience  and  obsenation  show  that  the  narrow  dredged  channels 
in  the  upper  limits  of  the  improvement  can  have  no  ccmsiderable 
degree  of  i)ermanence,  although  the  canal  to  be  cut  by  the  city  of  Port 
Huron  from  Lake  Huron  to  the  Black  River  in  the  upper  part  of  the 
town  for  the  purpose  of  flushing  the  stream  should,  if  it  has  any  effect, 
retard  the  deterioration  somewhat. 

Dredging  is  necessary  for  maintiiining  this  improvement. 

rOMMEIU'lAI,   HTATISTICS. 

Ixcrriptx  and  Hhijtrm'iits  Inj  truM'l. 


I  I  I 

Calendar  your.  '  Recvivod.  ShijuK'd.  Calemlar  year.  Received. '  Shipjicd. 


I 


I  Ttmn.  Tom.  '  Tonn.     '  Ttma. 

1893 17«>,0sl  '  7.-IH7   '  ISIW '  1M,606  '  16,595 

18M :  lir..r>;fc>  '  j.  n:J      \>m '  130.675  i  H7,«J8 

1896 1  1(>4.S"<)  I  (l.Sio      1<KK> '  ia5,W<l  I  181 


1896 1HH,987  ,        2,0^      IWl '      120.018 

1897 '       %/.ni:)  ,        1.J55 


I 


I 


100 


July  1,  1901,  balance  unexpended $695.03 

July  1,  1902,  iMilance  unexi)ended 695.03 

(See  Appendix  ]N  N  8.) 
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8.  Pbie  Rive)\  Michigan, — ^The  $5,000  appropriated  for  this  river 
in  1875  was  applied  in  dredging  a  channel  12  feet  deep  for  a  distance 
of  4,000  feet  from  the  mouth  of  the  river.  This  channel  gradually 
shoaled. 

The  present  project,  adopted  in  1895,  provided  for  a  channel  100 
feet  wide  and  14  feet  deep  for  a  distance  of  2,500  feet  from  the  mouth 
of  the  river,  thence  75  feet  wide  and  12  feet  deep  to  Belknap's  brick 
yard,  a  total  distance  of  5,800  feet.  The  estimated  cost  was  $10,560. 
This  project  was  completed  under  two  contracts,  one  in  1896,  the 
other  in  1899,  all  dredging  being  in  Pine  River. 

The  amount  expended  on  this  project  to  June  30, 1902,  was  $9,224.59. 

No  work  was  in  progress  during  the  past  year. 

COMMERCIAL  STATISTICS. 

Receipts  and  shrpmeyits  by  veasel. 


Calendar  year. 


1896 
1899 
1900 
1901 


Received. 


Tom. 

100,608 

734.725 

870 

237 


Shipped. 


Tom. 
1,150 
7,060 
6,178 
2,145 


July  1,  1901,  balance  unexpended $1, 593. 11 

J  une  30,  1902,  amount  expended  durinjr  fiscal  year 257.  70 

July  1,  1902,  balance  unexpended 1, 335. 41 

(See  Appendix  N  N  9.) 

9,  Belle  River^  Michigan. — The  original  project  for  this  river, 
adopted  in  1880,  contemplated  the  formation  of  an  ice  harbor  of  refuge 
bv  aredging  a  channel  50  feet  wide  with  depths  of  13  feet  and  12  feet 
This  work  was  completed  between  1881  and  1885. 

This  channel  having  shoaled,  the  present  project  wjis  adopted  in  1895. 
It  provides  for  a  channel  75  feet  wide,  15  feet  deep  from  the  St.  Clair 
River  to  the  Bridge  Street  Bridge,  and  14  feet  from  that  point  to  the 
Broadway  Bridge,  a  total  distance  of  5,400  feet.  The  estimated  cost 
was  $21,340.  This  work  was  accomplished  in  two  contracts  from  1896 
to  1899,  all  dredging  being  in  Belle  River. 

The  principal  use  of  the  improvement  is  as  an  ice  harl>or  of  refuge. 

No  work  was  in  progress  during  the  past  year.  The  whole  amount 
expended  on  the  project  to  June  30,  1902,  was  $10,940.46. 


Calendar  year. 


1897 

1H98. 

1899. 


COMMERCIAL    KTATI8TIC8. 


Receipts  and  shipments  by  vessel. 


Received. 

Shipped. 

TLmti. 
11,396 
10,044 
5.573 

Tons. 

3,550 

878 

Calendar  year. 


Received. ;  Shipped. 


1900 
1901 


Tom. 
23,871 
15,616 


Tom. 
4,648 
2,928 


July  1,  1901,  balance  unexpended $4, 059. 64 

July  1,  1902,  balance  unexpended - 4, 059. 64 

(See  Appendix  N  N  10.) 
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10,  Clinton,  River ^  Michigan, — This  stream  empties  into  Anchor 
Bay,  in  the  northwesterly  part  of  Lake  St.  Clair,  and  before  improve- 
ment had  a  channel  depth  of  about  10  feet,  except  at  several  shoals, 
over  which  but  5  or  6  feet  could  be  carried,  and  a  broad  flat  at  the 
mouth  with  a  general  depth  of  from  3  to  4  feet.     In  1870-71  a  channel 

9  feet  deep,  60  feet  wide,  and  2,700  feet  long  was  dredged  through  this 
flat,  but  being  left  without  works  of  protection,  it  soon  filled  up  again. 
In  1885  a  project  of  general  improvement  was  adopted,  which  provided 
for  a  through  channel  8  feet  deep  to  Mount  Clemens  (8  miles  upstream), 
for  a  pile  dike  extending  across  the  flat  at  the  mouth  to  the  curve  of 

10  feet  depth  in  the  bav,  and  for  revetments,  as  needed  above.  The 
estimated  cost,  as  modified  in  1889,  was  $34,564. 

The  total  expenditure  to  June  30,  1902,  was  $68,261.59,  of  which 
$25,500  was  applied  to  occasional  and  scattering  work  done  before  the 
adoption  of  the  general  project  of  1885,  leaving  $42,689.06  as  the 
amount  applied  to  the  latter. 

The  character  of  the  stream  and  engineering  conditions  are  stated  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  page  2736.  It 
is  not  possible  to  make  the  improvement  permanent  without  an  expendi- 
ture (usproportionate  to  the  commerce  of  the  river,  and  its  mainte- 
nance can  best  be  accomplished  by  jxiriodical  dredging,  as  has  }>een  done 
in  the  past. 

COMMERCIAL    MTATI8TIC8. 

Receipts  and  Mpments  by  vessel. 


Calendar  year.  i  Received. 


Shipped. ,'  Calendar  year.  ;  Received. 


1 

I  Tbns.     I      Tom. 

1896 !  30,749  1  410 

1897 '  '29,077  , 

1898 1  29,086  ' 


Toru. 

1899 36,525 

1900 32,410 

1901 36,925 


Shipped. 

T(VM. 

282 


July  1,  1901,  balance  unexpendeti $6, 82.S.  46 

Jane  30,  1902,  amount  expended  during  fiscal  year 21. 05 

July  1,  1902,  balance  unexpended 6, 802. 41 

(See  Appendix  N  N  11.) 

IMPROVEMENT  OF  WATERS  CONNECTING  THE  GREAT  LAKFi^. 

This  district  was  in  the  charge  of  Col.  G.  J.  Lydecker,  Corps  of 
Engineers,  to  January  28,  1902,  and  of  Maj.  W.  H.  Bix})y,  Corps  of 
Engineers,  since  that  date.  Division  Engineer,  Lieut.  Col.  O.  H. 
Ernst,  Corps  of  Engineers,  since  January  28,  1902. 

1.  Ship  channel  connecting  watei'S  of  the  Great  Lakes  between 
Chicago,,  Diduthy  and  Buffalo, — Before  the  Government  commenced 
the  improvement  of  this  water  rout€  the  freight  was  largely  carried 
bjr  sailing  vessels,  and  these  and  the  few  steamboats  were  limited  in 
size  to  less  than  350  feet  length,  70  feet  breadth,  and  12  feet  draft, 
this  being  the  size  of  the  Sault  kxks  up  to  1870.  The  total  commerce 
in  1870  passing  the  Sault  was  less  than  700,000  tons,  or  less  than  one- 
fortieth  of  that  of  1901. 

Prior  to  1892  the  improvement  of  this  watei'way  was  limited  to 
individual  places  and  local  work,  explained  elsewhere  under  the  heads 
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of  St.  Marys  River,  Hay  Lake;,  Lake  St.  CMair,  St.  Clair  River,  and 
Detroit  River. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of  July 
13,  1892,  the  object  being  to  provide  a  navigable  depth  of  20  feet  by 
excavating  channels  to  a  minimum  width  of  3()0  feet  through  the  shoal 
places  in  the  specified  waters  at  an  estimated  cost  of  $3,340,000,  and 
work  was  commenced  under  approval  of  the  War  Department  dated 
October  20,  1892. 

The  water  surface  has  an  oscillation  varying  from  a  few  inches  in 
many  days  during  calms  to  about  2  feet  per  day  in  variable  weather, 
and  as  nmch  as  6  feet  in  Lake  Superior  and  8  feet  in  Lake  Erie  during 
hurricanes,  and  the  daily  mean  may  change  from  0.5  to  2  feet  per 
year,  or  as  nuich  as  4  feet  during  forty  years. 

More  extended  information  with  sketches  or  maps  may  be  found  in 
Annual  Report^j  of  the  Chief  of  Engineers  for  188t),  pages  1792-1808, 
and  1895,  pages  3052-30G2  (special  history  Lake  Superior  to  Huron); 
1890,  pages  2SS1-2889  (special  history  St.  Clair  River  and  Canal);  1891, 
pages  2794-2801  (special  history  Detroit  River);  1895,  page  2866  (map 
from  Lake  Superior  to  Lake  lluron),  and  1890,  page  2758  (map  from 
Lake  Huron  to  I^ake  Erie). 

Operations  were  commenced  in  the  spring  of  1893,  and  by  1897  chan- 
nels of  the  required  widths  of  300  feet  or  more  had  been  excavated 
through  all  the  shoal  areas  that  were  considered  when  the  project  was 
adopted,  and  to  20  feet  depth  below  the  mean  low-water  surface  as 
estimated  at  the  time  of  the  project.  The  maximum  draft  that  could 
be  carried  over  these  shoals  nefore  improvement  was  from  15  to  16 
feet  at  mean  stage  of  water.  Work  since  that  time  has  been  applied 
to  increasing  the  width  of  channels  at  angles  and  other  critical  points 
and  to  removing  numerous  isolated  shoals  of  comparatively  small  area 
that  have  been  found  in  the  through  line  of  travel.  In  many  instances 
there  was  no  knowledge  of  the  existence  of  the  shoals,  but  in  most 
cases  they  have  been  found  in  the  course  of  surveys  or  examinations 
with  a  sweeping  raft.  The  total  expenditure  on  tfie  improvement  to 
June  30,  1902,  was  $2,992,058.07. 

The  present  conunercc  is  about  fortv  times  that  of  1870,  six  times 
that  of  1886,  and  live  times  that  of  1892. 

During  the  past  liscal  year  there  were  removed  from  the  St.  Clair 
River  section  of  the  ship  channel  portions  of  three  shoals  at  St.  Clair, 
Stag  Island,  and  Grande  Pointe,  trie  total  amount  of  nuiterial  dredged 
being  80,753  cubic  yards.  The  result  of  the  work  was  to  provide  a 
clear  depth  of  21  feet  where  the  controlling  depths  before  improve- 
ment ranged  from  lOV  to  18  feet.  In  the  St.  Marys  River  section 
then*  were  found  two  new  shoals  near  Frvinjj  Pan  Island  and  Crab 
Island,  both  near  the  direct  line  of  navigation  and  with  less  than  21 
feet  depth,  both  beint^  mapped  and  reported  to  the  lake  survey  office 
and  other  navigation  interests.  Surveys  and  examinations  w  ith  sweep- 
ing iiifts  during  smnmer  and  ice  boring  and  sounding  ap^mmtus  dur- 
ing winter  weie  continued  over  the  remaining  unsurveyed  areas  of 
St.  Marys  and  St.  Clair  rivers.  (For  other  like  work  along  this  route 
see  reports  on  I  lav  Ljike  and  Detroit  River.) 

The  unexpended  balance  of  previous  appropriations  will  suffice  for 
all  work  required  to  complete  improvements  cont(»inplated  by  the 
present  approved  project. 
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The  amount  of  freight  carried  through  tlie  St.  Marys  River  .section 
of  this  channel  during  the  navigable  season  of  llMji  was  i^8,403,065 
tons,  valued  at  5^281>,9O6,805.  Reliable  statistics  of  traffic  through  the 
Detroit  River  are  not  obtainable,  but  such  as  could  be  procured  indi- 
cate that  about  48,000,000  tons  of  fr(»ight  passed  during  that  season. 

July  1, 1901,  balance  unexi)ende(l $380,  7a=).  27 

June  30, 1902,  amount  exiH?nde<l  during  fhstal  year 29, 985. 88 

July  1,  1902,  balance  unexm'nde<l :^  719.  J 

July  1, 1902,  outstanding  liabiliticH 1, 048. 1 

July  I,  1902,  balance  available 349, 671. 05 

(See  Appendix  0  01.) 

"2.  St.  Marys  Rhvraf  tJu\faJU^  Mlrhu/an, — Commercial  navigation 
of  the  falls,  or  rapids,  of  this  river  at  Sault  Ste.  Marie  was  impracti- 
cable until  1855,  when  the  State  of  Midiigan  constructed  a  canal  and 
double  lock  which  provided  a  convenient  navigable  channel  for  ves- 
sels whose  draft  did  not  exceed  11.5  feet  (12  feet  in  1870)  at  mean 
stage  of  water.  This  im])rovement  was  completed  in  1855,  the  double 
lock  having  chambers  of  850  feet  length  and  70  feet  width  with  gate 
openings  70  feet  width  arranged  for  9  feet  average  lift  at  each  lock, 
and  the  canal  being  about  5,400  feet  long,  with  an  available  width  of 
70  feet  and  a  top  width  of  100  feet.  The  commerce  was  in  1870  about 
700,000  tons  per  year. 

In  1870  the  United  States  entered  upon  a  project  for  increasing  the 
canal  to  at  least  100  feet  width,  building  a  new  lock,  and  providing 
for  16  feet  draft.  The  new  lock  (now  known  as  the  Weitzel  lock)  was 
opened  to  traffic  in  1881,  its  single  chamber  being  of  515  feet  length 
and  80  feet  width,  with  gate  openings  of  60  feet  width,  arranged  for 
18  feet  average  lift.  The  cost  of  the  w^ork  from  1856  to  1885  inclu- 
sive was  *2,875,692,  including  $10,000  diverted  from  the  1864  Great 
Lakes  appropriation.  A  rapidly  increasing  commerce  develoi)ed  as  a 
result  of  these  improvenuuits. 

The  present  project,  presented  in  reports  dated  October  18  and 
December  22,  18S(>,  and  which  provided  for  building  a  new  single-lift 
lock  on  the  site  of  the  old  State  locks,  with  a  chamber  of  800  feet 
length  and  100  feet  width  and  21  feet  of  water  over  miter  sills,  and 
with  gate  openings  of  100  feet  width  arrariged  for  a  lift  of  from  16  to 
21  feet,  the  canal,  together  with  its  approaches,  to  be  deepened  to 
correspond,  all  at  an  estimated  cost  of  JW, 738,865,  was  starttHl  by  the 
river  and  harbor  acts  of  August  5, 1886,  and  aclopted  by  that  of  August 
11,  1888,  and  work  was  commenced  under  the  approval  of  the  War 
Department  as  given  on  October  28,  1886.  The  essential  features  of 
this  project  wen^  so  far  comph^ted  in  1806  as  to  j^ermit  the  new  lock  to 
be  opened  to  navigation  August  3  of  that  year,  this  lock  being  now 
known  as  the  Poe  lock.  Work  since  that  time  has  consisted  in  com- 
pleting the  deepenintr  of  the  amal  and  its  approaches,  re})uilding  and 
extending  piers,  graaing  and  improving  canal  grounds,  etc.  The  total 
expenditure  to  flune  30,  1902,  was  $3,996,948.25.  Conmierce  is  now 
about  fortv  times  what  it  was  in  1870  and  about  six  times  that  of  1886. 

The  water  surface,  usually  changing  slowly,  may  rise  or  fall  as  much 
as  6  feet  during  a  severe  storm,  and  the  daily  me^in  may  change  as 
much  as  2  feet  in  one  year  or  4  feet  during  forty  years. 

The  river  and  harbor  act  of  rfune  13,  1902,  authorized  the  diversion 
of  $20,000  of  existing  funds  for  special  improvement  of  Sailoi-s  Encamp- 
ment, Hay  Lake;  $20,000  for  salanes  and  exi>enses  of  a  special  Great 
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Lakcis  and  St.  Lawrence  River  International  Commission;  a  sufficient 
amount  (probably  al)out  ^0,o(>0)  for  the  completion  of  certain  new 
improvement^^  of  St.  Clair  Flats  Canal,  for  which  existing  funds  were 
insufficient,  and  extended  the  work  at  the  falls  so  as  to  include  widen- 
ing and  further  improvement  of  the  canal  alcove  the  locks  in  the  man- 
ner explained  in  House  Doc.  Xo.  128,  Fifty -sixth  Congress,  second 
session. 

More  extended  uiformation  may  be  found  in  Annual  Reports  of  the 
Chief  of  Engineers  for  188(5,  pages  1792-1808  (spec-ial  history);  1895, 
page  2800  (map):  18i»;),  pages  3052-3062  (special  history). 

The  commerce  passing  the  falls  during  the  navigation  season  of  1901, 
a  period  of  240  liays,  comprised  28,403,065  tons  of  freight,  valued  at 
lf28t>,lH»0,S05;  the  numU^r  of  passengers  reported  during  the  same 
ptM'iod  was  5i*,003. 

July  1.  1901.  bttlaniv  luiexiiendeii $794,474.51 

Juiie  30,  1902,  amount  t* xjx?ndetl  durinjr  lis^*al  year 27, 618. 20 

July  1.  1902.  lialauiv  unexpendeil 766,956.31 

Julv  1.  1902.  outtitanding  liabilities,  and  diven<ion!«  under  iu>t  of  June  13, 

1902 121,493.94 

July  1,  1902,  Vwlamv  available 645,462.37 

(See  Appendix  O  O  2.) 

S.  i)ptr)\itiUij  fifid  tvn  tff  :<t,  Jliiri/ff  JTafh  (\innfn  Jfichigan. — ^The 
former  condition  and  result^:  of  improvement  are  the  same  as  above 
stated  for  St.  Marvs  River  at  the  falls. 

During  the  tisciil  year  ending  June  30, 15H>2,  the  United  States  canal 
was  open  to  navigation  251  days,  the  closed  seiison  being  from  Decem- 
ber 11,  IWl,  to  April  5,  UH>!f.'  A  total  of  17,749  vessels,  a^reratinfi^ 
20,077,256  registered  tons,  and  carrying  3i>,037,401  tons  of  f rei^t  and 
2i»,847  passengers,  passed  through  the  locks  in  9,417  lockages.  The 
Canadian  canal  at  Sault  Ste.  ^Iiirie,  Ontario,  open  205  days,  passed 
4,745  vessels  in  3,20«J  lockages,  carryintr  3,085,045  tons  of  freight  and 
35,724  passengers,  making  the  combintHl  traffic  through  the  two  candLs 
83,122,440  tons  of  freight  and  05.571  passengers.  This  is  an  increase 
during  the  year  of  4^»  iK^r  cent  in  tons  and  5  t>er  c*ent  in  passengers. 

The  principal  items  of  freight  during  the  p;ist  fiscal  year  tErough 
lK)lh  canals  were:  Iron  ore,  21,502,077  tons:  coal.  5,111,928  tons;  flour, 
8,;^2,714  Ixirivls:  wheat,  07,829,44<»  bushels:  other  grain,  23,954«685 
bushels:  lumber,  1,153,977,(M.»  feet  B.  M.:  and  general  merchandise, 
622,259  tons. 

Other  statistics  in  relation  to  this  traffic  and  commen^^  are  summa- 
rized in  the  foUowinjr  st:itoments: 


Su'utU''.'*;  :'f  t'^.if^*:-  thr^jn.jh  .Sf.  M'.iru*  Fr.iU  ''tutu,  .V■l*^i"•Ml^,  rW  ihi  nuietil  ^f^ar  ending 

J*t'.r     ..'0.     />'■,'. 

Number  of  veissels  thn>r.eh  Weiizel  Kvk 7, 132 

XumWr  of  ve^s^ls  thf\>u*:h  P..>e  Kx'k 10, 617 

Numl>er  oi  l>X'kaj2es  ihrviurh  Weitzt* I  !•  •  k 4, 316 

Numlvr  of  iivkajiesii  thp^uth  Poe  kvk 5, 101 

Total  reirii=tere«i  toGuOkie 2d.  0«  i ,  ^6 

Total  iTviihi  t.^nna^-. 30.087,401 

Total  tia.e  sj'^-nt  in  makini;  k^^ka^i^sf 4. 882  hps. 

Avenia^'  ti'jie  typ-ect  in  iiiakin^  a  l«x*kaae 31  min.  17  sec. 

Tv^uil  ii:ue  ?wn:  V-y  vessels  in  p8i=*^iiiirli.vk« ^.  IW  hre.  49  min. 

A versure  tiiiiV  sp^n:  by  ws^el*  in  jiA^inir  kvk? itt  min.  40  sec. 

l\iet  i^»er  lockase t9,W 

Coei  \^r  i\A^Vii£k!' $4. 64 

Cu^t  jx^r  r\^:!'teiv«l  ti.'n 3.29 mills 

O^vet  jvr  freishi  ton 2.66mill» 
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The  Wcitzel  lock  was  open  to  navt^tJon  225  days,  from  July  1  to 
December  4,  1901,  and  from  April  24  to  June  30,  19(13. 

The  time  for  the  Poc  lock  was  261  days.  Julv  1  to  December  11, 
1901,  and  from  April  5  to  June  30.  1902.  " 

Summary  uf  Si.  Marys  Rii-er  eommfce,  nti  . 
calendar  teaman  of  1901.  viz,  from  April  -i 
S46  dayt. 

Total  mile-tons 23,383,861,987 

Total  freight  cwried,  net  toDB 28,403,065 

Total  valuHtiou  plncetl  on  frekht  carried 1289. 906, 865 

Average  value  per  ton  of  freight  carried $10.21 

Total  amount  paid  for  freight  tranapo  rial  inn $23,217,974.07 

Average  dlHtancc  freight  waa  carried,  milep 823.  !t 

Codt  per  mile  per  ton,  mills .99 

Average  cont  per  ton  for  freight  traneportatioii $0,82 

Total  number  registereci  vessels  using  canHlw 893 

Total  number  of  pasHa^ee  by  unregi8tcred  craflx  currying  freight 413 

Time  American  lock  was  operated,  days 230 

lime  Canadian  lock  was  ai)erate<l,  davs 246 

Total  valuation  placed  on  regintered  vesselH $60,  S-W,  100 

Total  number  of  passengers  tzBnsported -59, 663 

Freight  carried  by — 

B^stered  vessels,  toiw - 28, 353, 266 

Unretfistered  veeeels,  tons 49,  BOO 

Amencan  veasele,  per  cent 96 

Canadian  vessels,  percent 4 

Passengers  carried  by^ 

American  veseels,  per  cent 28 

Canadian  vessels,  percent 72 


I  freiglit 

ball  million  tons,  and  a  local  passenger  traffic  oi  several  thousand  passengers  in  the 
lower  river  below  the  canals,  as  to  which  definite  figures  have  not  yet  been  secured. 

This  service  is  provided  for  from  the  permanent-indefinite  appro- 
priation for  operatmg  and  cai-e  of  canals  and  other  works  of  navi^tion 
under  section  4  of  the  river  and  harbor  act  of  Julv  5, 1884.  The  total 
expenditure  on  this  account  from  ISSl,  when  the  Weitzel  lock  was 
first  pat  in  service,  to  June  30. 1902.  amounts  to  Jil,056,022. 71 ,  of  which 
$87,693.80  related  to  operations  during  the  past  fiscal  year.  The  growth 
of  freight  traffic  durinfj  the  same  period  is  shown  by  the  following 
tabular  statement: 

Prrighl  traffic. 
Tonn.  Tonj. 


{See  Appendix  0  0  3 


1,6^7  741 

1892 

11,214,333 

2,267    05 
2,874,557 

1894 

13,195,860 

3,2!W,e28 

1896 

16,239,061 

6,494,  (Me 

21,234,664 

7.f>16.022 
9,041,213 

1900 

1901 

25,643,073 

28,403,065 

i.  Hat^  Zake  and  NeiMtsh  channels,  St.  Mary%  River,  Mwhigan. — 
The  original  conditions  of  thiu  waterway  are  about  the  same  as  already 
explained  for  the  ship  channel  and  St.  Marys  River  at  the  falls. 

On  account  of  rapids  and  shoals  that  intervened  between  the  navi- 
gable channel  of  the  river  and  the  lake  at  its  head  and  foot,  this 
channel  was  not  navigable  for  commercial  purposes  before  improvement 
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The  ori^nnl  project  of  improvement  of  18S2  contemplated  the 
exciivation  of  channel!^  17  feet  deep  and  3iXl  feet  wide  through  all 
obstructed  portions  of  the  Hiiy  Lake  route;  but  thia  project,  m^ified 
in  18S5  to  provide  a  depth  of  20  feet  and  to  widen  at  angles  and  critical 
points,  at  a  total  eistimated  co^t  of  )i!2,659,115,  was  adopted  by  river 
and  harbor  act  of  August  S,  1S86.  The  work  of  improvement  was 
commenced  in  1883,  under  War  Department  approval  of  October  27, 
1882,  and  the  route  opened  to  commerce  June  7,  1894,  though  full 
width  and  depth  of  channel  bad  not  then  been  obtaiQed  at  all  points; 
but  since  then  several  shoals  in  the  deep-water  section  of  the  lake 
have  been  removed,  and  the  dredged  channels  have  been  widened  at 
critical  places. 

The  river  and  harbor  act  of  June  13,  lSh)2,  appropriated  lf500,000 
and  authoi-izetl  work  up  to  lt4,000,tKM)  more  for  the  completion  of  the 
Hay  Lake  and  Middle  Neebish  channel  project,  and  the  commencement 
and  prosecution  of  work  upon  a  second  channel  of  like  dimensions  from 
Hay  Lake  through  the  West  Neebish  to  Mud  Lake,  so  as  to  provide 
21  feet  minimum  low-water  depth  over  300  feet  minimum  width  of 
channel  way  from  St.  Marys  Falls  Canal  to  Lake  Huron  for  descending 
boat^,  and  an  additional  3(l0-foot  width  for  ascending  boats. 

The  amount  expended  to  June  30,  1902,  waa  |2,317,59(!.96,  and  the 
improvement  as  it  stood  at  that  date  comprised  10  miles  of  channel 
dredged  to  a  depth  of  20  or  31  feet,  in  6  miles  of  which  the  width  was 
300  feet  and  the  remaining  4  from  450  to  1,100  feet.  The  new  channel 
is  11  miles  shorter  than  the  old  one  via  Lake  George.  It  can  be 
navigated  with  reasonable  safety  at  nigbt,  which  could  not  be  done  by 
the  old  i-oute,  and  it  is  available  for  vessels  drawing  5  feet  more  water 
than  could  be  safely  carried  through  the  latter.  The  commerce  is 
now  about  33,000,000  tons  i>er  year. 

The  water  surface,  usually  changing  slowly,  may  i"ise  or  fall  2  feet 
during  a  severe  stoini,  and  the  daily  mean  may  change  as  much  as  3 
feet  in  oTie  year  or  4  feet  during  forty  years. 

More  extended  information  with  sketches  or  maps  may  be  found  in 
Annual  Reports  of  the  Chief  of  Engineers  for  18S6,  pages  1792-1808 
(special  history),  1895,  page  2860  (map),  and  1895,  pages  3052-3063 
(special  histoi-j'). 

Opei-ations  during  the  past  Kscal  year  were  applied  to  widening  the 
chaimel  at  Little  llapids  so  as  to  secure  a  full  600-foot  width  at  thia 
difficult  locality,  work  being  done  under  continuous  contracts.  Exten- 
sive aum'eys  were  made  with  reference  to  further  improvements. 

The  whole  commerce  of  the  St.  Marys  River  passes  through  Uiis 
channel,  except  small  river  steamers  engage<l  in  local  traffic  and  rafts 
of  logs,  which  continue  to  be  taken  via  the  old  channel  as  a  measure  of 
safety  to  general  commerce.  The  following  tabular  statement  indi- 
cates the  extent  antl  growth  of  this  commerce  from  the  year  in  which 
this  route  was  opened  for  titivel. 


Tmi. 

]»5,lW,flU 
21!1.-JS;>,92T 
23S,H-ia.  V3H 
3*l,;iill.7W 
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Funds  now  available  under  past  appropriations  will  be  applied 
toward  increasing  the  width  of  the  Little  Rapids  division  of  this  chan- 
nel from  its  present  minimum  of  800  feet  up  to  a  uniform  width  of  000 
feet,  and  the  work  will  be  done  under  contmuing  contmcts  as  author- 
ized bv  the  river  and  harbor  act  of  March  3,  1899,  all  the  funds 
($194,110)  having  now  actuallv  been  appropriated.  These  contracts 
are  already  in  progress  and  will  be  completed  at  an  early  date.  Under 
the  funds  and  authority  of  the  June  13,  1902,  appropriation  new  con- 
tracts will  l>e  entered  into  upon  the  new  completion  of  the  old  channel  via 
the  Middle  Neebish  and  commencement  of  the  new  channel  via  the 
West  Neebish,  and  ^800,000  will  be  needed  under  sundry'  civil  act  in 
1903  for  the  next  vear's  work. 

July  1,  1901,  balance  unexpended ^03,094.22 

Amount  appmpriated  by  nver  and  harln^r  act  apprr)ve<l  Juno  13,  19<)2.      r)00,  CKX).  00 
Amount  appropriateil  by  sundry  civil  act  approved  June  28,  1^)02 144, 115.00 

947.  209.  22 
Jane  IW,  1902,  amount  exiH?n«kHl  during  fiscal  year 105, 548.  71 

July  1,  1902,  Imlance  nncxt)ended 841 ,  fiOO.  51 

July  1,  1902,  outHtandin}^  liabilities 48, 730.  76 

July  1.  1902,  iMilance  available 792,929.75 


July  1,  1902,  amount  c<n'enHl  by  uncomplete*!  contract** 264,  79(5. 41 


Amount  (entimateil )  required  for  completion  of  existinj?  project 4, 000, 000. 00 

Amount  that  can  Ije  i>rofitablv  expended  in  fiscal  year  ending  June 

30, 1904,  in  addition  to  the  balance  unexj^nded  July  1 ,  liK)2 800, 000. 00 

Submitted  in  compliance  with  reciuirementi*  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  O  ()  4.) 

5.  St.  Clair  Flat H  Catud,,  Michigan. — Before  the  Government  com- 
menced work,  in  1855,  at  this  lot^ality,  boats  were  obliged  to  follow  the 
natural  delta  outlet  channels  of  the  St.  Clair  River  where  the  draft  was 
less  than  11  feet  in  order  to  get  from  the  river  into  the  St.  Clair  Lake. 

Between  1855  and  1865  the  Government  spent  $45,(X)0  in  gaining  1 
or  2  feet  depth  temponirily  through  these  deltii  channels. 

The  present  improvement  dates  from  1800,  and  proposed  a  straight 
di-edged  cut  across  a  flat  where  the  depth  was  only  about  G  feet,  the 
object  being  to  secure  13  feet  depth  over  300  feet  width  of  channel, 
modified  in  1872  to  give  16  feet  and  in  1886  to  ^rive  18  and  20  feet,  all 
at  a  total  cost  of  J^l,326,06(),  as  adopted  b}-  the  river  and  harbor  acts  of 
June  23,  1866,  and  September  li»,  18J)0,  and  approved  by  the  War 
Department  under  various  dates  from  18()6  up  to  October  !♦,  1890. 
This  work  was  practicallv  completed  to  18  feet  d(»pth  by  181)2,  after 
which  it  w^as  incoiporatecl  into  the  20-21  foot  ship  t*hannel. 

The  dredged  material  was  deposited  so  as  to  form  dikes  on  each  side 
of  the  cut,  the  channel  faces  of  which  are  sustained  by  substantial 
sheet-pile  revetments.  In  its  present  condition  the  width  of  waterway 
between  revetments  is  292  feet,  depth  of  water  20  feet  at  mean  stage 
in  channel  260  feet  wide,  and  lengtn  of  each  lateml  dike  7,221  feet. 

The  water  surface,  usually  changing  slowly,  may  rise  or  fall  2  feet 
during  a  severe  storm,  and  the  daily  mean  may  change  as  much  as  2 
feet  in  one  year  or  4  feet  during  forty  years. 

The  river  and  har])or  act  of  flune  13,  1902,  appropriated  |330,rKX) 
and  authorized  the  diversion  from  the  St.  Maiys  Falls  appropriation 
of  as  much  more  as  might  }>e  needed  (probably  ^O^OWS^  \jo  ^y3vsxmfc\JkRfe 
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and  complete  a  second  channel  of  20  feet  depth  over  300  feet  width 
alongside  the  existing  channel,  so  as  to  provide  two  separate  channels, 
one  for  ascending  and  one  for  descending  boats. 

The  total  amount  appropriated  for  this  improvement  from  its  begin- 
ning, in  1866,  is  $1,094,810,  and  the  total  expenditure  to  June  30, 1902, 
1762,650.61. 

The  present  commerce  is  greater  than  that  of  the  St.  Marys  Falls 
Canal  and  less  than  that  of  Detroit  River,  being  between  the  two,  and 
is  roughly  estimated  at  about  44,000,000  tons  per  year,  being  mostly 
through  freights  from  Lake  Erie  to  either  Lake  Superior  or  Lake 
Michigan. 

More  extended  information  may  be  found  in  Annual  Reports  of  the 
Chief  of  Engineers  for  1896,  pages  2881-2889  (special  history),  and 
1896,  page  2758  (map). 

No  special  operations  were  in  progress  or  expenditure  made  during 
the  past  fiscal  year. 

The  old  unexpended  balance  of  $3,059.39  will  probably  be  applied 
during  the  ensumg  fiscal  year  to  repairing  and  extending  the  protect- 
ing pile  work  at  the  head  and  foot  of  the  canal  dikes.  The  new  appro- 
priation will  commence  the  widening. 

July  1,  1901,  balance  unexpended $3, 059. 39 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902. . .  330, 000. 00 

333, 059. 39 
June  30,  1902,  amount  expended  during  ti«al  year 900. 00 

July  1,  1902,  balance  unexpended 332,159.39 

(See  Appendix  0  0  5.) 

6.  Operating  and  care  of  St.  Clair  Flats  Canal ^  Michigan. — ^This 
service  is  provided  for  by  the  permanent-indefinite  appropriation  for 
opei'ating  and  care  of  canals  and  other  works  of  navigation,  under  the 
provisions  of  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

Operations  during  the  past  fiscal  year  were  of  the  same  routine 
character  as  have  been  carried  on  since  the  canal  was  opened  to  traffic 
in  1871,  viz,  a  custodian  was  present  during  the  season  of  navigation 
to  watch  the  passage  of  vessels,  enforce  regulations  respecting  traffic 
through  the  canal,  and  supervise  all  work  required  for  the  care  and 
repair  of  the  canal  dikes.  The  expenditure  on  this  account  during  the 
year  up  to  June  30,  1902,  was  $87,093.56,  of  which  $2,121.97  was  for 
the  service  of  the  preceding  fiscal  year. 

(See  Appendix  0  0  6.) 

7.  Detroit  River .^  Michigan. — Before  improvement  the  shoalestpart 
of  the  channel  through  Detroit  River  was  at  the  Limekiln  Crossme, 
where  the  normal  depth  was  12^  to  15  feet  over  a  bottom  of  solid  rocS. 

The  first  projects  of  1874  provided  for  a  winding  channel  of  at  least 
20  feet  deptn  over  300  feet  width,  modified  in  1883  so  as  to  somewhat 
straighten  such  channel,  in  1886  to  give  400  feet  width,  in  1888  to  give 
440  feet  width.  The  general  depth  above  and  below  the  Limekiln  was 
20  feet  or  more,  but  the  bed  of  tne  river  was  studded  with  large  bowl- 
ders and  rocky  shoals,  which  limited  the  safe  navigable  depth  to  scant 
15  feet  through  a  distance  of  about  12  miles. 

A  new  general  project  of  improvement  was  thereupon  adopted  in 
1892  for  the  removal  of  all  obstructive  shoals  between  ibhe  city  of 
Detroit  and  Lake  Erie,  with  a  view  to  obtaining  a  through  channel 
with  a  hast  width  of  600  feet  and  navigable  depth  of  20  feet,  at  a  total 
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estimated  cost  of  $1,554,500,  as  adopted  by  river  and  harbor  acts  of 
July  13, 1892,  and  March  3, 1899,  and  as  approved  by  the  War  Depai-t- 
ment  at  various  dates  from  1892  up  to  July  3,  1899,  and  all  of  this 
amount  having  now  (since  the  enactment  of  the  sundry  civil  act  of 
June  28,  1902)  >>een  actually  appropriated. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  #500,000 
and  authorized  work  up  to  $1,250,0(M»  more  for  the  conmicncement  and 

{)ro8ecution  of  the  new  1900  project  so  as  to  provide  21  feet  niininuim 
ow-water  depth  over  600  feet  minimum  width  of  channel  from  Lake 
St.  Clair  through  Detroit  River  to  Lake  Erie. 

The  total  expenditure  on  the  improvement  up  to  Juno  30, 1902,  was 
$1,266,125.76.  As  a  result  of  the  work  done  to  that  date,  ii  channel 
ranging  from  300  to  600  feet  in  width  was  obtain(^d,  in  which  the  least 
depth  at  mean  stage  of  water  was  19  feet,  and  from  19  to  21  feet 
through  most  of  the  distance. 

The  commerce  is  now  roughly  estimated  at  48,000,000  tons  per  year, 
.being^  mainly  through  f reignt  f rouj  Lake  Erie  to  lakes  Superior  and 
Michigan,  or  from  those  places  to  Detroit,  being  more  tnan  twice 
that  of  1892. 

For  the  head  of  the  river  at  Grossepoint  a  preliminary  examina- 
tion was  favorably  reported  Decem])er  26,  1888,  followed  bv  survey 
reports  of  February  8,  1890  (printed  together  as  House  Ex.  l)oc.  No. 
200,  Fifty-first  Congress,  first  session;  also  Annual  Report  of  the  Chief 
of  Engineers  for  1890,  pp.  2749-2752),  with  estimates  of  $553,300  for 
19.5  feet  depth  over  8(X)  feet  width,  and  $690,800  for  20  feet  depth. 

More  extended  information  mav  be  found  as  follows:  Annual 
Reports  of  the  Chief  of  Engineers  for  1891,  pages  279^1^2801  (special 
history),  and  1896,  page  2758  (map). 

Operations  were  m  progress  during  the  past  fiscal  year  under  three 
continuing  contracts,  and  work  by  hired  labor  with  Government  plant, 
the  result  of  which  was  to  increase  the  minimum  depth  of  the  improved 
channel  to  21  feet  below  present  mean  low  water  wherever  work  is 
being  done.  Extensive  surveys  relating  to  work  in  progress  and  proj- 
ects tor  more  extensive  improvements  were  also  made. 

The  contracts  already  in  progress  under  old  appropriations  will 
probably  be  completed  in  1903.  The  new  work  under  the  authority 
and  funds  of  the  June  13,  1902,  act  will  be  started  either  this  fall  or 
early  in  1903  under  new  contracts,  and  S>450,000  will  be  needed  under 
sundry  civil  act  in  1903  for  the  next  year's  work. 

July  1,  1901,  balance  unexpended $490,102.16 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.  500, 000. 00 
Amount  appropriated  by  sundry  civil  at-t  approved  June  2S,  1902 136, 500. 00 

1,126,602.16 
June  30,  1902,  amount  expended  durin>r  liwcal  year 338, 117. 51 

July  1,  1902,  balance  unexpended 788, 484. 65 

July  1,  1902,  outstanding  liabilities 84,662.41 

July  1,  1902,  balance  available 703, 822.  24 

July  1,  1902,  amount  covered  by  uncompleted  contracts 176, 654. 93 

Amount  (e8timate<l)  re<iuire<l  for  completion  of  existing  project 1, 250, 000. 00 

Amount  that  can  be  profitably  expended  in  fisc^al  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 450, 000. 00 

Submitted  in  compliance  with  requirements  of  sundrv  cinl  act  of 

June  4,  1897. 

(See  Appendix  O  O  7.) 
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8,  Reinovimj  sunke7i  veaaels  or  craft  ohstnictlng  or  endangerinff  navi- 
gati&n. — One  wreck  was  removed  from  St.  Marys  River,  and  the 
removal  of  another  in  the  St.  Clair  River  was  almost  completed. 

An  allotment  was  made  for  removing  a  wreck  in  the  Straits  of 
Mackinac. 

(See  Appendix  O  O  8.) 

SURVEYS  REQUIRED  BY  THE  RIVER  AND  HARBOR  ACT  OF  MARCH  3,  1899. 

The  local  officer  was  also  charged  with  the  duty  of  making  sui'veys 
of  Detroit  River  from  Detrtfit  to  Lake  Erie^  ancf  of  waters  connecting 
lakes  Superurr  and  Huron  ^  including  Hay  Lake  Channel^  St.  Ma/rys 
liiver^  Michigan,  Preliminary  reports  have  been  transmitted  to  Con- 
gress and  printed  in  Annual  Report  of  the  Chief  of  Engineers  for 
1900,  page  4015,  and  for  1901,  page  3200,  respectively.  It  is  expected 
that  final  reports  will  be  submitted  in  time  for  transmission  to  Con- 
gress at  the  opening  session  of  the  Fifty-eighth  Congress. 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  ON  LAKE  ERIE 

WEST  OF  ERIE,  PA. 

This  district  w^as  in  the  charge  of  Maj.  Dan  C.  Kingman,  Corps  of 
pjngineers.  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers, to  July  24,  1901,  and  Lieut.  Col.  O.  H.  Ernst,  Corps  of 
Engineers,  since  that  date. 

1.  ToUdo  Harbor^  Ohio. — The  harbor  of  Toledo  is  in  the  Maumee 
River.  The  wharf  frontage  on  the  river  extends  over  a  distance  of 
about  3  miles,  the  lower  end  of  which  is  about  -1  miles  above  the  mouth 
of  the  river,  at  the  head  of  Maumee  Ray. 

Originally  the  channels  in  the  river  were  much  better  than  in 
the  ba}',  having  minimum  depths  of  14  to  IG  feet,  while  in  the  bay 
the  least  depths  were  8.5  feet  and  the  maximum  depth  for  most 
of  the  distance  was  but  12  feet. 

In  1866  a  project  was  adopted  to  dredge  the  (»hannels  of  deepest 
water  in  the  bay  to  a  depth  of  12  feet.  The  project  was  amende 
from  time  to  time  until  1887,  when  the  old  indirect  channel  had  a 
minimum  depth  of  15  feet. 

In  1887  a  project  was  adopted  for  a  straight  channel  through 
Maumee  Bay,  with  a  depth  of  17  feet  and  a  bottom  width  of  2(X)  feet 
The  estimate  of  cost,  including  dikes  or  other  channel  protections,  was 
11,875,000. 

The  project  for  straight  channel  was  amended  in  1893  by  increasing 
the  wiath  of  outer  section  about  3  miles  long  to  300  feet.  Sinc«  1892 
the  improvement  has  been  extended  to  incluae  the  Maumee  River. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  Jl  50,000  for — 

Improving  harbor  at  Toledo,  Ohio,  by  providing  a  straight  channel  throuf^h 
Maumee  River  and  Bay  four  hundred  feet  in  width  and  twenty-one  feet  deep,  in 
accordance  with  the  project  dated  December  sixteenth,  eighteen  hundred  and  ninety- 
eeven,  *  *  *  Provided.,  That  a  contract  or  contracts  may  be  entered  into  by  the 
Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to  complete  the 
said  project,  to  ]>e  paid  for  as  appropriations  may  from  time  to  time  ho  made  by  law. 
not  to  exceeii  eignt  hundred  thousand  dollars,  exclusive  of  the  amount  herein  and 
heretofore  appropriate*!. 

This  then  is  the  present  project  for  improving  the  harbor  at  Toledo, 
Ohio. 

Of  the  amount  appropriated  in  the  river  and  harbor  act  of  March  3, 
18^\)y  the  sum  of  $100,000  was  allotted  for  operating  and  maintaining 
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the  United  States  dredge  plant  to  dredffe  the  channels  .south  of  tne 
Wheeling  and  Lake  Erie  Railroad  bridge.  A  continuous  c()ntra(»t 
authorized  bv  law  was  entered  into  with  the  Lydon  &  Drews  Company, 
of  Chicago,  111.,  and  was  approved  September  23,  181)9. 

The  total  expenditure  for  improving  and  maintaining  channels  in 
Maumee  River  and  Bay  to  June  30,  1902,  was  $1,906,97(^.96. 

As  all  of  this  money  was  expended  for  the  purpose  of  securing  arti- 
ficially deepened  channels,  much  of  the  work  was  temporary  in  char- 
acter and  amounted  simply  to  maintenance.  The  net  result  on  June 
30,  1901,  was  a  channel  not  less  than  200  feet  wide  from  the  Cherry 
Street  Bridge  outward  through  the  river  and  bay  for  a  distance  of  13 
miles,  and  the  depth  in  this  channel  was  nowhere  less  than  17  feet. 
Much  of  it  had  been  deepened  to  21  feet,  and  work  was  in  progress  to 
give  it  this  depth  throughout.' 

During  the  past  year  the  contractor  removed  1,151,300  cubic  yards 
of  material^  and  the  total  amount  excavated  to  date,  including  that  done 
bv  the  United  States  dredge,  is  2,789,337  cubic  vards.  Before  the 
close  of  the  season  of  navigation  of  1901  the  full  depth  of  21  feet  for 
a  width  of  200  feet  had  been  secured  from  CheriT  Street  Bridge  to  the 
lake. 

A  recent  examination  shows  a  decided  tendency  to  till  in  the  dredged 
channel.  Over  the  middle  section  of  the  channel  the  fill  was  at  the 
rate  of  H  feet  in  depth  per  annum,  but  in  other  portions  of  the  channel 
which  have  been  excavated  for  a  longer  time  the  rate  of  fill  was  very 
much  less.  The  result,  however,  is  such  as  to  demonstnite  the  neces- 
sity for  an  adequate  h\'draulic  dredge  in  order  to  maintain  this  artificial 
channel  after  it  has  once  been  secured.  The  river  and  harl>or  act  of 
June  13,  1902,  authorizes  the  purchase  of  such  a  dredge  and  the  pay- 
ment of  the  sum  of  $4<>,000  toward  it,  to  be  tak(Mi  from  the  money 
appropriated  for  the  harbor  of  Toledo,  Ohio,  imder  the  river  and  har- 
bor act  of  March  3,  1899. 

The  commerce  of  Toledo  for  the  calendar  year  1901  was  3,086,364 
tons,  an  increase  of  about  88,000  tons  over  that  of  the  previous  year. 
The  deep  channel  was  not  available  until  about  the  c^lose  of  the  season 
of  navigation  of  1901,  and  could  not,  therefore,  be  taken  advantage  of. 
A  marked  incre^ise  in  the  c^onunerce  of  this  i>ort  is  looked  for  in  the 
next  year. 

July  1,  1901,  balance  unexjiended $?U,S,  411. 51 

Amount  appropriated  by  nvor  and  harbor  act  approve<l  June  13,  1002  . .  15,  (KK).  00 
Amoui)t  appropriated  by  Hundry  civil  act  approved  June  28,  1902 22:i,  000.  (X) 

:{Sl,4n.51 
June  30,  1902,  amount  exi>en<lc<l  <luring  GhchI  year 137,  <>87. 55 

July  1,  1902,  Imlance  unexm^idcMl 248,  723.  m 

July  1,  1902,  outBtandinj,'  liabilities 12,  824.  76 

July  1,  1902,  l)alance  available 230,  S\*9. 20 


July  1,  1902,  amount  c<)Vere<l  by  uncomplet*^*!  contracts 6(>8, 68().  10 


Amount  (estimate^l)  required  for  completion  of  existing  j)roject 4:^,  500. 00 

Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 

4,  1897. 

(Sec  Api)endix  P  P  2.) 
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£.  Port  Clinton  IfarJx/r,  Ohio, — ^The  harbor  of  Port  Clinton  is 
within  the  mouth  of  the  Portage  River.  This  river  flows  into  Lake 
Erie  at  a  point  about  13  miles  })y  land  and  22  miles  by  lake  west  of 
the  city  of  Sandusky.  In  its  natural  condition  the  depth  of  water  on 
the  bar  at  the  mouth  of  the  river  rarely  exceeded  5  feet. 

The  project  for  its  improvement  was  adopted  in  1871  and  slightly 
modified  in  1872  and  1873.     It  provided  for  the  construction  of  two 

Sarallol  jetties  extending  outward  from  the  mouth  of  the  river  to  a 
epth  of  10  feet  of  water  in  the  lake. 

The  work  done  consisted  mainl}-  of  sheet  piling  of  oak  plank,  secured 
and  reenforced  hj  oak  piles,  with  heavy  oak  waling  pieces.  The  pier- 
head of  the  east  jetty  was  a  solid  construction  of  piles  and  stone,  and 
720  linear  f^t  of  west  jetty  consisted  of  a  substructure  of  piles  with 
superstructure  of  timber  crib  work,  both  filled  with  stone. 

The  jetties  were  extended  to  a  depth  of  10  feet  in  the  lake  in  1883. 
Since  then  no  further  extension  has  been  made.  The  channel  was 
dredged  to  a  depth  of  10  feet  and  a  width  of  100  feet  between  the 
jetties  and  a  width  of  200  feet  inside  the  shore  line  in  1893  and  1894. 
The  current  in  the  river  has  been  sufficient  to  maintain  fairly  well  the 
depth  thus  artificially  secured.  The  jetties,  having  become  very  much 
decayed,  have  been  partially  protected  by  stone  piled  against  them  on 
both  sides,  giving  a  slope  of  about  one  on  one.     This  stone  is  in  turn 

{)rotected  by  a  covering  of  large  stone  which  above  water  is  roughly 
aid  as  a  pavement. 

The  present  project  merely  provides  for  completely  protecting  the 
old  wooden  jetties  in  this  manner. 

The  total  amount  exi)ended  to  June  30,  1902,  was  $93,346.47. 

At  the  beginning  of  the  past  fiscal  year  a  contract  was  in  force  for 
continuing  tne  work  of  protecting  the  old  jetties.  The  contract  was 
completed  and  closed  on  August  24,  1901,  3,249^  tons  of  stone  having 
been  placed  in  the  revetment.  This  makes  a  total  of  13,269  tons  oi 
stone  thus  used,  and  while  it  does  not  complete  the  proposed  work  it 
leaves  the  jetties  in  a  fairly  good  condition.  The  natural  depth  in 
the  lake  beyond  the  end  of  the  letties  is  less  than  that  in  the  dredged 
channel  between  them,  so  that  the  full  advantage  of  the  improvement 
is  not  attained. 

The  river  and  harbor  act  of  June  13,  1902,  appropriates  $5,000  for 
continuing  the  improvement.  The  greater  portion  of  this  will  be 
applied  to  deepening  the  channel  in  the  lake  by  dredging. 

The  commerce  oi  Port  Clinton  is  not  large.  The  tofiil  amount  re- 
ported for  the  calendar  year  1901  was  9,629  tons. 

July  1,  1901,  balance  unexpended $5,S81.62 

Amount  appropriated  by  nver  and  harlK)r  a<'t  approvtHl  June  13,  1902  ..      5,000.00 

10,8Sl.d2 
June  ;^0,  1902,  ann mnt  exjxinded  durinj^  fiscal  year 6, 22S.  09 

July  1,  1^)02,  balance  unexi>ended 6, 653. 53 

(See  Appendix  P  P  3.) 

S.  Snndml'y  Ifarhot\  Ohio. — ^The  har]x)r  of  Sandusky  is  in  the  lower 
part  of  Sandusky  Bay,  along  the  city  front,  the  part  nearest  to  the  lake 
being  about  2  miles  from  the  bar  which  divides  the  waters  of  tibe  bay 
from  those  of  the  lake.  In  it«  natural  condition  the  depth  was  only 
such  as  the  bay  afforded,  which  was  about  10  feet  along  tne  city  front 
and  from  9  to  12  feet  thence  to  the  lake. 
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A  long,  flat  sand  bar  divided  the  bay  from  the  lake,  this  bar  being 
cut  through  by  a  channel,  from  1,000  "to  2,000  feet  in  width,  near  its 
central  portion.  The  southern  part  of  the  bar  is  called  ''Cedar  Point" 
and  the  northern  '*8and  Point.  '  Between  the^se  two  iK>ints  the  cur- 
rents between  the  bay  and  the  lake,  resulting  from  the  action  of  the 
wind  and  from  varying  Imrometric  pressures,  had  scoured  out  the  chan- 
nel to  a  depth  of  not  less  than  18  feet  for  a  distance  of  a  mile  or  more, 
the  maximum  depth  being  as  great  as  40  feet.  This  place  has  always 
been  known  as  the  ''Deep  Hole." 

The  first  appropriation  was  made  for  a  suivoy  in  182(5,  and  the  tirst 
improvement  was  made  in  1844,  consisting  in  the  construction  of  a  dam 
to  close  a  breach  across  Sand  Point.  With  this  exception  all  the 
improvements  made  previous  to  1896  consisted  in  deepening  natural 
channels  and  in  making  a  new  straight  channel  from  the  city  front  to 
Cedar  Point  and  in  removing  sand  and  bowldei*s  from  the  dock  chan- 
nel along  the  citj^  front.  Natural  causes  have  washed  away  a  greater 
part  of  Sand  Pomt  since  1826,  and  there  is  now  a  space  of  about  7,000 
feet  between  the  edge  of  the  Deep  Hole  and  Sand  Point  in  which  the 
water  has  a  depth  of  from  2  to  6  feet. 

In  1896  and  subsequently  the  project  has  been  added  to  so  as  to 
pi'ovido  for  the  construction  of  a  stone  jetty  upon  a  mattress  founda- 
tion extending  from  C/cdar  Point  outward,  with  a  view  to  confining 
and  directing  the  flow  of  water  to  and  from  the  bay.  Additional  pro- 
vision was  also  made  for  a  spur  ujx)n  the  other  side  of  the  I)eep 
Hole  and  a  short  piece  of  jetty,  and  for  the  protection  by  a  mattress 
covering  of  a  portion  of  the  bank  of  the  channel  and  the  point  of  the 
bar  near  the  light-house. 

The  total  expenditure  for  improving  Sanduskv  Harbor  from  1844 
to  June  30, 1902,  was  $566,427.42. 

This  expenditure  resulted  in  the  dredging  as  above  described,  and 
in  the  construction  of  a  portion  of  the  sill,  jetties,  dikes,  and  mattress 
which  the  plan  provided  for.  In  all,  about  12i  per  cent  of  the  latter 
class  of  work  has  been  accomplished. 

In  compliance  with  the  emergency  river  and  harbor  act  of  June  6, 
1900,  a  new  project  was  prepared  with  a  view  to  obtaining  and  main- 
taining a  channel  21  feet  deep  at  mean  lake  level,  with  a  width  of  400 
feet  in  the  approaches  to  the  narbor  front  and  300  feet  in  the  harbor 
channels.  This  project  was  adopted  by  the  river  and  harbor  act  of 
June  13,  1902.  It  is  published  on  page  3275,  Annual  Report  of  the 
Chief  of  Engineers  for  1901,  and  is,  in  effect,  an  enlargement  of  the 

Sroject  of  1896,  and  differs  from  it  only  in  providing  for  wider  and 
eeper  channels.  The  present  project,  therefore,  calls  for  the  con- 
struction of  certain  dike,  sill,  and  jetty  work,  for  channel  protection 
and  regulation,  and  for  dredging  and  removal  of  rock. 

The  balance  of  funds  availaole  at  the  beginning  of  the  past  fiscal  year 
was  only  $788.06.  No  operations  were  possible  until  the  end  of  the 
year,  when  a  small  amount  of  dredging  was  done  by  the  United  States 
dredge  in  order  to  remove  certain  lumps  and  ridges  which  seriouslv 
obstructed  navigation  upon  the  outer  bar.  About  6,000  cubic  yards 
of  material  was  thus  removed,  giving  a  depth  along  the  axis  of  the 
channel  suflScient  to  accommodate  the  largest  vessels  which  could  use 
the  harbor. 
The  commercial  statistics  for  this  harbor  collected  for  the  calendar 

J  ear  1901  show  that  ttie  total  amount  of  freight  received  and  shipped 
uring  that  period  amounted  to  1,188,885  tons. 
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July  1,  1901,  balance  unexpended $961. 06 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  ..  125, 000. 00 

125, 961. 06 
June  30,  1902,  amount  expende<l  during  fiscal  year 596. 48 

July  1,  1902,  balance  unexpended 125,364.58 

July  1,  1902,  outstanding  liabilities 401. 38 

July  1,  1902,  balancHj  available 124, 963. 20 

(See  Appendix  P  P  4.) 

^.  Huron  I£(irlot\  Ohio, — This  harbor  is  situated  within  the  mouth 
of  the  Huron  River.  In  its  natural  condition  the  mouth  was  practically 
closed  by  a  sand  bar. 

The  tii*st  project  for  its  improvement  was  adopted  in  1826,  and 
provided  for  the  construction  of  two  parallel  jetties  140  feet  apart, 
extending  outward  from  the  river  banks.  The  letties  were  extended 
from  time  to  time  and  repaired  as  required,  and  the  channel  was  finally 
deepened  by  dredging. 

In  1890  the  project  was  modified  to  provide  for  the  extension  of  the 
jetties  out  to  a  depth  of  10  feet  of  water  in  the  lake;  and  to  obtain  a 
similar  depth  between  the  piers  by  dredging. 

The  total  amount  expended  under  all  projects  for  all  puiposes  of 
construction  and  maintenance  to  June  30,  1902,  was  $193,993.90.  It 
was  then  estimated  that  $117,500  would  be  required  to  complete  the 
improvement  proposed. 

In  addition  to  tne  work  done  by  the  United  States  the  Wheeling  and 
Lake  Erie  Kailroad  Company,  under  authority  granted  by  the  l^cre- 
tary  of  War,  has  excavated  and  maintained  a  channel  of  20  feet  depth 
between  the  jetties  and  outward  to  a  corresponding  depth  in  the  lalke. 

The  present  proiect  for  the  improvement  of  this  harbor  is  far  from 
satisfactory,  but  the  river  and  harbor  act  of  June  13.  1902,  provides 
for  a  survey  with  a  view  to  securing  a  channel  with  a  aepth  or  20  feet. 
There  is  no  doubt  that  the  harbor  is  worthy  of  such  improvement,  and 
the  resulting  survey  will  furnish  a  project  with  estimates  of  the  cost 
of  the  work  necessary  to  attain  it. 

The  commercial  statistics  which  have  })een  collected  for  this  harbor 
show  that  the  receipts  and  shipments  for  the  calendar  year  1901 
amounted  to  67-1,492  tons. 

At  the  beginning  of  the  past  fiscal  year  preparations  were  being  made 
for  the  complete  renewal  of  240  linear  feet  of  the  west  jetty.  The 
work  was  done  during  the  year  by  hired  labor.  The  old  superstruc- 
ture was  completely  removed  for  the  required  length  and  a  trench 
dredged  to  receive  the  new  cribs.  Two  cribs,  each  120  feet  long,  were 
sunk  in  place  and  the  superstructure  was  in  the  course  of  construc- 
tion and  was  nearly  finished  at  the  close  of  the  fiscal  year. 

The  Wheeling  and  Lake  Erie  Kailroad  Company  during  the  spring 
of  1902  has  greatly  increased  its  dock  facilities  and  has  maintained 
a  depth  of  20  feet  m  the  channel. 

July  1,  1901,  balance  unexpended $24, 759. 31 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902 . .    40, 000. 00 

64, 759. 31 
June  30,  1902,  amount  expended  during  fiscal  year 21, 479. 50 

Jul  V  1 ,  1902,  balance  unexpended 43, 279. 81 

July  1,  1902,  outstanding  liabilities 3,762.89 

July  1,  1902,  balance  available 39,516.92 

(See  Appendix  P  P  6.) 
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6.  Vermili/m  Harbor^  Ohio. — ^The  last  appropriation  for  this  harbor 
was  made  June  3, 1896,  and  the  only  money  available  at  the  beginning 
of  the  past  fiscal  3^ear  was  $1,823.78,  which  was  the  ])alance  of  an  allot- 
ment of  $1,500  made  by  the  Secretary  of  War  from  the  appropriation 
foi  *' Emergencies  in  ftiyer  and  Harbor  Works,''  act  of  June  6,  1900, 
for  repairing  the  damage  done  at  the  shore  end  of  the  east  jetty  ])y  a 
storm.  The  break  was  repaired  in  the  prcyious  year,  and  the  balance 
was  held  until  April  19, 1902,  when  it  was  redeposited  to  the  credit  of 
the  appropriation.  It  is  reported  that  the  storm  of  June  29,  1902, 
reopened  the  break. 

The  river  and  harbor  act  of  June  13,  1902,  requires  an  examination 
or  survey  of  this  harbor  to  be  made. 

(See  Appendix  P  P  6.) 

6.  Black  River  {Lorain)  Jfarhoi'^  OKii), — This  harbor  is  within  the 
mouth  of  Black  River  where  it  enters  itito  T^ake  Erie  26  miles  west  of 
Cleveland.  In  its  natural  condition  the  depth  of  water  at  the  mouth 
of  this  river  did  not  exceed  8  feet,  but  the  river  itself  was  navigable 
for  a  distance  of  4  miles  from  its  mouth  for  all  vessels  then  in  use 
upon  the  lake. 

The  first  project  provided  for  the  construction  of  parallel  jetties. 
These  jetties  have  had  to  be  rebuilt  and  extended  from  time  to  time 
so  as  to  keep  pace  with  increasing  requirements,  and  dredging  has 
been  resorted  to  to  secure  a  greater  depth  than  the  natural  currents 
would  afford. 

In  compliance  with  the  reauirements  of  the  river  and  harbor  act  of 
June  3,  1896,  a  survey  of  tnis  harbor  was  made  and  a  new  project 
prepared  for  its  improvement.  This  project  provided  for  the  con- 
struction of  two  breakwaters  converging  toward  the  lake,  having  an 
opening  between  them  600  feet  in  width,  in  prolongation  of  the  axial 
line  in  the  jettied  channel.  It  also  provided  for  rebuilding  the  jetties 
and  for  dredging  the  protected  areas  to  a  depth  of  20  feet. 

The  new  project  was  formally  adopted  by  the  river  and  harbor  act 
of  March  3,  1899,  and  provision  was  made  for  its  execution  by  a  con- 
tinuous contract.  The  total  amount  expended  prior  t^>  the  adoption 
of  the  present  project  was  $292,204.77,  and  the  amount  expended 
upon  the  new  project  from  the  time  of  its  adoption  to  June  30,  1902, 
was  $74,167.26. 

For  the  execution  of  the  new  project  proposals  were  invited  sepa- 
rately for  the  dredging  and  for  the  construction  and  repair  work. 
The  contract  for  the  oredging  was  awarded  and  was  duly  executed. 
The  lowest  bids  obtained  tor  the  construction  and  repair  work  were 
such  as  to  render  it  impossible  to  complete  the  work  within  the  limit 
fixed  by  law. 

The  act  of  June  6,  1900,  authorized  contracts  to  be  entered  into  for 
such  a  portion  of  the  work  as  the  funds  available  would  allow,  at  a 
cost  not  to  exceed  a  10  per  cent  increase  over  the  original  estimates. 
Under  this  authority  a  contract  was  made  for  the  construction  of  all 
of  the  proposed  works  except  the  east  breakwater.  This  contract  was 
in  force  at  the  beginning  of  the  fiscal  year. 

In  the  original  plan,  in  order  to  make  use  of  about  140  linear  feet 
of  the  existing  east  jetty,  which  was  then  in  a  comparatively  good  state 
of  preservation,  it  was  proposed  to  leave  the  channel  at  its  original 
wioth  of  200  feet.  As  the  cnannel  was  not  straight,  this  would  render 
it  inconvenient  and  perhaps  inadequate;  at  least  such  was  tlvo.  o^\\v\»vi 


500         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U,  8.   ARMY. 

of  the  vessel  interests  and  of  the  citizens  of  Lorain.  Accordingly,  the 
plan  was  changed  so  as  to  mov^e  the  east  jetty  100  feet  eastwara  and 
increase  the  width  of  the  channel  from  200  to  300  feet.  A  supple- 
mentar}''  contmct  was  entered  into  with  the  contractor  on  August  8, 
1901,  and  was  approved  by  the  Secretary  of  War,  the  funds  being 
sufficient  to  permit  of  this  alteration  of  the  plan. 

At  the  end  of  the  fiscal  year  five  cribs  of  an  aggregate  length  of  992 
feet  had  been  built  and  sunk,  forming  this  mucii  of  the  substructure 
of  the  new  east  jetty.  Work  was  in  progress  upon  four  more  cribs, 
sufficient  to  complete  the  remaining  768  feet  of  this  jetty.  Thirty -six 
concrete  blocks  had  Ijeen  molded  for  the  superstioicture  and  some 
development  work  had  been  done  by  the  contractor  at  his  quarry. 

In  order  to  complete  the  east  breakwater,  an  expenditure  of  about 
$190,000  in  excess  of  that  now  provided  by  law  will  be  necessary. 

The  conmiercial  statistics  for  this  harbor  collected  for  the  calendar 
year  1901  show  that  the  total  amount  of  freight  received  and  shipped 
during  that  period  amounted  to  1,101,581  tons.  Eight  vessels  were 
built  m  this  harbor  during  the  year,  with  an  aggregate  tonnage  of 
26,575  tons. 

July  1 ,  1901 ,  balance  unexpended $156, 461. 93 

Amount  appropriate  by  ri  wr  and  harbor  act  approved  June  13,  1902  . .  6, 000. 00 
Amount  api)ropriated  by  sundry  civil  act  approved  June  28, 1902 300, 000. 00 

462, 461. 93 
June  30, 1902,  amount  exiK»nded  during  fiscal  year 55, 629. 19 

July  1,  1902,  balance  unexpended 406,832.74 

July  1,  1902,  outstanding  liabilitiofl 3,007.32 

July  1,  1902.  balance  available 403,825.42 

July  1, 1902,  amount  covered  by  uncompleted  contracts 384, 679. 32 

I  Amount  (estimated)  irequired  for  completion  of  existing  project 230, 000. 00 
Amount  that  can  be  profitably  expencied  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 175, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897. 

(See  Appendix  PPT.) 

7.  Ol€vel<ind  Uarhor^  Ohio, — The  harbor  of  Cleveland,  Ohio,  con- 
sists of  two  distinct  parts.  The  main  portion,  which  is  used  for  busi- 
ness purposes,  is  in  the  naviffable  portion  of  the  Cuyaho^  River,  and 
a  branch  known  as  the  *'  Old  River  Bed,"  all  inside  of  the  present 
shore  line.  All  of  the  channel  above  the  bridge  of  the  Lake  Shore 
and  Michigan  Southern  Railway,  which  oc<?upies  a  position  practically 
coincident  with  the  shore  line  of  1825,  has  been  improved  and  main- 
tained under  the  direction  of  the  city  authorities. 

In  1826,  when  improvements  were  first  undertaken,  the  mouth  of 
the  river  was  about  700  feet  west  of  its  present  location.  The  plan  of 
improvement  contemplated  rectifying  the  channel  so  that  it  would  lead 
more  directly  into  the  lake,  and  making  the  new  location  permanent 
by  jetties  to  confine  the  channel  and  concentrate  the  action  of  the  cur- 
rent upon  the  bar. 

The  piers  were  repaired  and  extended,  parts  were  rebuilt,  and  the 
channel  was  made  deeper  and  maintained  by  dredging  as  necessities 
arose,  with  no  change  in  the  general  method  of  improvement  until 
1875,  at  which  time  tne  total  expenditure  had  been  $346,881.61. 
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In  1875  a  project  was  adopted  for  a  breakwater  in  5  fathoms  of 
water.  The  west  breakwater  was  (commenced  in  1876  and  completed 
in  1883,  a  total  length  of  7,130  feet.  The  east  breakwater  was  com- 
menced in  1888  ana  continued  at  intervals  until  1893,  when  its  length 
was  2,494.5  feet.  In  1895  an  opening  of  200  foet  was  made  in  the 
shore  arm  of  the  west  breakwater  as  a  sanitary  measure.  In  1896  a 
project  for  completing  certain  improvements  was  approved  by  Con- 
gress and  contmcts  for  the  work  were  authorized,  at  a  total  cost  not  to 
exceed  $1,354,000.  These  improvements  em}>odied  in  the  latest  proj- 
ect involve  the  completion  of  the  east  breakwater,  covering  an  exten- 
sion of  about  3,000  feet;  removing  superstructure  of  the  old  west 
breakwater  to  a  depth  of  2  to  3  feet  below  water  level  and  replacing  it 
with  a  superstructure  of  concrete  masonry;  reenforcing  the  cribs 
below  the  masonry;  sheathing  the  face  of  east  breakwater;  removing 
and  rebuilding  the  east  and  west  piers,  and  widening  the  mouth  of  the 
river. 

The  river  and  harbor  act  of  March  3, 18i)9,  appropriated  ^75,000  for 
dredging.  A  contract  for  dredging  in  the  haroor  to  a  depth  of  21 
feet  was  approved  July  7, 1899. 

The  total  of  all  expenditures  for  improving  Cleveland  Harbor  from 
1825  to  June  30,  1902,  was  *2,679,261.68. 

These  expenditures  covered  the  cost  of  construction  of  the  works 
under  the  earlier  projects  and  their  maintenance  up  to  the  time  that 
the  project  was  enlarged,  and  under  the  project  of  1896  the  old  super- 
structure has  been  removed  from  the  west  breakwater  over  a  length 
of  about  3,900  feet,  and  the  concrete  has  been  completed  over  a  length 
of  about  3,800  feet.  The  remodeling  of  the  jetties  at  the  mouth  of 
the  river  has  been  completed  and  the  channel  widened  and  deepened 
as  proposed. 

The  substructure  of  the  east  breakwater  has  been  extended  for  2,084 
feet  and  the  superstructure  built  upon  all  of  it  but  650  feet,  and  the 
greater  portion  of  the  outer  east  harbor  has  been  dredged  to  a  depth 
of  21  feet. 

During  the  past  fiscal  year  the  sum  of  $210,797.27  has  been  expended. 
Most  of  it  has  been  applied  to  carrying  forward  the  work  under  the 
continuous  contracts.  The  work  of  rebuilding  the  superstructure  of 
the  west  breakwater  is  now  about  83  per  cent  completed,  and  the  east 
breakwater  has  been  extended  for  a  total  length  of  2,736.45  feet. 

The  river  and  harbor  act  of  June  6,  1900,  required  a  survey  to  be 
made  and  a  plan  submitted  for  }>roviding  a  safer  and  better  entrance 
to  Cleveland  Harbor,  and  for  providing  such  additional  harbor  room 
as  might  be  foimd  necessary  by  the  extension  eastward  of  the  break- 
water. A  survey  was  made  and  a  plan  prepared,  which  was  published 
on  page  3278  of  the  Annual  Report  of  the  Chief  of  p]ngineei's  for  1901. 
This  plan  was  formally  adoptea  by  the  river  and  harbor  act  of  June 
13,  1902.  The  act,  however,  modifies  the  plan  by  requiring  the  exten- 
sion of  the  breakwater  to  be  upon  a  line  in  prolongation  or  the  center 
line  of  the  main  portion  of  the  existing  breakwater,  and  that  there 
shall  be  no  further  extension  of  the  defiected  portion  of  the  east  break- 
water beyond  what  has  already  been  constructed.  The  act  appropriates 
$500,000  for  the  extension  of  this  work  and  authorizes,  in  addition,  an 
expenditure  not  to  exceed  ^2,3(X),000  for  prosecuting  the  same.  Plans 
and  specifications  have  been  prepared  for  carrying  this  law  into  effect. 

The  act  also  appropriates,  m  addition,  the  sum  of  $125,000  for  con- 
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tinuing  the  improv^ement  of  the  harbor  and  for  maintenance,  and 
authorizes  the  im^'uieut  from  this  sum  of  $40,000  toward  the  purchase 
of  a  hydraulic  dredge  for  use  in  the  district. 

A  comparative  survey  of  the  harbor,  which  was  made  through  the 
ice  during  the  winter  of  1901-2,  indicates  that  the  annual  deposit  of 
silt  in  the  channel  and  protected  area  amounts  to  nearly  40,000  cubic 
yards.  As  the  harbor  is  extended  in  area  this  amount  will  be  some- 
what, but  probably  not  proportionally,  increased.  This  extensive 
deposit  demonstrates  the  importance  and  necessity  of  having  on  hand 
an  adequate  dredging  plant  for  the  maintenance  of  the  required  depth. 

The  freight  tonnage  of  Cleveland  Harbor  is  very  great.  It  amounted 
to  nearly  7,500,000  tons  in  the  calendar  year  1901.  The  statistics  show 
a  slight  falling  oflf,  a  little  over  1  per  cent,  from  the  freight  tonnage 
of  the  preceding  year,  but  the  tonnage  of  the  vessels  arri\dng  and 
departing  shows  an  increase  of  nearly  a  million  tons.  This  would 
indicate  that  a  larger  class  of  vessels  is  being  used  and  that  a  greater 

Eortion  of  them  are  unable  to  get  cargoes  to  carry  away  from  the 
arbor. 

MAINTENANCE  (DREIXilNti)   AND   CONTIXUIN(i    IMPROVEMENT. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. .  .$125, 000. 00 
July  1,  1902,  balance  unexi>ended 125,000.00 

UNDER  CONTRACTS,  ETC.,  AUTHORIZED    BY    ACT   OF  JUNE  .S,  1896. 

July  1,  1901,  balance  unexpended $279,077.20 

Amount  appropriated  by  sundry  civil  act  apj>rove<i  June  28,  1902 107, 000. 00 

Repayment  of  account,  damage  to  piere,  April  1 1 ,  1902 90. 00 

386, 167. 20 
June  30,  1902,  amount  expended  during  fiscAl  year 210, 797. 27 

Julv  1,  1902,  lialance  unexpended 175,369.93 

July  1,  1902,  outstanding  liabilities 24,767.73 

July  1,  1902,  Imlance  available 150, 602. 20 


July  1 ,  1902,  amount  covered  by  uncompleted  contracts 116, 101. 48 

NEW'    ENTRANCE,   BREAKWATER    EXTENSION,  ETC.,   ACT   OF  JUNE    13,  1902. 

Amount  appropriated  bv  river  and  liarbor  act  approved  June  13, 1902.    $500, 000. 00 
July  1,  1902,  balance  unexpended 500, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 3, 981, 466. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  enaing  June  30, 

1904,  in  addition  to  the  balance  unexpended  Julv  1 ,  1902 350, 000. 00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 

4,  1897. 

(See  Appendix  P  P  8.) 

8.  Fahport  Ilarhor^  <>AiV>.— This  harbor  is  situated  at  the  mouth  of 
Grand  River,  where  it  enters  Lake  Erie  about  82  miles  eastward  from 
the  harbor  of  Cleveland.  Before  the  improvement  was  undertaken 
the  depth  across  the  bar  at  the  mouth  of  the  river  was  variable  and 
uncertain  and  quite  insufficient  for  the  needs  of  commerce. 

The  first  improvement  was  undertaken  in  1825,  and  the  original 

Eroject  provided  for  the  construction  of  parallel  jetties  of  crib  work 
lied  with  stone,  placed  about  200  feet  apart  and  extending  outward 
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across  the  bar  and  into  the  lake.  The  jetties  were  extended  and  have 
been  repeatedly  repaired  and  rebuilt  as  necessities  required,  and  the 
channel  has  been  deepened  and  redredged  many  times. 

In  1896  the  project  was  enlarged  to  provide  for  the  construction  of 
two  breakwaters  converging  toward  the  lake,  the  outer  ends  being  in 
deep  water  and  sufficient  space  being  left  between  them  to  afford  an 
easy  entrance  to  the  jettied  channel.  These  breakwaters  were  to 
terminate  in  pierheads  50  feet  square,  and  the  total  length  of  the  west 
breakwater  was  to  be  2,050  feet  and  the  east  breakwater  1,350  feet. 
The  total  amount  expended  to  June  30,  1902,  was  iy:98,735.-16. 

The  expenditure  has  resulted  in  the  construction  of  a  west  jetty 
2,370  feet  in  length  and  the  east  jetty  1,765  feet  in  length  from  the 
original  shore  line;  also  in  the  constiniction  of  828  linear  feet  of  the 
shoreward  end  of  the  west  breakwater.  All  of  these  structures  are  of 
timber  cribs  filled  with  stone  and  suimounted  by  continuous  timber 
superstructures.  These  works  have  been  repaired  and  maintained, 
and  a  large  amount  of  dredging  has  been  done  to  improve  and  preserve 
the  channel. 

In  completing  the  breakwater  it  is  now  proposed  to  adopt  the 
standard  form  of  stone  structure  and  to  use  timber  cribs  onl^  for  the 
substructure  of  the  pierheads.  Only  $11,644. 38  was  available  for 
expenditure  at  the  beginning  of  the  past  fiscal  year,  and  but  little  work 
could  therefore  be  accomplished.  The  jetties  received  necessarv 
repairs  to  the  value  of  $4,416,  and  in  the  spring  of  1902  the  channel, 

Earticularly  upon  the  bar,  was  redredged.  Twenty -one  thousand  five 
undred  cubic  yards  of  material  was  excavated,  at  a  cost  of  $7,350.  It 
was  necessary  to  make  an  allotment  of  $1,800  from  the  appropriation 
for  '*  Emergencies  in  River  and  Harbor  Works,"  act  of  ffune  6,  1900, 
in  order  to  complete  the  necessary  dredging. 

The  river  and  harl)or  act  of  June  13,  1902,  appropriated  $200,000 
for  continuing  the  improvement  and  for  maintenance.  Forty  thousand 
dollars  of  this  amount  may  be  applied  to  the  purchase  of  a  hydraulic 
dredge,  which  is  greatly  needecf  for  annual  use  at  this  harbor.  The 
remainder  will  be  applied  to  rebuilding  and  repairing  the  jetties  as 
may  be  necessary,  as  these  works  are  absolutely  essential  to  the  preser- 
vation of  the  harbor. 

The  commerce  of  Fairport  amounted  to  1,639,746  tons  for  the  cal- 
endar year  1901.  This  is  about  the  same  as  that  reported  for  the  pre- 
vious year.  It  is  stated  that  new  railroad  facilities  and  extensive  dock 
construction  are  in  contemplation  for  this  harbor,  and  if  carried  out 
will  greatly  increase  its  commerce. 

July  1,  1901,  balance  unexpended $11,554.28 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .  200, 000. 00 
Amount  allotted  April  15,  1902,  from  appropriation  '*  Emergencies  in 
River  and  Harbor  Works, ' '  act  of  June  6, 1900 1, 800. 00 

213,354.28 
June  30,  1902,  amount  expended  during  fiscal  year 13, 234. 21 

July  1,  1902,  balance  unexpended 200,120.07 

July  1,  1902,  outstanding  liabilities 10.00 

July  1,  1902,  balance  available 200,110.07 

(See  Appendix  P  P  9.) 

9.  A%ktahul<i  Harbor^  Ohio, — This  harbor  is  situated  at  the  mouth  of 
the  Ashtabula  River,  where  it  enters  Lake  Erie,  at  a  point  about  54 
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miles  eastward  from  the  harbor  of  Cleveland.  In  its  natural  condition 
the  mouth  of  the  river  was  obstructed  })^v  a  bar  upon  which  the  depth 
of  water  varied  according  to  the  prevailing  conaitions  of  storms  on 
the  lake  and  freshets  in  the  river.  The  greatest  possible  depth  on  the 
bar  was  9  feet,  this  being  the  distance  to  the  underlying  rock  near  the 
shore  line.     The  minimum  depth  probably  did  not  exc^d  2  feet. 

The  original  project  for  improvement  of  this  harbor  was  adopted  in 
1826,  and  providea  for  the  construction  of  two  parallel  jetties  extend- 
ing outward  from  the  shore  line  into  the  lake.  The  jetties  have  been 
repaired  from  time  to  time  and  extended,  and  the  channel  has  been 
deepened  by  dredging. 

In  1891  the  depth  in  the  channel  was  17  feet,  and  the  project  was 
modified  to  provide  for  widening  the  jettied  channel  to  213  feet  and  to 
extend  the  jetties  to  22  feet  depth  in  the  lake,  and  to  dredge  between 
them  to  a  depth  of  20  feet. 

The  river  and  harbor  act  of  1896  authorized  a  new  project,  which 
modifies  the  previous  one  in  regard  to  the  length  of  the  jetties  and 
provides  for  the  construction  of  two  breakwaters  converging  toward 
the  lake,  the  outer  ends  being  about  400  feet  apart  and  in  water  29  feet 
deep. 

The  river  and  harbor  act  of  March  3,  1899,  authorized  a  continuous 
conti"act  to  be  made  for  the  construction  of  these  breakwaters,  at  a  cost 
not  to  exceed  $430,000. 

The  total  amount  expended  to  June  30,  1902,  was  $761,271.64. 

At  that  time  the  channel  between  the  jetties  had  been  widened  to 
213  feet  from  a  point  northward  from  the  I^ke  Shore  Canal  and  slip, 
and  had  been  dredged  to  a  depth  of  20  feet  from  the  county  bridge 
to  deep  water  in  the  lake.  A  section  of  west  breakwater  432  feet  m 
length  had  been  completed.  A  continuous  contract,  approved  June 
22, 1900,  had  been  entered  into  for  the  completion  of  the  breakwaters, 
but  up  to  June  30, 1901,  though  a  considerable  amount  of  preliminary 
work  had  been  done  and  the  cribs  for  the  substructure  of  the  pier- 
heads had  been  built,  none  of  the  required  work  was  actually  in  place. 

During  the  present  fiscal  year  the  contractor  has  prepared  the  foun- 
dations for  the  pierheads  and  sunk  them  in  place  and  has  completed 
the  concrete  superstructure  upon  one  of  them.  Work  is  in  progress 
throughout  the  entire  length  of  the  west  breakwater  between  the 
timl)er  portion  already  bunt  and  the  pierhead,  but  no  portion  of  it 
has  been  built  up  yet  to  the  water  surface,  the  least  depth  over  it 
being  Si  feet.  About  26  per  cent  of  the  entire  work  of  tne  contract 
has  })een  completed,  and  satisfactory  progress  is  being  made. 

In  the  spring  of  1902,  at  the  opening  of  navigation,  the  channel  was 
obstruct<>a,  as  usual,  by  a  bar  in  advance  of  the  jetties.  It  was  necessaiy 
to  make  an  emergencv  contract  for  the  removal  of  this  bar.  This  was 
done  and  the  channel  restored,  11,780  cubic  yards  of  sand  and  clay 
having  been  excavated. 

The  outer  end  of  the  west  jetty,  which  had  given  a  great  deal  of 
troul>le  in  the  past,  was  repaired  with  concrete  in  sacks  in  the  fall  of 
1901.  On  June  22, 1902,  the  end  of  this  jetty  was  struck  by  a  heavily 
loaded  steamer  and  18  or  20  feet  of  the  structure  was  practically  demol- 
ished. The  proper  repair  will  probably  require  the  removal  and  the 
rebuilding  of  about  40  feet  of  the  jetty. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $200,000 
for  continuing  the   hnprovement  and  maintenance  of  this  harbor. 
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Twenty  thousand  dollars  of  this  amount  may  be  applied  to  the  pur- 
chase of  a  hydraulic  dredge.  The  remainder  will  probably  be  suffi- 
cient to  put  the  jetties  in  a  satisfactory  condition. 

The  commerce  of  Ashtabula  Harbor  is  very  great.  For  the  calendar 
year  1901  it  exceeded  6,000,000  tons,  which  was  an  increase  of  248,000 
tons  over  that  of  the  previous  year,  and  was  the  greatest  ever  reported. 

July  1,  1901,  balance  unexpended |154, 441. 89 

Amount  appropriated  by  nver  and  harbor  act  approved  June  18, 1902. . .  200, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 200, 000. 00 

554, 441. 89 

June  30,  1902,  amount  expended  during  fiscal  year i>85, 812. 82 

June  19,  1902,  amount  redeixwited 141. 55 

85,458.87 

July  1,  1902,  balance  unexpende<i 468,988.02 

July  1, 1902,  outstanding  liabilities 24,116.00 

July  1,  1902,  balance  available 444,872.02 


July  1,  1902,  amount  covered  by  uncompletetl  contrai't^* 823, 901. 57 


Amount  (estimated )  required  for  completion  of  existing  project 118, 000. 00 

Amount  that  can  be  protitablv  expended  in  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 118, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry' civil  act  of  June 

4,  1897. 

(See  Appendix  P  P  10.) 

10.  Conneaxtt  Harhi/r^  Ohio, — ^This  is  the  most  easterly  harbor  com- 
prised in  the  Cleveland  district.  It  is  at  the  mouth  of  Conneaut  Creek 
in  the  northeastern  part  of  the  State  of  Ohio.  It  is  about  67  miles 
eastward  from  the  harbor  of  Cleveland,  and  westward  about  28  miles 
from  the  harbor  of  Erie,  Pa.  In  its  natural  condition  the  creek  was 
obstructed  by  a  bar  at  its  mouth,  over  which  the  average  depth  of  water 
did  not  exceed  2  feet. 

The  first  improvement  was  undertaken  in  1829,  and  consisted  in  the 
construction  of  parallel  jetties  of  timber  and  stone  extending  outward 
into  the  lake  so  as  to  prolong  the  natural  banks  of  the  river  ^nd  to 
confine  the  current  and  cause  it  to  wash  away  the  bar. 

From  1829  until  1880  there  was  expended  in  the  construction  and 
maintenance  of  these  works  the  sum  of  $112,629.39.  No  appropriation 
was  made  for  the  harbor  from  1880  until  1892. 

At  that  time  the  jetties  were  in  a  decayed  and  ruinous  condition, 
and  the  channel  had  been  filled  up  with  sand  and  silt,  and  was  too  shal- 
low to  be  used  by  any  vessel  larger  than  the  small  sailing  craft  used 
for  fishing. 

A  new  project  was  approved  in  1892,  and  provided  for  the  construc- 
tion of  parallel  jetties  200  feet  apart  and  of  sufficient  length  to  extend 
outward  to  a  depth  of  17  feet  m  the  lake.  The  project  was  further 
modified  in  1896  to  provide  for  the  construction  of  two  breakwaters 
converging  toward  the  lake  in  such  a  manner  as  to  shelter  the  entrance 
into  the  jettied  channel,  and  possibly  to  prevent  the  formation  of  the 
bar  of  sand  which  the  seas  were  constantly  building  across  it.  The 
project  also  contemplated  a  small  extension  to  the  east  jetty  and  dredg- 
ing of  the  protected  areas  to  a  depth  of  20  feet. 

The  estimate  of  cost  of  the  new  project,  exclusive  of  maintenance, 
was  1610,000,  and  the  amount  expended  in  furtherance  of  it,  to  June 
80,  1902,  was  $223,254.79.     This  sufficed  for  the  construct\o\i  oi  Y^^^ 
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linour  feet  of  the  west  breakwater  and  for  the  removal  of  such  stone 
in  the  channel  as  it  was  necessary  for  the  United  States  to  remove.  A 
great  deal  of  temporary  dredging  has  also  been  done  for  the  purpose 
of  maintaining  the  depth  called  for  by  the  project. 

The  river  and  harbor  act  of  June  13,  1902,  provides  as  follows: 

Improving  Conneaut  Harlx)r,  Ohio:  Continuing  improvement  and  for  maintenance, 
two  liunditKl  thousand  doUarH:  l^rorided^  That  a  contract  or  contracts  may  be  entered 
into  by  the  Secretary  of  War  for  such  materiaU)  and  work  as  may  be  necessary  for  the 
proHei:ution  of  the  approved  project,  to  be  jpaid  for  as  appropriations  may  from  time 
to  tiirie  1)0  ma^ie  V)y  law,  not  to  exceed  in  the  aggregate  two  nundred  and  fifty  thou- 
sand dollarn,  exclusive  of  the  amounts  herein  and  heretofore  appropriated. 

In  addition  to  the  construction  of  the  new  works  descril>ed  in  the 
project  of  1896,  it  will  be  necessary  in  the  way  of  maintenance,  and  in 
order  to  make  the  entire  improvement  of  a  permanent  character,  to 
replace  512  linear  feet  of  sheet-piling  work  at  the  shoreward  end  of 
the  east  jetty  by  a  pennanent  crib  structure  with  a  concrete  top;  and 
also  to  replace  the  old  timber  superstructure  on  1,006  linear  feet  of 
existing  jetty  by  a  concrete  top  of  standard  design.  It  is  thought 
that  the  expenditure  of  the  funds  authorized  by  the  act  above  quoted 
will  be  sufhciont  for  all  of  this  work,  and  also  for  the  maintenance  of 
the  channel  while  the  work  is  under  construction. 

At  the  beginning  of  the  fiscal  year  a  contract  was  in  force  for  con- 
tinuing the  constru(;tion  of  a  portion  of  the  west  breakwater.  The 
length  to  be  built  was  744i  feet,  and  the  contract  was  completed  early 
in  October. 

In  the  Spring  of  1902  it  was  found  that  a  bar  had  formed  across 
the  channel  beyond  the  end  of  the  jetties  of  sufficient  magnitude  to 
obstruct  navigation.  An  emergency  contract  for  dredging  through 
the  bar  was  let,  and  the  bar  was  removed  during  the  month  of  Apnl, 
the  total  amount  of  material  dredged  being  10,420  cubic  yards. 

The  commerce  at  Conneaut  continues  to  exhibit  very  satisfactory 
growth.  In  1893  it  amounted  to  nothing.  In  1901  it  was  nearly 
4,000,000  tons,  being  an  increase  of  622,000  tons  over  that  of  the  pre- 
ceding fiscal  year. 

July  1, 1901,  halance  unexpende<l $53, 216. 49 

Amount  appropriated  V)y  river  and  harl)or  act  approved  June  18, 1902. . .  200, 000. 00 

253, 215. 49 

June  80, 1902,  amount  exnended  <lurinjr  liacal  ye^r |50, 970. 28 

June  19,  im)2,  amount  redepoaite<l 431. 81^ 

51,402.08 

July  1 ,  1902,  Imlance  unexpendi'<l 201, 813. 41 

July  1, 1902,  outatandiug  liabilitieH 8. 09 

July  1, 1902,  balan('e  available 201, 805. 32 


Amount  (estimated)  required  for  completion  of  existing  project 250, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4, 1897. 

(8ee  Appendix  P  P  11.) 

11.  Retiiavlng  nunken  vessels  or  craft  oh8tru<iting  or  endcmaering 
nxtviyatioji. — One  wreck  (schooner  M,  jr.  Barkalow)  was  removed  from 
Lake  Erie  not  far  from  Put  in  Bay.  Reported  obstructions  near  Ash- 
tabula and  Monroe  were  looked  for  but  not  found.  The  cost  of  the 
work  under  the  permanent-indefinite  appropriation  was  $938.82.    The 
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expense  of  the  work  near  Monroe,  amounting  to  $578.28,  was  defrayed 
from  appropriation  for  survey  of  Northern  and  Northwestern  Lakes. 

(See  Appendix  PP  12.) 

IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  AND  OF  CERTAIN 
RIVERS  AND  HARBORS  IN  WESTERN  NEW  YORK. 

This  district  was  in  the  charge  of  Maj.  T,  \V.  Symons,  Corps  of 
Engineers.  Division  Engineer,  Col.  Chas.  R.  Suter,  Corps  of  Engi- 
neers, to  July  24, 11)01,  and  Col.  S.  M.  Mansfield,  Corps  of  Engineers, 
since  that  date. 

1.  Ilarbor  at  JEru\  Pa. — In  its  original  condition  the  harbor  of  Erie 
was  landlocked,  the  only  entrance  being  to  the  east.  The  channel  was 
narrow  and  tortuoas,  variable  in  position,  with  a  depth  of  about  0  feet. 

The  original  project,  approved  March  26, 1824,  provided  for  closing 
the  eastern  end  of  the  harbor  by  means  of  a  breakwater  in  which  there 
should  be  an  opening  200  feet  wide,  and  for  extending  to  deep  water 
in  the  lake  two  parallel  piers,  one  on  each  side  of  the  opening.  The 
project  also  includes  the  necessary  work  of  dredging  to  keep  the  chan- 
nel open,  making  the.  necessary  repairs  to  existing  structures,  and 
maintaining  Presque  Isle  Peninsula. 

This  project  was  modified  by  the  river  and  harl)or  act  of  March  3, 
1899,  and  now  requires  the  harbor  and  entrance  to  be  dredged  to  a 
depth  of  20  feet,  the  north  and  south  piers  to  be  extended  500  and 
1,000  feet,  respectively,  and  four  protection  jetties  to  be  built  along 
the  outer  edge  of  Presque  Isle  Peninsula. 

The  estimated  cost  of  completing  the  modified  project  was  $377,000. 

At  the  close  of  the  past  fiscal  year  1,210  feet  of  wooden  superstruc- 
ture on  north  pier  had  been  replaced  with  concrete,  the  pier  nad  been 
extended  510  feet,  one  protection  jetty  had  been  built,  the  channel 
dredged  20  feet  deep,  and  the  basin  partly  dredged. 

The  total  amount  expended  on  tne  harbor  to  June  30,  1902,  was 
$1,052,725.61.  It  is  impracticable  to  separate  the  cost  of  construction 
and  maintenance. 

The  maxunum  draft  that  could  be  carried  June  30, 1902,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  was  18^ 
feet,  and  the  usual  variation  of  level  of  water  surface  is  about  2  feet. 

Tne  following  table  gives  the  total  arrivals  and  departures,  includ- 
ing tonnage,  for  the  past  ten  years,  as  compiled  from  Annual  Reports 
of  the  Chief  of  Engineers. 


Year. 


Number.  \  Toniiag*?. 


Year. 


Numlxjr.  \  Tonnage. 


1892 1  2,180 

1898 1.C77 

1894 '  2,0.87 

1896 1  2 ,  93<> 

1896 j  3,100 


2. 409.  M5 
1,701,{>12 

3, 069,  wr> 
3,32:^,^.72 

3,323,072 


I  1897 1  3,133 

li  1898 1  2,939 

I,  1899 1  3,200 

l'  1900 2,709 

'  1901 1  3,405 


4,051,984 
3,939,019 
3,961,794 
3.403,312 
3.204,325 


Work  proposed  for  the  next  fiscal  year,  necessary  to  make  the 
improvement  available,  includes  replacing  about  1,200  feet  of  old  tim- 
ber superstructure  on  the  south  pier  with  concrete,  building  one,  and 
perhaps  two,  protection  jetties,  riprapping  the  north  pier,  maintaining 
structures  and  entrance  channel,  and  aredging  the  area  at  eastern  ena 
of  the  bay,  if  funds  now  on  hand  will  allow. 

For  more  extended  information  and  sketches  see  Annual  Report  of 
the  Chief  of  Engineers  for  1900,  page  4108  et  seq. 
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July  1,  1901,  balance  unexpenclod $19, 610. 87 

Amount  appropriated  by  river  and  harbor  a(!t  approved  June  13,  1902..  125,000.00 


144, 610. 87 
752.36 

143, 858. 51 


June  30,  1W2,  amount  expendeii  durinj^  fiscal  year 

July  1,  1902,  balance  unexpended 

(See  Appendix  Q  Q  1.) 

^.  Harbor  cut  Dunkirk^  iV.  Y, — ^The  harbor  at  Dunkirk  is  naturally 
a  simple  indentation  of  the  south  shore  of  Lake  Erie.  It  lies  between 
Point  Gratiot  on  the  west  and  Battery  Point  on  the  cast.  Between  the 
two  points  is  a  distance  of  9,G()0  feet,  and  the  maximum  breadth  of  the 
bay  behind  the  line  of  the  two  headlands  is  3,600  feet.  The  general 
depth  of  water  in  the  bay  was  about  10  feet.  The  bay  is  underlaid 
with  rock  at  an  average  depth  of  15  to  16  feet.  The  object  of  the 
improvement  is  to  foiin  an  artificially  protected  harbor  in  this  inden- 
tation or  bav. 

The  existing  project,  approved  November  30,  1870,  provides  for  a 
detached  breakwater  2,860  feet  long,  one  part  of  which,  2,300  feet 
long,  was  to  be  nearly  pamllel  with  the  shore;  the  other  part,  660  feet 
long,  to  be  nearly  parallel  with  the  axis  of  the  channel  entrance. 

This  breakwater  and  the  pier  already  built  were  to  form  the  harbor, 
and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13  feet  deep. 

AH  the  works  now  existent  at  Dunkirk  have  been  built  according  to 
this  plan.  The  project  adopted  by  Congress  and  provided  for  by  the 
river  and  harbor  ac*t  of  June  3,  1896,  consisted  in  completing  the 
breakwater  as  before  planned  by  the  addition  of  360  feet  to  its  eastern 
end  and  adding  the  channel  arm,  560  feet  long,  and  in  addition  thereto 
dredging  an  entrance  channel  and  a  harbor  basin,  containing  in  all 
about  65  acres,  to  a  depth  at  mean  lake  level  suitable  for  vessek  draw- 
ing 16  feet.  This  work  was  completed  in  1898  at  a  total  cost  of 
J389,060.55. 

The  total  amount  expended  on  the  harbor  to  June,  1902,  was 
$960,967.02. 

It  is  impracticable  to  separate  the  cost  of  construction  and  mainte- 
nance.    No  work  was  done  during  the  fiscal  3'^ear  ending  June  30, 1902. 

The  old  timber  breakwater  and  pier  need  repair,  to  provide  for 
which  $25,000  has  been  appropriatea. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  16  feet,  and  the  usual  variation  of  level  of  water  surface  is  about 
2  feet. 

The  following  table  gives  the  total  arrivals  and  departures,  includ- 
ing tonnage,  for  the  past  ton  years,  as  compiled  from  the  Annual 
Reports  of  the  Chief  of  Engineers: 


1892. 
1893. 
1894. 
1895. 
1896. 


Year. 


XumlK»r. 

1 
Tonnage. 

58 

13, 7o6 

137 

19,  IW 

76 

18.7ta 

69 

15,650 

42 

12, 160 

Year. 


Number.    Tonnage. 


1897 
1898 
1899 
1900 
1901 


197 

12,100 

180 

22,006 

192 

82,788 

278 

107.  S16 

171 

40,148 

Work  proposed  for  the  next  fiscal  year,  necessary  to  make  the 
improvement  availa])le,  consists  in  putting  the  breakwater  and  pier  in 
thorough  repair,  for  which  funds  are  now  on  hand. 
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For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1898,  page  2748  et  seq. 

July  1,  1901,  l)alance  unexpended 11,370.61 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     25, 000. 00 
Repaid  to  appropriation 250. 00 

26, 620. 61 
June  30,  1902,  amount  expen<led  during  fiscal  year .25 

July  1,  1902,  balance  unexpended 26,620.36 

(See  Appendix  Q  Q  2.) 

5.  Harbor  at  Buffalo^  X.  Y, — Buffalo  Creek  was  the  original  harbor 
of  the  port  of  Buffalo.  In  its  original  condition  it  was  shallow  and 
closed  by  a  gravel  bar  for  most  of  the  year.  The  original  project  for 
the  improvement  of  this  harl)or  was  acfopted  in  1826,  and  provided  at 
first  for  the  construction  of  piers  on  the  north  and  south  sides  of 
Buffalo  Creek.  Subsequently  a  masonry  sea  wall,  running  north 
from  the  south  shore  of  the  south  pier,  was  proposed  and  built.  In 
1868  a  detachcKi  breakwater,  about  2,500  feet  lakeward  from  the  light- 
house, to  extend  south  a  distance  of  4,000  feet,  was  proposed  and 
adopted.  In  1874  it  was  determined  to  extend  this  breakwater  to  a 
total  length  of  7,600  feet.  This  breakwater  has  now  its  full  proposed 
length,  uie  final  extension  of  806  feet  having  been  built  in  1893.  It 
runs  parallel  with  the  shore  and  about  half  a  mile  distant  from  it. 
In  1874  it  was  also  proposed  to  build  a  shore  aim  to  the  breakwater, 
the  inshore  end  to  consist  of  pile  work  near  shore  and  crib  work  in 
deeper  water.  Upon  reaching  the  16-foot  contour  line  in  the  lake  this 
shore  arm  was  planned  to  continue  in  a  direction  making  an  angle  of 
46  degrees  with  the  shore  and  to  overlap  the  south  end  of  the  break- 
water, leaving  an  opening  of  150  feet.  In  1886  a  project  was  approved 
for  replacing  with  concrete  the  wooden  superstructure  as  soon  as  it 
became  badly  decayed.    To  date  4,894.13  feet  has  been  so  replaced. 

In  1895  a  new  project  was  adopted  for  the  improvement  of  Buffalo 
Harbor.  The  project  consists  of  the  abandonment  of  the  shore  arm 
and  the  extension  of  the  breakwater  from  its  present  southern  end  to 
Stony  Point.  The  report  of  the  Board  and  details  of  its  plans  are 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1895, 
page  3153  et  seq.  The  river  and  harbor  act  of  June  3, 1896,  added  to 
the  project  of  the  Board  of  Engineers  by  providing  for  the  construc- 
tion of  a  further  length  of  the  sand-catch  pier,  extending  it  to  the 
established  pierhead  line. 

The  project  now  in  force  for  the  improvement  of  Buffalo  Harbor  is: 

(a)  To  maintain  existing  structures,  making  the  requisite  minor 
repairs,  and  replacing  the  wooden  superstructure  of  the  breakwater 
with  concrete  when  necessary. 

(J)  To  build  an  extension  of  the  breakwater  from  its  present  south- 
em  end  to  Stony  Point,  leaving  the  necessary  openings  for  the  con- 
venience of  commerce. 

(c)  To  extend  the  sand-catch  pier  to  the  established  pierhead  line. 

A  new  concrete  superstructure  was  placed  on  1,400  leet  of  the  south 
pier  during  the  last  season  under  contract  with  the  Buffalo  Dredging 
Company. 

About  1,800  feet  of  timber  crib  superstructure  on  the  south  harbor 
section  of  the  breakwater  has  been  replaced  with  concrete  superstruc- 
ture, having  been  vnrecked  by  the  severe  storms  of  la&t  iaXV.     ^  ^i«rc^- 
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tract  was  made  for  the  work  April  10, 1901,  and  the  work  was  finished 
Mav  18,  1902. 

The  total  amount  expended  by  the  United  States  on  the  improvement 
of  Buffalo  Harbor  to  June  30, 1902,  was  ^,549,819.08.  It  is  impracti- 
cable to  separate  the  cost  of  construction  and  maintenance. 

A  very  good  harbor  has  been  obtained.  The  principal  features  are 
north  and  south  piers  at  the  mouth  of  Buflfalo  Creek,  in  which  most  of 
the  business  of  the  port  is  done;  also  an  outer  breakwater,  7,608.6  feet 
long,  built  of  timber  and  stone;  the  new  noith  breakwater,  2,200  feet 
long,  and  the  main  breakwater  extension  now  under  way. 

A  sea  wall  5,400  feet  long  was  built  along  the  lake  shore  south  of 
the  harbor  entrance,  and  a  sand-catch  pier  of  piles  and  stone  1,147  feet 
long  built  out  from  the  shore. 

Tne  maximum  draft  that  could  be  carried  June  30,  1902,  at  mean 
low  water  over  the  shoalost  part  of  the  locality  under  improvement 
was  20  feet,  and  the  usual  variation  of  level  of  water  surface  is  from 
3  to  4  feet,  with  maximum  variation  much  greater. 

The  commerce  of  Buffalo  is  enormous.  During  the  year  arrivals  and 
departures  of  vessels  by  lake  and  river  aggregated  in  number  11,699, 
and  in  tonnage  10,454,680. 

The  arrivals  and  departures  of  canal  boats  by  the  Erie  Canal  were 
6,812.  The  principal  receipts  by  lake  and  river  were  wheat,  corn, 
flour,  oats,  iron  ore,  lumber,  copper,  pig  iron,  glucose,  lard,  and  pork. 
The  total  receipts  amounted  to  6,619,390  tons. 

The  shipments  by  lake  were  principally  coal,  sugar,  salt,  and  cement, 
and  aggregated  3,600,319  tons. 

For  comparison,  the  following  table  is  given,  showing  arrivals  and 
departures  by  lake  and  canal  and  the  tonnage  for  the  past  five  years: 


Lake. 


Year. 


Number.    Tonnage. 


1897 

1899 
1900 
1901 


10,778 
10, 708 
10,417 
9,973 
11,599 


11,299,091 
12,040.993 
10.481,043 
10,210,407 
10,454.680 


Canal. 


Number. 


9,218 
8,888 
7.606 
6,842 
6,812 


Tonnage. 


1,207,964 
1,115,407 
1,088,170 
888.818 
1,658,884 


Arrivals  and  de- 
partures. 


Lake  and  river. 
Canal 


1900. 

* 


9,973 
6,842 


Total. 


16,815 


1901. 


11,599 
6,812 


18,411 


Receipts  of  freight. 


1900. 


7,425,874 
365,725 


1901. 


Shipments  of  freight. 


1900. 


6,619,390 
340.234 


7,791,599 


6,959,624 


2,790,533 
522,593 


3,313.126 


1901. 


8,600.819 
1.313,100 


10,913,419 


Total  shipments  and  receipts,  1900,  11,104,727  tons;  1901,  17,873,043  tons. 

Work  proposed  for  the  next  fiscal  year  with  funds  now  on  hand  and 
which  is  necessary  to  make  the  improvement  available  and  to  extend 
its  benefits  is  as  follows: 

First.  To  finish  the  extension  of  the  breakwater  south  to  Stony 
Point. 

Second.  To  repair  and  maintain  existing  structures. 

Third.  To  remove  the  rock  shoal  in  the  entrance  channel  below  the 
junction  of  Buffalo  River  and  the  City  Ship  Canal,  and  maintain 
channels. 

For  more  extended  information  and  map  see  Annual  Report  of  the 
due/ of  Engineers  for  1898,  page  2756  et  seq. 
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July  1,  1901,  balance  unexpended $760,398.71 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     30, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 200, 000. 00 

990, 398.  71 
June  30,  1902,  amount  exiiended  during  iiHcal  year 540,  728. 42 

July  1,  1902,  balance  unexjiended 449,670.29 

July  1,  1902,  amount  covered  by  uncompletetl  contract** 408, 538. 27 

(See  Appendix  Q  Q  3.) 

4.  Lake  Erie  entrance  to  Black  Rock  Harbor  and  Erie  Ba^in^  New 
York. — This  is  a  new  work,  the  adopted  project  contemplating  the 
formation,  by  dredeing  and  rock  removal,  or  a  channel  3,300  feet  long, 
400  feet  wide,  ana  23  feet  deep  at  mean  lake  level,  except  where 
bed  rock  is  found  at  a  depth  of  22  feet,  from  Buffalo  main  entrance 
channel  to  Erie  Basin,  and  a  branch  channel  and  basin  1,920  feet  long, 
600  feet  wide,  and  23  feet  deep  at  mean  lake  level  to  Black  Rock 
Harbor,  at  an  estimated  cost  of  $814,643.  The  act  of  June  13,  1902, 
authorizes  the  letting  of  a  continuing  contmct  in  the  sum  of  $614,643, 
exclusive  of  amount  appropriated,  for  completing  the  work. 

The  plan  of  improvement  is  printed  in  House  Doc.  No.  126,  Fifty- 
sixth  Congress,  second  session,  and  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1901,  page  3346. 

There  were  no  operations  during  the  past  year. 

Amount  appropriated  by  river  and  harbor  act  approved  June  30, 1902. .  -|200, 000. 00 
July  1,  1902,  balance  unexpended 200, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 614, 643. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 260, 000. 00 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4, 1897. 

5,  Buffalo  entrance  to  Erie  BoAiin  and  Black  Rock  Harbor^  Neio 
York. — The  first  appropriation,  $60,000,  for  this  improvement  was 
made  March  3,  1899,  and  an  appropriation  of  $191,701.26  was  made 
June  6,  1900,  to  complete  the  work. 

The  adopted  project  is  to  build  a  breakwater  about  2,200  feet  long, 
covering  and  protecting  the  entrance  to  Erie  Basin  and  Black  Rock 
Harbor  and  the  lake  front  of  Buffalo  Harbor  between  the  State  struc- 
tures knbwn  as  the  Erie  Basin  breakwater  and  the  Bird  Island  pier. 

The  project  has  been  completed. 

The  amount  expended  to  June  30,  1902,  was  $238,436.81,  of  which 
$236,278.10  was  for  construction  and  $2,168.71  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  locality  under  improvement  at  mean  low  water  June  30, 1902,  was 
17  feet,  and  the  usual  variation  of  level  of  water  surface  is  from  3  to  4 
feet,  with  maximum  variation  much  greater. 

For  commercial  statistics  see  report  on  Buffalo  Harbor. 

For  more  extended  information  see  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  page  3246  et  seq. 

July  1,  1901,  balance  unexpended $5,423.15 

June  30,  1902,  amount  expended  during  fiscal  year 2, 158. 71 

July  1,  1902,  balance  unexpende<i 3,264.44 

(See  Appendix  Q  Q  4.) 
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6,  2o7ia%joand4i  ITarhor  and  Niayara  R!,vet\  Xew  Yarl\ — In  its  origi- 
nal condition  the  navigation  of  Niagara  River  from  Lake  Erie  to  Ton- 
awanda  was  obstructed  by  several  reefs  and  shoals,  which  materially 
limited  the  draft  of  vessels  traversing  it.  The  water  in  the  harbor 
between  Tonawanda  Island  and  the  mainland  was  shoal,  and  the  river 
in  some  places  had  a  very  swift  current. 

The  object  of  the  project  undertaken  is  to  provide  a  navigable  chan- 
nel from  the  head  of  Niagara  River  at  Lake  Erie  to  the  north  line  of 
the  village  of  North  Tonawanda  and  to  dredge  Tonawanda  Harbor  to 
a  depth  permitting  its  use  by  vessels  of  16  feet  draft. 

The  adopted  project  of  April  11,  1888,  is  to  remove  obstructions  so 
as  to  make  a  channel  400  feet  wide  and  18  feet  deep,  which  includes  work 
at  the  following  places: 

{a)  On  the  Horseshoe  Reef,  at  the  entrance  to  Niagara  River. 

\b)  On  the  shoal  at  the  heaa  of  Strawberry  Island. 

[c)  At  a  few  shoal  places  abreast  of  the  lower  end  of  Rattlesnake 
Island. 

{d)  The  full  width  of  the  river  between  Tonawanda  Island  and  the 
mainland  along  the  entire  front  of  Tonawanda. 

The  cost  of  the  work,  estimated  in  1891,  was  $1,152,987.93.  This 
does  not  include  the  work  necessary  between  Tonawanda  Island  and 
the  north  line  of  the  village  of  North  Tonawanda.  The  amount 
expended  on  the  general  project  up  to  June  30, 1902,  was  $423,292.99, 
all  for  excavation. 

At  this  time  the  channel  through  the  Horseshoe  Reef  and  the  chan- 
nel through  the  reef  at  Strawberry  Island  had  been  completed  to  a 
depth  of  18  feet  and  width  of  400  feet.  No  change  in  depth  was  made 
during  the  past  year. 

Tonawanda  Harbor  has  been  dredged  20  feet  wide  to  a  depth  of  18 
feet  along  nearly  all  the  length  of  Tonawanda  Island  and  mainland 
front,  and  a  shoal  at  the  foot  of  Tonawanda  Island  removed. 

The  commerce  of  Tonawanda  is  large.  During  the  year  1901  there 
were  entered  and  cleared  1,979  lake  craft,  with  a  tonnage  of  1,076,366 
tons.  The  receipts  were  principally  lumber,  iron  ore,  and  limestone, 
and  aggregated  1,080,304  tons.  The  shipments  from  Tonawanda 
amount  to  very  little. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  15  feet,  and  the  usual  variation  of  level  of  water  surface  Is  2  feet 

Work  proposed  for  the  next  year  necessary  to  make  the  improve- 
ment available  includes  the  dredging  of  Tonawanda  Harbor  and  aredg- 
ing  in  Niagara  River  on  the  shoal  at  the  head  of  Strawberry  Island 
and  at  such  other  places  as  may  be  found  necessaiy  to  complete  the 
channel  of  the  project. 

For  more  extended  information  see  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  page  4139. 

July  1,  1901,  balance  unexpended $1, 714. 71 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  267, 700. 00 

259, 414. 71 
June  30,  1902,  amount  expended  during  fiscal  year 7. 70 

July  1,  1902,  balance  unexpended 259,407.01 

(Sec  Appendix  Q  Q  5.) 
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7.  Niagara  River  from  Tmuixoandn  to  Port  I)ay^  N,  Y, — Poi't  Day 
is  the  inlet  to  the  old  hydraulic  power  canal  at  Niagara  Falls.  It  is 
not  and  never  has  been  a  practicable  port  of  commerce,  owing  to  its 
shallow  water  and  its  proximity  to  the  head  of  Niagara  Falls. 

From  Port  Day  up,  the  river  in  front  of  Niagara  Falls  is  very  shal- 
low and  with  rocK  bed  until  Conners  Island  is  reached.  Between  Con- 
ners  Island  and  the  main  shore  is  a  snug  little  harbor  of  alwut  5  acres, 
with  a  depth  of  12  feet  at  mean  river  s^ge  and  with  a  maximum  depth 
of  about  18  feet. 

By  act  of  Congress  of  August  18,  1894,  provision  was  made  for  im- 
proving Niagara  River  from  Tonawanda  to  Port  Day,  with  a  view  to 
obtaining  a  cnannel  of  12  feet  depth  to  Schlosser's  dock. 

The  project  as  it  now  stands  is  therefore  to  provide  a  channel  12 
feet  in  depth  at  low  water  and  200  feet  in  width  from  Schlosser's  dock, 
back  of  Conners  Island,  through  to  Tonawanda  by  the  American  chan- 
nel of  the  Nia^ra  River.  This  project  is  recognized  by  the  river  and 
harbor  act  of  June  3,  1896.  The  total  cost  of  the  work  contemplated 
by  the  project  is  $95,000. 

Up  to  June  30, 1902,  there  had  been  expended  on  the  project  lp60,000. 
all  for  excavation.  A  channel  of  12  feet  depth  at  mean  river  level  ana 
200  feet  wide  has  been  completed  the  entire  length  of  the  Conners 
Island  shoal,  about  1,700  feet,  and  a  channel  12  feet  deep  and  150  to 
170  feet  wide  through  the  Cayuga  Island  shoal.  ,  No  work  has  been 
done  during  the  past  year. 

The  commerce  involved  in  the  improvement  is  verv  small.  During 
the  vear  the  total  arrivals  and  departures  were  106,  most  of  which  were 
small  excursion  boats.  Whatever  benefit  the  work  confers  will  be 
upon  future  commerce. 

The  maximum  draft  that  could  be  carried  June  30, 1901,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  was 
12  feet,  and  the  usual  variation  of  level  of  water  surface  is  2  feet. 

No  work  is  proposed  for  the  next  fiscal  year,  as  no  appropriation 
for  this  work  was  made  in  the  last  river  and  harbor  act. 

For  more  extended  information  see  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  iwge  4144  et  seq. 

July  1,  1901,  balance  unexpendeii $358. 49 

June  30,  1902,  amount  expended  during  tiecal  year 358. 49 

(See  Appendix  Q  Q  6.) 

IMPROVEMENT  OF  HARBORS  ON  LAKE  ONTARIO  AND  OF  ST.  LAW- 
RENCE RIVER  AND  HARBORS  THEREON.  NEW  YORK. 

Ttiis  district  was  in  the  temporary  charge  af  Maj.  T.  W.  Syraons, 
Corps  of  Engineers.  Division  Engineer,  Col.  Chas.  R.  Suter,  Corps 
of  Engineers,  to  July  24,  1901,  and  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  since  that  date. 

i.  Ilaroors  at  WUsan  and  Oak  Orchard^  N,  Y. — (a)  Wihoit  Har- 
bor.— ^This  harbor  is  at  the  mouth  of  Twelve-mile  Creek.  In  its  original 
condition  there  was  a  depth  on  the  bar  of  1  foot.  In  1846  two  piers 
were  built  by  private  enterprise  about  400  feet  into  the  lake. 

The  original  project  of  1873  for  improvement  by  the  General  Gov- 
ernment was  to  extend  the  piers  to  the  12  foot-curve  in  Lake  Ontario 
and  to  dredge  a  channel  12  feet  deep  between  the  piers  and  to  deep 
water  in  the  creek,  at  an  estimated  cost  of  $90,000,  mcreased  in  1877 

ENG  1902 38 


Tons. 

1900 653 

1901 312 
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to  )^1(>0,0(K).  Januar}'  10, 1900,  the  project  was  modified  to  obtain  and 
maintain  a  deptli  of  1()  feet  at  extreme  low  water  without  fuilher 
extension  of  the  piers,  at  least  for  the  present. 

The  amount  expended  to  June  30,  1902,  was  $72,500.50,  of  which 
$15,113.05  was  applied  to  maintenance  of  improvement. 

At  that  date  there  was  a  mininmm  of  9  feet  below  extreme  low 
water,  but  the  channel  is  not  stable,  and  fills  rapidly  with  sand  driven 
by  storms. 

During  the  fiscal  year  ending  June  30,  1901,  the  most  necessary 
repairs  were  made  to  the  decks  of  both  piers  and  44  linear  feet  of 
Wakefield  sheet  piling  was  driven  to  close  a  hole  under  two  cribs  in 
the  west  pier. 

The  maxinmm  draft  that  could  be  carried  into  this  harbor  at  mean 
low  water  June  30,  1902,  was  8  feet,  and  the  usual  variation  of  level 
of  water  surface  is  3  feet. 

The  following  is  a  statement  of  tho  commerce  of  this  port  for  the 
years  given: 

Tons. 

1891 1,296} 

1898 294i 

1899 124 

For  more  extended  information  and  sketch  see  Annual  Report  of 
the  Chief  of  Engineei-s  for  1889,  page  2395  et  seq. 

(h)  Oak  Orchard  Harhor, — This  narbor  is  at  the  mouth  of  Oak 
Orcnard  Creek,  and  in  its  original  condition  had  about  3  feet  of  water 
on  the  bar. 

The  original  project,  adopted  in  1836,  was  to  narrow  the  mouth  of 
the  creek  to  200  feet  by  two  breakwaters  running  from  the  shore,  and 
to  make  a  12-foot  (*hannel  between  parallel  piers  from  deep  water  in 
the  creek  to  the  12-foot  curve  in  the  lake. 

The  piers  were  Imilt  west  1,142  feet  long,  east  911  feet  long,  and  a 
shore  protection  added,  extending  9  feet  easterly  from  the  shore  end 
of  the  east  pier. 

These  piers  are  now  decayed,  and  the  channel  fills  in  rapidly  with 
sand.  No  work  has  been  done  on  this  harbor  for  several  vears,  no 
funds  being  available. 

The  amount  expended  to  June  30,  1902,  was  $205,000.  The  cost  of 
construction  and  maintenance  can  not  be  separated. 

The  maximum  depth  that  could  be  carried  eTune  30,  1902,  over  the 
shoalest  part  of  the  improvement  was  6  feet,  and  the  usual  variation 
of  level  of  water  surface  is  3  feet. 

The  connnercc  of  Oak  Orchard  is  insignificant,  being  mostly  excursion 
and  summer-resort  business. 

For  more  extended  information  and  sketch  see  Anniuil  Report  of  the 
Chief  of  Engineers  for  1879,  page  1727. 

Amount  appropriateil  by  river  and  harbor  a(!t  approved  June  13, 1902 $4, 600. 00 

July  1,  1902,  balance  unexpended 4, 600. 00 

(See  Appendixes  It  R  1  and  2.) 

2,  JIarharat  Ohott^  N,  Y. — This  harbor  is  at  the  mouth  of  Eighteen- 
mile  Creek.  In  its  original  condition  there  was  a  dept^  of  3  feet  on 
the  bar. 

The  original  project,  adopted  in  18(57,  provided  for  a  channel  11  feet 
deep  and  150  feet  wide  between  parallel  piers  about  200  feet  apart 
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The  piers  were  built,  east  pier  850  feet  and  west  pier  873  feet  long, 
and  the  channel  dredged  11  feet  deep.  In  1891  a  new  project  was 
adopted  calling  for  a  depth  of  13i  feet  from  the  Main  Street  Bridge  to 
deep  water  in  the  lake,  but  no  work  has  been  done. 

The  piei-s  are  decayed,  and  the  channel  has  filled  in  with  sand,  so 
there  is  now  a  depth  of  barely  7i  feet. 

The  amount  expended  to  June  30, 1902,  was  $163,000.  It  is  imprac- 
ticable to  separate  the  cost  of  construction  and  maintenance. 

The  maximum  dmft  that  could  be  ctirried  June  30,  1902,  over  the 
shoalest  part  of  the  improvement  was  6i  feet.  The  usual  variation  of 
level  of  water  surface  is  3  feet. 

The  commerce  of  Olcott  is  small,  but  increasinjy,  and  new  lines  are 
being  established  which  will  make  it  a  port  of  considerable  importance. 

For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1891,  page  2893  et  seq. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .  $15, 000. 00 
July  1,  1902,  balance  unexpended 15,000.00 

(See  Appendix  R  R  3.) 

3.  Ha/rboT  at  Charlotte^  JV,  Y, — This  harbor  is  at  the  mouth  of  the 
Genesee  River.  In  its  original  condition  vessels  could  carry  only  8 
feet  across  the  bar. 

The  original  project  of  1829  was  to  scour  a  channel  12  feet  deep 
across  the  bar  by  constructing  parallel  piers  to  confine  and  direct  the 
action  of  spring  freshets.  The  present  project  of  1882  is  to  obtain  a 
depth  of  16  feet  by  extending  tlie  two  piers  a  total  of  3,250  feet  and 
by  dredging.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1881, 
p.  2457.1  After  the  piers  had  been  extended  1,444  feet  the  project 
was  moaified  July  18,  1890,  to  preserve  the  depth  by  dredging  with- 
out further  extension  of  the  piers  for  the  present,  and  March  2, 
1897,  it  was  again  modified  to  obtain  and  maintain  not  less  than  10 
feet  and  not  more  than  lOi^  feet  at  extreme  low  water. 

The  amount  expended  to  June  30,  1902,  wa.s  $531,803.89.  It  is 
impracticable  to  separate  the  cost  of  construction  and  maintenance. 

June  30,  1902,  the  minimum  depth  that  could  be  carried  at  mean 
low  water  was  15  feet,  and  the  usual  variation  of  level  of  water  sur- 
face is  3  feet. 

The  following  is  a  statement  of  the  commerce  at  this  port  during 
the  past  ten  years: 


Tons. 

1892 460,956 

1 898 :W7,  288 

1894 400,492 

1895 .S69,  4 1 7 

1896 444,557 


Tons. 

1897 385,981 

1 898 483, 850 

1899 447, 428 

1900 399,  605 

1901 549,207 


Work  proposed  for  the  next  fiscal  year,  to  make  the  improvement 
available,  is  to  make  necessary  repairs  to  piers,  to  dredge  the  channel, 
and  to  carry  out  the  modified  project  adopted  in  the  river  and  harbor 
act  of  June  13,  1902,  by  narrowing  the  entmnce  channel  to  200  feet 
by  means  of  3,000  linear  feet  of  brush  mattress  and  stone  laid  length- 
wise of  the  channel. 

For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2430. 
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July  1,  1<.K)1,  balance  unexpended $1,948.63 

Amount  appropriated  by  river  and  harl)or  act  appnn'eil  June  13,  1902  ..     30, 000. 00 

31, 948. 63 
June  30,  1902,  amount  exi)ende<l  durinv^  fiscal  year 1, 924. 12 

July  1, 1902,  balance  unexi>ende<l *     30,024.51 

(Seo  Appendix  R  R  4.) 

.^.  Ilarhtr  at  Great  So(lu><  liay^  X^-tr  YnrJc, — In  it«  original  condition 
the  channel  conueeting  this  })ay  with  Lake  Ontario  was  wide  and 
impracticable  for  vessels  drawinof  over  8  feet. 

The  original  project  of  1821)  was  to  narrow  the  entrance  by  con- 
structing two  converging  l)reakwaters  and  deepen  it  to  12  feet  by  build- 
ing two  parallel  piers  and  by  dredging.  The  present  project  of  1882 
Ls  to  obtain  a  depth  of  15  feet  at  low  water  by  extending  the  two  piers 
a  total  of  1,100  feet  and  by  dredging.  After  the  piers  had  oeen 
extended  619  feet  the  project  was  nioditied  July  18,  1806,  to  restore 
and  maintain  the  requisite  depth  of  15  feet  by  dredging,  without  fur- 
ther extension  of  the  piers  for  the  present. 

The  amount  expended  to  June  80,  1902,  was  *489,687.60,  of  which 
^81,835.80  was  for  maintenance. 

The  minimum  depth  now  is  18  feet  below  extreme  low  water  in  a 
channel  width  of  00  feet,  and  the  usual  variation  of  level  of  water  sur- 
face is  3  feet. 

The  following  is  a  stati»ment  of  conunerct*  at  this  ]K>rt  for  the  past 
ten  vears: 


Tons. 


Tons. 


1802 62,27(i  1897 36,3*>1 

1898 14,277'  189S 79,  70i) 

1894 77,471  !  1899 78,885 

1895 48,560  19(K) 84,379 

1896 36,861  HX)1 57,730 

Work  proposed  for  thi»  nt^xt  fiscal  year,  necessary  to  make  improve- 
ment available,  is  to  dredge  and  makc^.  necessary  repairs  to  the  piers. 

For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  pag(5  2441  et  seci. 

July  1, 1901,  ])alan<'e  unexpended $3,  Oil.  96 

Amount  appropriated  by  river  and  barlH)r  act  approved  June  18, 1902  . ,    .  5,0PO.  00 

8,011.96 
June  80, 1JM)2,  amount  ('Xpen<le<l  during;  liwi-al  yeur 2, 951. 76 

July  1,1902,  balance  unexpemled 5,060.20 

(See  Appendix  R  R  5.) 

J.  Jlarhf^r  at  Little  So/In^  />\y^  Xe^r  York, — In  its  original  condi- 
tion the  channel  connecting  this  bay  with  Lake  Ontario  was  about  150 
feet  wide  and  18  inches  deep. 

The  original  project  of  1854:  was  to  deepen  the  channel  by  building 
tw  o  parallel  ])iers  across  the  bar  to  the  15-root  cuitc  in  the  lake  and  to 
connect  them  with  the  shore  by  riprap.  In  1807  this  project  was  modified 
to  piovide  for  dredging  the  depth  of  12  feet.  The  present  project  of 
1882  is  to  obtain  adcptli  of  15Teetby  extending  the  piers  to  the  15-foot 
curve  in  the  lake  and  l)y  dredging.  Aftcu*  the  piers  nad  been  extended 
885  feet  the  project  was  modified  June  29,  1898,  to  restore  and  main- 
tain the  requisite  depth  of  15  feet  by  dredging,  without  further  exten- 
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sion  of  the  piers  for  the  present,  and  this  was  modified  liv  the  river 
and  harbor  act  of  June  13,  1902,  to  extend  the  east  pier  3n6  feet. 

The  amount  expended  to  June  30,  1902,  was  $338,2()9.57,  of  which 
$57,821.31  was  applied  to  maintenance  of  improvement. 

At  that  date  there  was  a  depth  in  the  channel  l)etween  the  piers  of 
13  feet  at  extreme  low  water  m  a  channel  width  of  100  feet. 

The  maximum  dmft  that  could  be  carried  ov^er  the  shoalest  part  of 
the  locality  under  improvement  fJune  30,  1902,  was  12  feet. 

The  usual  variation  of  level  of  water  surface  is  3  feet. 

The  following  is  a  statement  of  commerce  at  this  port  for  ten  years: 


Tons. 

1891 134,241 

1892 101,324 

1893 66,345 


Toiw. 

1896 65,418 

1897 68,888 

1898 50,339 


1894 63,595  I  1899 81,969 

1895 63,708  '  1901 1:^,118.6 

Work  proposed  for  the  next  fiscal  year,  necessary  to  make  the 
improvement  available,  consists  in  extending  the  east  pier  300  feet 
and  maintenance  of  channel  and  piers. 

For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2443  et  seq. 

July  1, 1901,  balance  unexpended |1, 074. 08 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902  . .    25, 000. 00 

26, 074. 08 
June  30, 1902,  amount  expended  during  fiscal  year 900. 88 

July  1 ,  1902,  balance  unexpended 25, 1 73. 20 

(See  Appendix  R  R  6.) 

6.  Harbor  at  Os^cego^  xV!  Y. — This  harbor  comprises  the  lower  part 
of  the  Oswego  River  and  an  outer  cove.  In  its  original  condition  the 
inner  part  was  navigable  l)y  vessels  of  light  draft  only,  and  the  outer 
part  had  no  protection  against  the  seas. 

The  original  project  of  1827  (completed  in  1829)  was  to  build  across 
the  cove  a  breakwater  of  timber  cribs  tilled  with  stone.  Between  1830 
and  1838  a  superstructure  of  masonry  was  built  on  500  feet  of  the 
breakwater.  Between  1860  and  1869  $41,000  was  expended  in  dredg- 
ing the  harbor  to  the  depth  of  12  feet  at  extreme  low  water,  lietween 
1868  and  1870  the  light- house  pier  was  extended  north  437  feet.  In 
1881  an  outer  breakwater  was  completed,  having  a  lake  face  4,870 
feet  long,  a  westerly  shore  return  916  feet  long,  and  an  easterly  return 
246  feet  long.  In  1881  a  project  was  adopted  to  build  an  east  break- 
water, 248  feet  of  which  was  constructed  in  1881  and  removed  in  1889. 
In  1885  and  1889  tw^o  spurs  to  the  outer  breakwater,  100  and  150  feet 
long,  respectively,  were  completed.  In  1893  (sundry  civil  act  of 
March  3)  the  excavation  of  roclk  in  the  river  was  added  to  the  project. 

The  present  project  of  1896,  as  subsequently  modified,  is:  iirst,  to 
build  an  east  breakwater  1,435  feet  long,  at  an  estimated  cost  of 
$197,000  (acts  of  March  3,  1895,  and  June  3, 1896);  second,  to  narrow 
the  breach  made  in  the  outer  breakwater  in  1884  from  175  to  about  75 
feet,  at  an  estimated  cost  of  $18,500  (June  20,  1896);  third,  to  carry 
the  rock  excavation  in  the  Oswego  River  farther  upstream  (March  3, 
1897);  fourth,  to  remove  i>art  of  the  island  between  Schuyler  and  Van 
Buren  streets  to  a  depth  of  15  feet;  also  to  excavate  rock  and  dredge 
to  a  small  extent  between  the  island  and  the  west  bank,  at  an  esti- 
mated cost  of  $12,000  (March  6,  1897,  and  act  of  March  S,  \Sft^^- 
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The  amount  exponclccl  to  June  30,  1902,  was  *1,971,506.97.  It  is 
impracticable  to  separate  the  cost  of  construction  and  maintenance. 

At  that  date  there  were  5,857  feet  of  outer  breakwater  and  1,963 
feet  of  inner  breakwater,  forming  an  outer  harbor  containing  38.9 
acres  and  an  inner  harbor  containing  9.35  acres  (including  the  Oswego 
River), both  having  a  controlling  depth  of  14.5  feet  at  extreme  low 
water. 

The  outer  breakwater  is  in  bad  condition,  and  the  river  and  harbor 
act  of  June  13,  1902,  provides  for  a  survey  to  determine  what  repairs 
are  necessary  and  advisable. 

During  the  fiscal  year  ending  June  30,  1902,  the  outer  breakwater 
was  repaired  as  much  as  possible  with  the  funds  allotted  from  the 
emergency  appropriation  of  Ju;ie  6, 1900.  The  inner  breakwater  was 
repaired  where  absolutely  necessary,  and  the  removal  of  the  ''upper 
island"  in  the  Oswego  River  was  completed. 

June  30,  1902,  the  maximum  draft  that  could  be  carried  at  extreme 
low  water  over  the  shoalest  jmrt  of  the  localit}'^  under  improvement 
was  14  feet. 

The  usual  variation  of  level  of  water  surface  is  3  feet. 

The  following  is  a  statement  of  the  commerce  of  this  harbor  for  the 
last  ten  years: 


Tons. 

1892 964,240 

1893 947,(588 

1894 82i),409 

1895 749,575 

1896 783,972 


Tom. 

1897 706,805 

1898 615,503 

1899 716,753 

1900 575,160 

1901 565,052 


Work  proposed  for  the  next  fiscal  year  necessary  to  make  the 
improvement  available  consists  in  rock  excavation  in  the  river,  and 
necessary  repairs  to  protect  the  breakwater,  pending  a  survey  to 
determine  its  needs. 

For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  pages  2451  et  seq. 

July  1,  1%1,  balance  unexpcMided $10, 889. 25 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    51, 000. 00 

61, 889. 25 
June  30,  1JK)2,  amount  expendetl  during  fiscal  year 9, 783. 35 

July  1,  1902,  balance  unexpended 52,105.90 

(See  Appendix  R  R  7.) 

7.  Harhor  at  Cape  Vince^iU  Neio  York, — This  harbor  is  an  open  road- 
stead on  the  St.  Ijawrcnce  River,  2i  miles  from  Lake  Ontario,  and  is 
a  convenient  location  for  vessels  to  lie  during  storms  at  night  and  in 
thick  weather. 

The  original  project  of  1896  was  to  build  a  breakwater  parallel  to 
and  ()()0  feet  from  the  railroad  wharf,  1,000  feet  long,  at  an  estimated 
cost  of  $820,000.  On  May  13, 1899,  this  project  was  modified  to  build 
a  breakwater  parallel  to  and  500  feet  from  the  railroad  wharf,  1,500 
feet  long,  at  an  estimated  cost  of  $200,000.  Four  hundred  and  ten 
feet  of  this  breakwater  was  built  in  1900,  leaving  1,090  feet  yet  to  be 
built. 

The  amount  expended  to  June  30,  1902,  was  $^8,963.99,  all  for  con- 
struction. 

The  maximum  dmft  that  could  be  carried  over  the  locality  under 
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improvement  at  mean  low  water  June  30,  1902,  was  19  feet,  and  the 
usual  variation  of  level  of  water  surface  is  3  feet. 

The  commerce  of  Cape  Vincent  is  not  large.  This  improvement  is 
intended  to  make  a  harbor  of  refuge  for  all  cmf t  plying  between  Lake 
Ontario  and  the  St.  Lawrence  River. 

Work  proposed  for  the  next  fiscal  year  necessary  to  make  the 
improvement  available  is  to  continue  the  extension  of  the  breakwater 
as  far  as  the  funds  available  will  permit. 

For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for,  1897,  pages  3286  et  seq. 

July  1,  1901,  balance  unexpended $1,829.35 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    48, 000. 00 

49, 829.  :^ 
June  30,  1902,  amount  expended  during  fiscal  year 793. 34 

July  1,  1902,  balance  unexpended 49,036.01 

(See  Appendix  R  R  8.) 

8.  Shoals  in  the  St,  Laiorenee  River  hetioeen  Ogden^himi  and  the  foot 
of  Lake  (hitario, — In  its  original  condition  the  channel  of  the  St.  iLaw- 
rence  River,  from  Sister  Island  light  down  to  the  head  of  Brockville 
Narrows,  was  obstructed  by  12  ledges,  on  which  the  depth  was  9i  feet 
to  16  feet  at  low  water. 

The  original  project,  act  of  September  19,  1890,  was  to  remove  to 
18  feet  below  the  zero  of  the  Ogdensburg  gauge  ledges  between  Sister 
Island  and  Crossover  lights,  at  an  estimated  cost  of  143,305.  In  1893, 
owing  to  the  discovery  of  several  outlying  spurs,  the  estimated  cost 
was  increased  to  $64,772.  By  the  act  of  June  3, 1890,  the  project  was 
extended  to  embrace  ledges  in  the  St.  Lawrence  River  between  Ogdens- 
burg and  the  foot  of  LaKe  Ontario. 

April  13,  1897,  the  removal  of  the  obstructions  to  a  depth  of  1.4 
feet  greater,  i.  e.,  to  18  feet  below  the  zero  of  the  Oswego  gauge,  was 
included  in  the  project,  thereby  increasing  the  total  estimated  cost  to 
$108,000. 

The  amount  expended  to  June  30, 1902,  was  $67,581.94,  all  for  works 
of  improvement. 

At  this  date  all  the  rock  ledges  in  United  States  waters  had  been 
removed  to  18  feet  below  the  zero  of  the  Oswego  gauge. 

The  maximum  draft  that  could  be  carried  over  the  locality  under 
improvement  at  mean  low  water  June  30,  1902,  was  16  feet,  and  the 
usual  variation  of  level  of  water  surface  is  3  feet. 

All  the  commerce  of  the  St.  Lawrence  River  is  benefited  by  this 
improvement.  The  project  includes  the  removal  of  shoals  in  Canadian 
waters,  but  no  appropriation  was  made  in  the  last  river  and  harbor  act 
for  this  purpose,  anci  no  work  can  be  done  during  the  next  fiscal  year. 

For  more  extended  information  see  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  page  3373  et  seq. 

.July  1 ,  1901,  balance  unexpended $1, 110.  74 

June  30,  1902,  amount  exi)ended  during  fiscal  year 692. 68 

July  1 ,  1902,  balance  unexpende<i 418. 06 

(See  Appendix  R  R  9.) 

9.  IlarhoT  at  Ogdensburg^  N.  T. — In  its  original  condition  the  low- 
water  depth  in  this  harbor  was  9  feet  in  the  channel  leading  to  the 
Oswegatchie  River,  10  to  12  feet  in  the  two  lower  entrance  channels, 
and  6  to  12  feet  along  the  city  front. 
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The  original  project  of  1868  was  to  dredge  to  the  depth  of  12  feet 
and  to  build,  if  necessary,  5,500  linear  feet  of  piers,  at  an  estimated 
cost  of  $100,000.  The  piers  were  never  built.  The  proieet  of  1882 
provided  for  dredging  the  channel  across  the  shoal  to  the  mouth  of 
the  Oswegatchie  to  It)  feet  and  all  other  channels  to  16  feet  at  extreme 
low  water,  at  an  estimated  cost  of  $70,000.  The  present  project  (see 
Annual  Report  of  the  Chief  of  Engineers  for  1S90,  p.  2872)  provided 
for  dredging  all  the  channels  to  a  depth  of  16.5  feet  below  the  zero  of 
the  Ogdensburg  gauge  (15  feet  below  the  zero  of  the  Oswego  gauge), 
at  an  estimated  cost  of  $158,950.  The  project  was  modified  February 
27,  1897,  to  deej^n  the  two  lower  entrance  channels  to  16  feet  below 
the  zero  of  the  Oswego  gauge,  and  by  act  of  March  3,  1899,  further 
modified  to  dredge  900  feet  of  the  channel  along  the  front  of  Ogdens- 
burg above  Franklin  street  to  but  14  feet  below  the  same  zero;  else- 
where the  projected  depths  to  remain  15  feet. 

The  amount  expended  to  June  30,  1902,  was  $297,313.27,  of  which 
$40,065.97  was  applied  to  maintenance  of  improvement. 

The  maximum  draft  that  could  be  carried  over  the  improvement  at 
mean  low  water  June  30,  1902,  was  as  follows:  In  the  lower  entrance 
channels,  15  feet;  in  the  channel  along  the  city  front,  12  feet;  else- 
where, 15  feet.     The  usual  variation  of  level  of  water  surface  is  3  feet. 

The  following  is  a  statement  of  commerce  at  this  port  for  the  past 
ten  years: 


Tons. 

1892 625,840 

1893 908,048 


Tons. 

1897 866,035 

1898 645,201 


1894 736,084  i  1899 670,363 

1895 693,825     1900 646,248 

1896 886,438  '  1901  (incomplete) 439,148 

Work  proposed  for  the  next  fiscal  year  necessary  to  make  improve- 
ment available  consists  in  removing  the  hardpan  at  the  mouth  of  the 
Oswego  River  and  dredging  channels  wherever  necessar>\ 

For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2451  et  seq. 

July  1,1901, balance  unexpended $636.53 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .    20, 000. 00 

20,636.53 
June  30, 1902,  amount  exi)ended  durinj?  fiscal  year 594. 24 

July  1,1902,  balances  unexpended 20,042.29 

(See  Api>endix  R  R  10.) 

10,  St,  Lawrence  River  at  thilieadofljm^i  Sault  Island^  Nmo  York. — 
This  is  a  new  work  and  consists  of  dredging  a  channel  1,700  feet  long 
across  a  shoal  at  the  head  of  Ijong  Sault  Island,  in  the  St.  Lawrence 
River,  to  be  150  feet  wide  and  18  feet  deep. 

No  funds  are  yet  available  and  no  work  has  l>een  done,  the  project 
having  been  adopted  June  13,  ltK)2. 

The  shoalost  locality  under  improvement  is  5  feet,  and  the  usual 
variation  of  level  of  water  surface  is  2  feet.  The  commerce  to  be 
benefited  is  wholly  prospective. 

No  additional  work  is  proposed,  it  being  intended  to  finish  the  work 
with  this  appropriation. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902 $48, 000. 00 

July  1, 1902,  balance  unexpended 48,00a00 

(See  Appendix  R  R  11.) 
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P  A  C?  I  F  I  C    COAST. 

IMPROVEMENT   OF   RfVERS   AND    HARBORS    IN   CALIFORNIA   SOUTH 

OF  SAN  FRANCISCO  BAY. 

This  district  was  in  the  charge  of  Capt.  J.  J.  Meyler,  Corps  of 
Engineers,  to  December  12,  1901;  in  the  tempo rarv  charge  of  Lieut. 
CoC  Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  from  December  13, 
1901,  to  January  28,  1902;  in  the  temporary  ciiarge  of  Lieut.  Col. 
Thomas  H.  HandbuiT,  Coips  of  Engineers,  from  January  28  to  March 
31, 1902,  and  in  the  charge  of  Capt.  Edgar  Jadwin,  Corps  of  Engineers, 
since  March  31, 1902.  Division  Engineer,  Col.  Jared  A.  Smith,  (^rps 
of  Engineers,  to  September  23,  1901,  and  Lieut.  Col.  I).  P.  Heap, 
Corps  of  Engineers,  from  September  23  to  December  13,  1901,  and 
since  March  31,  1902. 

1.  San  Diego  Ifarhoi^  Califortna. — San  Diego  Harbor  is  just  north 
of  the  national  boundary  of  Mexico  and  482  nautical  miles  south  of 
San  Francisco. 

The  river  and  harbor  act  approved  March  3,  1875,  appropriated 
$80,000  for  the  construction  of  a  dike  across  the  mouth  of  tne  San 
Diego  River,  causing  it  to  empty  into  False  Bay,  and  thus  prevent  San 
Diego  Harbor  from  being  injured  by  the  deposit  of  material  brought 
down  during  flood  stages.  This  work  was  completed  in  1876,  at  a  cost 
of  $79,798.72,  which,  with  the  cost  of  repairs  made  up  to  the  time  of 
adoption  of  the  present  project,  brought  this  amount  to  $81,918.45. 

Tne  present  project  for  the  improvement  of  the  harbor,  approved 
December  8  and  30,  1890,  has  for  its  object  the  construction  ot  a  jetty 
on  Zuninga  Shoal,  at  the  entrance  to  the  harbor;  the  maintaining  of  a 
channel  SS  feet  deep  at  mean  low  tide  and  500  feet  wide  through  the 
middle  ground,  and  the  repairs  of  the  dike.  The  jetty  was  to  bea}x)ut 
7,600  feet  long,  extending  from  Coronado  Island  out  on  Zuninga  Shoal, 
with  a  view  to  gaining  20  feet  at  mean  low  tide  on  the  outer  bar,  where 
the  survey  of  1887  showed  a  depth  of  21  feet. 

The  original  estimated  cost  of  this  improvement  was  $394,400,  but 
as  work  on  the  inner  half  of  the  jetty  progressed  under  the  different 
contracts  it  became  evident  that  this  sum  would  be  inadequate.  There- 
fore, under  date  of  June  20,  1900,  the  local  officer  was  authorized  to 
change  this  estimated  cost  to  $542,850. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1902,  is  $273,863.75.  The  jetty  has  been 
completed  for  a  distance  of  4,595  feet,  and  the  foundation  course 
extended  430  feet  farther. 

No  material  results  in  the  way  of  increased  depth  or  width  of  channel 
over  the  outer  bar  have  been  obtained  during  tne  past  fiscal  year,  the 
least  channel  depth  being  approximately  22  feet;  the  average  height 
of  all  high  waters  above  the  plane  of  reference  is  4.8  feet. 

In  1896  a  contract  for  further  repairs  on  the  restraining  dike  was 
made  the  cost  of  the  work  amounting  to  $4,913.58. 

The  river  and  harbor  act  of  June  13,  1902,  has  appropriated  $75,000 
for  continuing  this  improvement,  with  the  proviso  that  a  contract  or 
contracts  may  be  entered  into  by  the  Secretary  of  War  for  such 
materials  and  work  as  may  be  necessary  to  complete  the  approved  proj- 
ect, to  be  paid  for  as  appropriations  may  from  time  to  time  be  made 
by  law,  not  to  exceed  m  the  aggregate  $192,850  in  addition  to  the 
$75,000  mentioned  above.  The  work  of  continuing  this  im\)rovQ«\fc\A» 
will  be  begun  at  an  early  date. 
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The  commerce  of  this  harbor  was  121,180  tons  for  the  year  1901,  this 
being  a  decrease  of  20  pjer  cent  over  that  of  the  previous  year.  The 
effect  on  commerce  of  tliis  work  of  improvement  will  be  to  aiimit  of  the 
entrance  of  deeper-draft  vessels,  and  to  make  their  passage  safer  by 
straightening  out  the  channel. 

July  1,  1901,  balance  unexf)ende<l $1,718.32 

Amount  appropriateil  by  river  and  harbor  act  approved  June  13, 1902.. .     75, 000. 00 

76, 718. 32 
June  30,  1902,  amount  expended  during  fiscal  year .52 

July  1,  1902,  balance  unexpende<l 76,717.80 

I  Amount  (estimated)  required  for  completion  of  existing  project 192, 850. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpendeil  July  1,  1902 192,850.00 
Submitted  in  compliance  with  requirements  of  sundr\'  ci\al  act  of  June 
4,  1897. 

(See  Appendix  S  S  1.) 

2,  Deep-vmUr  harhor  at  8an  Pedro  Bay^  Califarnia, — The  river 
and  harbor  act  of  June  3,  1896,  provided  for  the  appointment  of  a 
Board  to  determine  uix)n  the  location  of  a  deep-water  harbor  for  com- 
merce and  for  refuge  in  Santa  Monica  Bay,  California,  or  at  San 
Pedro,  in  the  same  State,  the  decision  of  a  majority  of  the  Board  as  to 
location  to  be  final.  The  Board  was  to  make  plans,  specifications,  and 
estimates  for  said  iniprovement.  After  the  Board  had  rendered  its 
decision  and  submittea  its  report  the  Secretary  of  War  was  empowered 
to  make  contracts  for  the  completion  of  the  selected  harbor  in  accord- 
ance with  the  project  of  the  Board,  at  a  cost  not  exceeding  in  the 
aggregate  *2,9()0,0()0. 

In  accordance  with  the  provisions  of  this  act  a  Board  was  appointed, 
which  submitted  its  report  ilarch  1,  1897,  deciding  in  favor  of  San 
Pedro  Bay.  The  report  of  the  Board  is  printed  in  Senate  Doc.  No. 
18,  Fifty-fifth  Congress,  first  session. 

On  August  12,  1898,  a  contract  was  entered  into  with  Messrs.  Held- 
maier  &  Neu,  of  Chicago,  111.,  for  the  construction  of  the  entire 
breakwater,  the  price  bid  by  them  being  $1,303,198.54.  The  con- 
trax'tors  were  to  commence  work  on  or  before  November  12, 1898,  and 
they  were  to  so  prosecute  it  as  to  earn  each  year  the  money  appropri- 
ated by  Congress. 

This  contract  was  annulled  on  March  19,  1900,  the  contractors  hav- 
ing failed  to  attain  the  rate  of  progress  required  by  the  specifications. 

On  June  7,  1900,  a  contract  for  continuing  and  completing  the  con- 
struction of  the  breakwater  was  entered  into  with  the  California  Con- 
struction Company,  of  San  Francisco,  Cal.,  and  the  same  was  approved 
by  the  Chief  of  Engineers  on  June  27,  1900;  time  of  commencement 
of  work  to  be  August  4,  1900;  rate  of  progress  to  be  as  required  by 
the  specifications.  The  estimated  cost  of  this  work  at  the  prices  bid 
for  stone  and  concrete,  and  allowing  10  per  cent  for  engineering 
expenses  and  contingencies,  is  $2,613,100.66. 

Under  this  contract  645,149  tons  of  stone  has  been  delivered  and 
placed  in  the  substructure  of  the  breakwater.  This  substructure  is 
practicjill}^  completed  for  a  distance  of  4,016  feet  from  its  westerly 
extremitv,  and  has  been  more  or  less  built  up  for  a  distance  of  560 
feet  farther. 

The  amount  expended  on  this  work  to  June  30, 1902,  is  $537,982.63. 
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The  commerce  of  San  Pedro  Harbor,  heretofore  simply  an  auchom^e 
ground  in  open  roadsteacl,  is  so  intimately  connected  with  that  of  Wil 
mington  Harbor  that  reference  is  made  thereto  for  statistics  on  same. 
The  effect  on  commerce  of  this  work  will  be  to  afford  a  place  of  refuge, 
easy  of  access  and  secure  from  storms,  for  coastwise  and  deep-draft 
vessels,  and  a  protected  harbor  of  about  1  square  mile  in  area  for  the 
commerce  of  the  latter  class  of  vessels.  Vessels  while  waiting  for  a 
favorable  tide  in  order  to  enter  the  inner  harbor  of  San  Pedro  now 
anchor  in  the  lee  of  the  partly  built  breakwater. 

July  1,  1901,  balance  unexpended a$575, 152.92 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 31 1, 085. 00 

886,  237. 92 
June  30,  1902,  amount  expended  during  fiscal  year 352, 691. 31 

July  1,  1902,  balance  unexpended 533,546.61 

July  1,  1902,  outstanding  liabilities 32,679.51 

July  1,  1902,  balance  available 500,867.10 


July  1,  1902,  amount  covered  by  uncompleted  contracts 2, 093, 975. 95 


Amount  (estimated)  required  for  completion  of  existing  project 1, 593, 108. 43 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 400, 000. 00 

Submitted  in  compliance  with  requirements  of  sunary  civil  act  of 

June  4,  1897. 

(See  Appendix  S  S  2.) 

3.  WUmijigton  Harbor^  California, — Wilmington  is  situated  at  the 
head  of  a  small  estuary  which  has  its  outlet  in  the  bay  of  San  Pedro, 
and  is  393  nautical  miles  to  the  southward  of  San  Francisco. 

Previous  to  the  commencement  of  the  improvement,  in  1871,  there 
was  a  depth  of  less  than  2  feet  of  water  at  low  tide  at  the  entrance. 

The  original  project,  approved  July  1,  1871,  contemplated  gaining 
a  depth  of  10  feet  at  mean  low  tide.  This  depth  was  obtained  in  1881, 
at  a  cost  of  $655,000,  when  a  further  project  to  increase  depth  of  chan- 
nel from  10  to  15  feet  at  mean  low  tide  by  dredging  a  reef  and  between 
the  jetties,  raising  existing  works,  and  extending  the  jetties  to  18  feet  of 
water  in  San  Pedro  Bay  was  submitted.  This  project  was  completed 
in  1893,  at  a  cost  of  1399,497.68. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  1^50,000  for 
improving  the  harbor  in  accordance  with  a  project  submitted  in  1894 
for  a  channel  depth  of  18  feet  at  mean  low  tide,  at  an  estimated  cost 
of  $392,725.  Owing  toceilain  provisos,  however,  this  money  was  not 
available  >vithout  further  action  by  Congress. 

The  river  and  harbor  act  of  June  13,  1902,  provides  for  the  further 
improvement  of  this  harbor  by  appropriating  $250,000  for  carrying 
forward  this  "work  in  accordance  with  the  plan  for  its  partial  improve- 
ment as  submitted  in  House  Doc.  No.  357,  Fifty-sixth  Congress,  first 
session  (sec  also  Annual  Kepoit  of  the  Chief  of  Engineers  for  1900, 

Sp.  4194-4211),  including  the  construction  or  purchase  of  a  suitable 
redge;  the  unexpendea  $50 JK)0  appropriated  under  act  of  June  3, 
1896,  is  also  made  available  for  this  work. 


«  A  refundment  of  $299.58  was  made  in  September,  1901,  by  the  disbursing?  ofBcer 
of  the*  Board  authorized  by  a<;t  of  .Time  3,  1896,  to  locate  tne  deep-water  harbor, 
being  the  amount  of  a  disallowance  by  the  Auditor  in  settlement  of  his  accounts. 
The  amount  expended  by  the  Board  is,  therefore,  $35,555.76,  inst/e»A  ol  ^^,^^'^<i 
as  heretofore  reported. 
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This  work,  including  dredgo,  is  estimated  to  east  $550,000.  Work 
on  this  project  will  be  hegun  iit  an  early  date. 

Up  to  the  close  of  the  tiscal  year  ending  June  f5(),  1JH)2,  the  amount 
expended  on  this  improvement  is  $y54,4i^7.()8,  though  no  work  has 
been  done  since  1893. 

By  this  expenditure  the  available  channel  depth  has  })een  increased 
from  2  feet  to  approximately  15  feet  at  mean  low  tide,  which  is  the 
least  channel  deptn  over  the  bar  at  the  entrance  at  the  close  of  the 
tiscal  year;  the  average  rise  of  the  tide  al)ove  this  plane  of  reference 
is  5.1  feet. 

The  commerce  of  this  harbor,  which  is  principally  coastwise,  was 
486,788  tons  for  the  year  IIMU,  an  incirease  of  91.8  per  cent  over  the 
previous  year.  No  new  steamshi})  lines  have  been  established  during 
the  vejir. 


July  1 ,  1901,  balance  unexpndtnl $50, 502. 

Amount  approj)riate<l  by  river  and  harbor  act  ai)pn)vtHl  June  l.S,  1902..  250,000. 


32 
00 


July  1,  1902,  balance  unexpended 300,502.32 

(See  Appendix  S  S  3.) 

.^.  San  Lulif  OhtKpo  IIarhn\  California. — San  Luis  Obispo  Harbor 
is  9  miles  to  the  southward  and  westward  of  the  town  of  San  Luis 
Obispo,  216  nautical  miles  from  San  Fmncisco. 

It  IS  a  bight  of  the  coast  about  18  miles  long  between  Point  San  Luis 
on  the  north  and  Point  Sal  on  the  south.  Tne  upper  end,  where  Port 
Harford  is  situated,  has  a  wharf  and  is  the  part  used  for  commercial 
purposes.  Whaler  Reef,  ext<»ndin^  nearly  half  a  mile  to  the  south- 
ward and  eastward  of  Point  San  Luis,  forms  more  or  le.ss  of  a  natural 
breakwater,  but  during  the  winter  season  it  is  exposed  to  the  heavy 
swell  caused  by  southerly  gales. 

The  original  project,  approved  September  22,  1888,  was  to  construct 
a  breakwater  of  rough  stone  on  Whaler  Reef,  extending  from  Point 
San  Luis  to  W^haler  Island,  and  thence  to  a  point  where  the  out<jr  reef 
rises  above  high  water.  Its  length  when  completed,  including  the 
island,  was  to  be  nearly  2,000  feet,  and  it  was  to  be  brought  up  to  the 
plane  of  mean  low  watiM*,  at  an  estimated  cost  of  $284,898.  This  proj- 
ect was  subseauently  modified,  January  17,  1893,  so  as  to  raise  the 
structure  to  a  height  of  0  feet  above  high  water,  with  a  thickness  on 
top  of  20  feet  and  such  side  slopes  as  may  l>e  assumed  under  the  action 
of  the  sea.     The  estimated  cost  was  increased  to  §508,600. 

The  amount  expended  up  to  the  close  of  the  tiscal  vear  ending  June 
30,  1902,  was  *228,799.06. 

The  completed  breakwater  has  been  built  from  Point  San  Luis  and 
extended  to  a  distance  of  745  feet  from  Whaler  Island,  and  a  section, 
more  or  less  completed,  has  been  built  455  feet  farther.  The  result 
has  b(»en  to  give  increased  security  to  vessels  at  the  landing  and  anchor- 
age against  heavy  swells. 

The  storms  of  tlie  last  two  winters  have  knocked  down  a  portion  of 
the  outer  end  of  the  breakwater.  More  or  less  stone  has  also  been 
knocked  off  in  other  placets  by  the  heavy  se^is  breaking  over  the  structure. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$50,000  for  continuing  this  improvement,  and  work  will  be  begun  at 
an  early  date. 

The  connnerce  of  this  harl>or  was  40,990  tons  for  1901,  au  increase 
of  16  per  cent  over  that  of  the  previous  year. 
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July  1,  1901,  balance  unexpended $1, 200. 94 

Amount  api)ropriate(l  by  river  and  harbor  act  approved  June  13,  1902. . .     50, 000. 00 

July  1,  1902.  balance  unexpended 51, 200. 94 

July  1,  1902,  outetanding  liabilities 41.25 

July  1,  1902,  balance  available 51, 159.69 

(See  Appendix  S  S  4.) 

5.  Remi>v'n\(i  sunken  vessels  or  craft  ohstr^i^ting  or  endangering  nacl- 
gation. — The  wreck  of  a  sailboat  (name  unknown)  was  removed  from 
the  channel  in  the  inner  harbor  at  San  Pedro  on  October  28,  1901,  at 
a  cost  of  $75. 

(See  Appendix  S  S  6.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  CAUFORNIA  TRIBUTARY 
TO  AND  NORTH  OF  SAN  FRANCISCO  BAY,  AND  OF  PEARL  HARBOR, 
HAWAII. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  H.  Heuer,  Corps 
of  En^neers. 

i.  Sarhor  at  Ahnso,  Cal. — Alviso  Slough,  before  improvement, 
was  a  small  tidal  estuary  about  3^^  miles  in  length,  from  60  to  800 
feet  in  width,  and  from  3  to  7  feet  in  depth  at  low  water.  The  range 
of  the  tide  varies  from  7  to  11  feet.  The  village  of  Alviso  is  situal<»d 
at  the  head  of  the  slough.    ' 

Congress  required  preliminary  examination  of  this  slough  in  181^0 
and  again  in  1892,  and  a  survey  with  estimate  for  improvement  in 
1896.  All  reports  of  examinations  made  stated  that  the  slough  was 
unworthy  of  improvement  by  the  General  Government.  The  report 
of  1896  submitted  a  plan  for  a  dredged  channel  7  feet  deep  at  low 
water,  60  feet  wide  generally,  and  80  feet  wide  opposite  the  wharves, 
and  for  a  V-shaped  turning  basin  in  front  of  the  village,  so  that  boats 
could  turn  around.  The  estimated  cost  of  the  project  was  ^8,(K10. 
By  act  of  March  3,  1899,  Congress  appropriated^$48,000  to  carry  out 
the  above-outlined  project. 

A  project  for  the  work,  based  upon  the  project  adopted  by  Congress, 
was  approved  May  11, 1899.  Under  it  a  contract  was  let  in  September, 
1899,  for  doing  tfie  work  required.  The  contractor  failed  to  do  any 
work,  and  the  contract  expired  by  limitation.  The  collection  of  the 
amount  of  the  bond  Jf  10,000,  given  by  the  United  States  Fidelity  and 
Guaranty  Company  of  Mar}nand  for  the  faithful  fulfillment  of  the 
contract,  has  been  turned  over  to  the  Department  of  Justice. 

Contract  for  the  work  was  again  let  in  May,  1900,  and  the  work  was 
completed  in  June,  li^Ol,  leavmg  a  channel  of  the  full  width  and  depth 
contemplated  by  the  approved  pro]ect. 

The  amount  expended  on  the  existmg  project  to  June  30,  1902, 
which  resulted  in  the  completion  of  the  project  as  adopted,  was 
$27,543.47,  leaving  an  available  balance  of  ^20,456.53,  which  may 
possibly  be  mcrcased  by  the  $10,000  due  from  the  surety  company 
referred  to. 

By  act  of  Jun(>  13,  1902,  Congress  made  the  unexpended  balance, 
remaining  from  the  appropriation  heretofore  made,  available  for  the 
extension  and  further  improvement  of  the  channel  heretofore  made. 

The  improvemi'nt  made  has  practically  been  maintained,  but  as  far 
as  can  be  ivscerUiined  has  resulted  in  no  increase  of  commerce.  In 
1901  a  small  steamer,  the  Swn  Joae^  192  tons  gross  tonuag^^ToaAfe^^^l 
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trips  from  San  Francisco  to  Alviso,  carrying  passengers  and  freight. 
Tlie  business  done  was  ver}^  small,  but  a  statement  of  the  amount  could 
not  be  obtiiined.  A  few  scow-schooners  also  made  occasional  trips 
into  Alviso  Slough. 

July  1 ,  1901 ,  balance  unexpemled $21, 621. 91 

June  80,  1902,  amount  exjiendeil  during  fiscal  year 1, 165. 38 


July  1,  1902,  balance  unexpended 20,456.53 

(See  Appendix  TTl.) 

^.  Redwood  Cret^^  California, — This  creek  is  tributary  to  San 
Francisco  Ba3%  and  the  sum  of  $23,400  was  expended  on  its  improve- 
ment prior  to  June  30,  1895. 

The  river  and  harbor  act  of  June  13,  1902,  provides  for  the  further 
improvement  of  this  stream,  in  accordance  with  plan  printed  in  House 
Doc.  No.  87.  Fifty-fourth  Congress,  second  session,  and  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  3349.  This  plan  con- 
templates dike  construction  and  dredging  at  an  estimated  cost  of  $8,400, 
witn  a  view  of  obtaining  a  5-foot  channel  up  to  the  Redwood  City 
wharf. 

No  work  was  in  progress  during  the  year. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .    $8, 400. 00 
July  1,1902,  balance  unexpended 8,400.00 

J.  Harbor  at  San  Franoisco^  Cal, — The  river  and  harbor  act  of 
March  3,  1899,  provided  for  the  removal  to  a  depth  of  30  feet  below 
low  water  of  Shag  Rock  No.  1,  Shag  Rock  No.  2,  and  Arch  Rock,  situ- 
ated in  San  Francisco  Bay,  which  were  considered  a  menace  to  navi- 
gation. 

Project,  which  provided  for  making  a  continuous  contract  for  the 
removal  of  all  three  rocks,  was  approved  April  10, 1899,  and  under  it 
contract  for  the  work  was  made.  Shag  Rock  No.  1  was  removed  by 
July  30, 1900,  and  Shag  Rock  No.  2  by  April  6,  1901.  Work  was  then 
commenced  on  Arch  Rock,  and  is  still  in  progress. 

Up  to  June  30,  1902,  $161,761.30  has  been  spent  on  this  work,  with 
the  result  that  Shag  Rock  No.  1  and  Shag  Rock  No.  2  have  both  been 
removed  to  a  depth  of  30  feet  below  low  water,  and  44  per  cent  of  the 
area  of  Arch  Rock  has  also  been  removed  down  to  the  same  grade 
pbine. 

The  river  and  harbor  act  of  June  13,  1902,  provided  as  follows: 

Iini)roving  San  Francisco  Harbor,  California,  bv  the  removal  of  Blossom  Rock: 
The  river  and  harbor  Act  of  March  third,  eighteen  hundred  and  ninetv-nine,  wherein 
provision  waa  made  for  removing  Arch  Rock  and  Shag  Rocks  to  a  depth  of  thirty 
feet  lx?low  mean  low  water,  is  hereby  amended  so  as  to  include  Blossom  Rock,  and 
all  the  provisions  of  said  act  are  hereby  made  applicable  to  Blossom  Rock  as  fully  as 
to  Arch  Rock  and  Shag  Rocks. 

July  1,  1901,  balance  unexpended $214,488.86 

June  .'50,  1902,  amount  expended  during  fiscal  year 106, 250. 16 

July  1,  1902,  balance  unexpended 108,238.70 


July  1 ,  1902,  amount  (!Overed  by  uncompleted  contracts 103, 916. 38 

Amount  ( estimated )  required  for  completion  of  existing  project 92, 600. 00 

AnK)unt  that  can  l)e  profitably  expended  in  lineal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpendetl  July  1 ,  1902 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  T  T  2.) 
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^.  OaMund  flarhar^  Oallfonun, — In  its  original  condition  the  depth 
of  the  entrance  to  San  Leandro  estuarv,  which  is  now  Oakland  Har- 
bor,  was  2  feet  at  low  tide,  and  admitted  vessels  of  from  5  to  8  feet 
draft  at  high  tide. 

The  project  for  the  improvement,  which  was  approved  February  15, 
1874:,  had  for  its  principal  features  (1)  a  mid-tide  training  wall  of 
rubblestone  extended  from  the  shore  westward  into  San  J^rancisco 
Hay  about  2  miles;  (2)  a  connection  by  a  canal,  2i  miles  in  length, 
with  San  Leandro  Bay;  (3)  a  dam  at  the  entrance  to  San  Leandro 
Bay;  (4)  draining  basin  and  channel,  the  latter  to  have  a  depth  of  20 
feet  at  low  water. 

Two  moditications  were  later  adopted,  viz:  One  in  1875  to  increase 
the  width  of  the  tidal  canal  to  400  feet,  and  the  other  in  1878  to  raise 
the  training  walls  to  full-tide  height. 

Up  to  the  present  time  $2,550,600  has  been  appropriated  for  this 
work. 

Up  to  June  30,  1902,  $2,324,680.35  has  been  expended.  The  result 
is  practically  the  construction  of  Oakland  Harbor,  and  includes  a 
channel  300  feet  wide  and  20  feet  deep  at  low  water  from  the  bay  of 
San  Francisco  to  Webster  Street  Bridge;  two  stone  jetties,  one  12,000 
feet  long  and  the  other  10,000  feet  long,  built  into  San  Francisco  Bay 
on  the  north  and  south  sides  of  the  jetty  channel;  a  tidal  basin  about 
2  feet  deep  at  low  water,  covering  about  300  acres;  a  tidal-basin  chan- 
nel in  front  of  Brooklyn,  6  feet  deep  at  low  water,  200  feet  wide,  and 
5,000  feet  long;  portion  of  the  tidal  canal,  about  80  per  cent  of  which 
is  completed;  and  bridges  connecting  East  Oakland  and  Alameda, 
built  over  the  tidal  canal  at  Park  street,  Fruitvale  avenue,  and  High 
street. 

A  release  has  also  been  obtained,  by  the  payment  of  $50,000  to  the 
Central  Pacific  Railway  Company,  from  the  obligation  to  build  a  bridge 
across  the  tidal  canal  at  Washington  avenue,  which  was  imposed  by 
the  decree  of  the  court  condemning  the  site  for  the  tidal  canal. 

The  act  of  June  13,  1902,  contains  the  following: 

Improving  Oakland  Harbor,  California,  in  accordance  with  the  report  submitted 
in  House  Document  Numbered  Two  hundred  and  sixty-two,  Fifty-sixth  Congress, 
second  session,  one  hundred  thousand  dollars:  Provided,  That  a  contract  or  contracts 
may  be  entered  into  by  the  Set^retary  of  War  for  such  materials  and  work  as  maj;  l^e 
necessary  to  prosecute  said  i)roject,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  one  hundred  and  fifty  thou- 
sand dollars,  exclusive  of  the  amounts  herein  and  heretofore  appropriated. 

July  1 ,  1901 ,  balance  unexpnded $335, 538. 04 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .  100, 000. 00 

435, 538. 04 
June  30,  1902,  amount  expended  during  fiscal  year 209, 618. 39 

July  1,  1902,  balance  unexpended 225, 919. 65 


July  1,  1902,  amount  covered  by  uncompleted  contracts 54, 572. 20 


Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 
4,  1897. 

(See  Appendix  T  T  3.) 

5.  San  Pablo  Bay^  California. — This  is  a  new  work.    The  river 
and  harbor  act  of  «fune  13,  1902,  provides  for  constructing  a  channel 
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between  the  Strait  of  Karquines  and  the  Golden  Gate,  off  Point 
Pinole,  Point  Wilson,  and  Lone  Tree  Point,  300  feet  wide  and  30  feet 
deep,  in  accordance  with  report  printed  in  House  Doc.  No.  89,  Fifty- 
sixtli  Congress,  first  session,  and  in  the  Annual  Report  of  the  Chief  of 
Engincei's  for  1900,  page  4260.  A  continuing  contract  in  the  sum  of 
$281,000,  exclusive  of  the  amount  appropriated,  is  authorized  for 
completing  the  project.  The  estimated  cost  of  this  work  is  $381,000, 
and  ^10,000  annually  for  maintenance. 
There  were  no  operations  during  the  past  year. 

Amount  appropriated  by  river  and  harbor  act  approved  June  18, 1902. ..$100, 000. 00 
July  1,  1902,  balance  unexpended 100, 000. 00 

I  Amount  (estimated )  requireil  for  completion  of  existing  project 281, 000. 00 
Amount  that  can  l)e  protitably  exjwnaed  in  fiscal  vear  ending  June  30, 
1904,  in  addition  to  the  balance  unexr>ended  July  1,  1902 200,000.00 
Submitteil  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

6*.  S(in  Joaquin  Rlver^  California, — Before  improvement  the  low- 
water  channel  to  Stockton  was  only  G  feet  in  depth,  and  contained 
seveml  sharp  bends,  where  navigation  was  difficult,  while  the  upper 
river,  above  Stockton,  was  navigable  for  hut  a  few  months  in  the  year 
during  high-water  stage. 

The  project  for  improvement,  which  was  made  and  approved  in 
1877  and  slightly  niodihed  in  1881  and  1888,  had  for  its  object  to  secure 
and  maintain  by  dredging  a  channel  9  feet  deep  at  low  water  and  100 
feet  wide,  through  the  tidal  portions  of  the  river  and  Stockton  channel 
to  Stockton,  and  a  channel  in  Mormon  Slough,  4  feet  deep  at  low  water 
and  80  feet  wide,  to  Miller's  warehouse;  also  the  temporary  improve- 
ment of  the  low-water  channel  of  the  upper  river  bv  dredging,  scmp- 
Ing,  removal  of  snags,  and  the  closure  or  partial  closure  of  Paradise 
Cut  and  I^ird  Slough. 

The  amount  expended  on  this  improvement  \jq  June  30,  1902,  has 
been  ^84,71)4.01.  The  results  o})tained  have  l)een  the  maintenance  of 
a  channel  to  Stockton,  practically  1)  feet  in  depth,  the  result  of  dredg- 
ing carried  on  each  year  since  1877;  the  straightening  of  the  river  4i 
miles  by  cut-offs  which  have  })een  made,  three  n(»ar  Devils  Elbow,  one 
at  Head  Reach,  a  double  cut-off  in  the  narrows  below  Stockton,  and  a 
double  cut-off  at  Twenty -one  Mile  Slough,  and  the  improvement  of 
the  navigjition  of  the  upper  river  bvthe  removal  of  snags  and  the  par- 
tial closure  of  Paradise  Cut  and  Laird  Slough  by  dams. 

During  the  past  fiscal  year  $18,821.05  has  been  expended  on  this 
work,  in  dredging  in  Stockton  channel  and  in  the  river  below  Stockton. 

It  is  propos(;d  to  apply  the  balance  availal)le,  $34,70.5.99,  to  maintain- 
ing 9  feet  depth  to  Stockton,  and  such  other  work  under  the  approved 
project  as  may  be  necessary  to  prevent  interruption  to  commerce. 

Most  of  the  dredging  done  in  Stockton  channel  has  been  rendered 
necessary  by  the  enormous  amount  of  detritus  brought  down  by  the 
winter  and  spring  floods  through  Mormon  Slough  from  the  Calaveras 
River;  but  by  act  of  «lune  13,  1902,  Congress  appropriated  funds  for 
the  diversion  of  the  waters  of  Mormon  Slough. 

The  commerce  of  the  lower  San  Joaciuin  iiiver,  below  Stockton,  is 
large  and  impoitant.  It  is  carried  on  13  steamers,  averaging  550  tons 
ea(3i;  14  barges,  averaging  at  least  100  tons  each,  and  many  scow- 
schooners.  On  the  upper  river  it  is  small,  uncertain,  and  unimportant, 
for  many  years  there  being  no  navigation  owing  to  failure  of  crops 
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from  drought  and  extremely  low  stages  of  water.  During  1901  the 
commerce  of  the  San  Joaquin  River  was  reported  as  357,746  tons 
and  84,842  passengers,  of  wnich  only  10,000  tons  of  freight  was  car- 
ried on  the  upper  river. 

On  June  30,  1902,  the  maximum  draft  that  could  he  carried  to 
Stockton  was  10  feet  at  mean  low  tide,  the  river  not  having  yet  fallen 
to  its  lowest  stage. 

July  1,  1901,  balance  unexpended $30,527.04 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902  ...     18, 000. 00 

48, 527. 04 
June  30,  1902,  amount  expended  during  fiscal  year 13, 821. 05 

July  1,  1902,  balance  unexpended 34,705.99 

(See  Appendix  T  T  4.) 

7.  Stockton  and  Mormon  channels^  San  Joaquin  Hiver^  Callfotmin. — 
The  river  and  harbor  act  of  June  13,  1902,  provides  for  improvement 
of  this  localitv  in  accordance  with  report  printed  in  House  Doc.  No. 
152,  Fifty -fifth  Congress,  third  session,  and  in  the  Annual  Report  of 
the  Chiei  of  Engineers  for  1899,  page  3189.  The  plan  of  improvement 
proposes  the  diversion  of  the  waters  of  Mormon  cnannel,  to  be  accom- 
plisned  by  means  of  a  dam  to  be  located  about  3  miles  east  of  Stockton, 
and  the  construction  of  a  canal  24,860  feet  long,  160  feet  wide  at  the 
bottom,  thence  to  the  north  branch  of  Calaveras  River,  the  estimated 
cost  being  $265,016,  which  includes  the  cost  of  dredging  in  the  river, 
purchase  of  ri^ht  of  way,  changing  of  grades  of  highways  and  bridges, 
and  dredging  m  Mormoli  and  Stockton  channels. 

The  act  authorized  the  letting  of  a  continuing  contract  in  the  sum 
of  $175,000,  exclusive  of  the  amount  appropriated,  for  completing  the 
project. 

No  work  has  yet  been  done. 

Amoitnt  appropriated  by  rtver  and  harbor  ac^t  approved  June  13, 1902  . .  $50, 000. 00 
July  1,  1902,  balance  unexpended 50,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 205, 016. 00 

Amount  that  can  be  profitably  ex{)encled  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  expended  July  1, 1902 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

8.  Mokelumne  River ^  California. — This  river,  a  tributarv  of  the 
San  Joaquin,  is  a  tidal  stream,  and  is  navigable  to  New  Hope  Landing, 
18  miles  above  its  mouth. 

Before  improvement  navigation  was  difficult  on  account  of  over- 
hanging trees,  numerous  snags,  and  a  shoal  opposite  New  Hope 
Landing. 

Project  was  made  and  approved  m  1884  to  remove  snags  and  over- 
hanging trees.  This  project  was  modified  August  31,  1894  (approved 
Septeniber  11,  1894),  to  include  the  removal  of  a  point  of  land  oppo- 
site New  Hope  Lauding.  Appropriations  aggregating  $18,000  were 
made  in  1884, 1886, 1888, 1892,  and  1894,  and  as  funds  have  been  avail- 
able work  has  been  done  on  the  river  in  accordance  with  the  approved 
project,  which  has  been  completed  The  amount  expended  to  J  une  30, 
1902,  was  $17,111.66. 

No  attempt  at  improving  the  depth  of  the  stream  has  been  made. 

ENO  1902 34 
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It  hits  been  widened  by  the  ri^inuval  of  overliJiii||^ing  trees,  and  there 
is  now  no  obstacle  to  navijjration  for  such  enift  as  use  this  river. 

The  amount  of  comnieree  varies  with  the  amount  of  crops  grown, 
and  for  ll^Ol  was  reported  as  81,701  tons.  Prac-ticjilly  all  tnat  grows 
on  or  near  the  })anks  of  the  river  is  tmnsported  by  the  water  route. 

Two  stern-wheel  steamers,  the  vl///w/v/,  4n:>  tons,  and  the  Cottntitmy^ 
402  tons,  running  on 'alternate  days,  maintain  a  daily  service  for  pis- 
.sengers  and  freight  between  San  Francisco  and  New  Hope  Landing. 

So  work  has  been  done  since  181»6  and  no  deterioration,  of  cliannel 
has  be(Mi  reported.  The  maximum  draft  that  can  l)e  carried  to  New 
Hope  I^ndmg  at  mean  low  water  is  fully  8  feet. 

July  1 ,  1901 ,  balance  uiioxpen<led $888. 34 

July  1,  1W2,  balanrc  unexix'iided 888. 34 

(See  Appendix  T  T  5.) 

ft,  Sfir-rfunenfo  and  Feather  nvt-rs^  Califonrin, — An  act  of  Congress 
of  June  8,  181>6,  provided  for  the  appointment  of  a  Board  of  three 
Engineer  officers  for  the  purpose  of  carrying  on  the  improvement  of 
the  Sacramento  and  Feather  rivers. 

The  condition  of  the  Sacramento  River  below  Sacramento  before 
improvement  was  such  that  boats  drawing  alK)ut  7  feet  depth  of  water 
could  at  low-wat(T  stage  reach  Sacramento.  Al>ove  Sacramento  navi- 
gjition  was  difficult  and  dangerous,  on  account  of  numerous  snags, 
shoals,  and  rapids. 

The  original  project  of  1874  contemplated  the  improvement  of  the 
low- water  chann(»Ls  of  the  Upper  Sacramento  and  Feather  rivers  by 
removing  snags,  scraping  bars,  and  the  construction  of  temi>orarv  wing 
djuns.  In  1SJ)0  the  pro](»ct  was  enlarged  to  include  the  closure  of  a 
large  crevasse  at  Paine's  break,  1^  miles  below  Sacramento.  In  1892 
the  project  was  agsiin  enlarged  to  include  the  closure  of  Jacob  Slough, 
a  crova>ise  about  14  miles  above  Sacramento,  and  the  treatment  of  the 
Yu})a  Riv(»r  near  and  above  Marysville,  where  enormous  quantities  of 
mining  detritus  had  been  deposited,  and  in  1893  to  build  wing  dams  at 
H(»acock  Shoals,  below  Sacramento. 

The  Board  of  Engineer  officers  herein  referred  to  made  its  prelim- 
inary ri^poit  and  estimate  on  December  14,  1897,  and  recommended 
channel  contraction  to  obtain  low- water  channel  depths  of  7  or  8  feet 
at  localiti(»s  })elow  Sacramento  where  the  river  was  abnormally  wide. 

On  October  11,  1898,  the  Board  made  a  more  elaborate  report, 
which  is  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1899,  page  :^I73,  from  which  it  appears  that  the  Sacramento  River 
Inflow  Sacramento  can  be  improvea  by  a  system  of  wing  dams,  supple- 
mented by  dredging,  if  necessary,  at  certain  shoals,  to  give  a  least 
depth  of  7  f(»et,  at  an  estimated  cost  of  $280,0(X);  that  a  4- foot  depth 
can  be  maintained  above  Sacramento  to  Colusa,  and  a  3-foot  depth 
th(Mice  to  Kedblutf,  by  the  removal  of  snags  and  the  concentration  of 
channel  widths  by  temjwrary  works,  as  has  been  the  practice  hereto- 
fore, at  an  annual  estimated  expense  of  ^25,000. 

Th(»  Board  also  expressed  the  opinion  that  no  pennanent  improve- 
ment, at  reasonable  or  justifiable  cost,  can  l)e  carried  out  on  the 
Feather  River  until  the  flow  of  sand  and  other  mining  detritus  from 
the  Vu})a  and  Bear  rivers  is  stopped. 

On  March  8,  181*9,  Congress,  m  accordance  with  recommendations 
in  said  report,  appropriated  ?^o,00U  for  contmuing  improvement  of 
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the  Sacramento  River  from  the  city  of  Sacramento  to  the  mouth  of  the 
river,  and  authorized  continuing  contracts  to  the  limit  of  Jf280,0OO. 

The  total  expenditure  for  improvement  on  the  Sacramento  and 
Feather  rivers  to  June  30,  1902,  amounted  to  $792,154.67.  The  sun- 
dry civil  act  of  June  6,  1900,  contained  an  item  of  $60,000  for  con- 
tinuing improvement  from  Saci^amento  to  the  mouth  of  tlie  river. 

With  the  $90,000  appropriated  contracts  were  made  (under  projects 
approved  May  19,  1899,  and  July  2,  1900)  in  September,  1899,  and  in 
March,  1901,  to  build  wing  dams  at  certain  localities  between  the  city 
of  Sacramento  and  the  mouth  of  the  Sacramento  River.  Forty-four 
wing  dams,  consisting  of  piles,  brush,  and  rock,  were  constructed,  of 
an  aggregate  length  of  8,850  feet,  or  an  average  length  of  about  201 
feet,  at  a  total  cost  (including  engineering,  office,  and  all  other  expenses) 
of  $32,211.71,  or  an  average  cost  of  $3.64  per  linear  foot  of  completed 
wing  dam. 

In  the  fiscal  year  ending  June  30,  1902,  33  of  these  wing  dams  were 
completed,  aggregating  6,952  feet  in  length,  at  a  total  cost  (including 
all  engineering  expenses)  of  $24,069.96.  The  result  is  a  least  channel 
depth  of  7  feet,  and  probably  100  feet  in  width,  at  low-water  stage  on 
all  shoals  between  Sacramento  and  the  mouth  of  the  river,  at  a  cost  of 
about  11.6  per  cent  of  the  estimated  cost  of  the  improvement.  Unless 
other  shoals  should  develop  at  unexpected  localities,  it  is  believed  that 
no  work  of  any  consequence,  other  than  snag  removal,  maintenance, 
and  slight  repairs  to  existing  wing  dams  will  be  required  on  the  lower 
river  in  the  near  future. 

The  work  of  snag  removal  in  the  lower  river  was  inadvertently 
omitted  from  the  Board's  reports  of  1897  and  1898,  which  are  printed 
in  House  Doc.  No.  186,  Iift3'^-fifth  Congress,  se<^ond  session,  and 
House  Doc.  No.  48,  Fifty -fifth  Congress,  third  session,  referred  to  in 
the  appropriation  act  of  March  3,  1899.  By  strict  construction  of 
the  latter  act,  none  of  the  money  appropriateci  would  be  available  for 
snagging  in  the  river  below  Sacramento.  Snags  accunmlate  in  this 
portion  of  the  river  and  must  be  removed  to  maintain  navigation.  The 
Board  recommends  that  any  unexpended  balance  from  the  appropria- 
tion for  improving  Sacramento  River  below  Saci*amento  be  made 
available  for  use  of  snagging  when  necessary. 

A  slight  tidal  influence  is  now  felt  at  Sacramento.  The  vertical 
range  of  the  river  at  Sacramento  is  about  21  feet;  at  the  mouth  of  the 
river  the  extreme  tidal  range  is  about  7  feet.  The  advantage  derived 
from  the  improvement  has  been  such  that  during  the  past  year  no 
vessel  has  been  reported  aground  or  delayed  in  consequence  of  shoal 
water.  No  reduction  of  transportation  or  insurance  rates  nor  increase 
in  volume  of  business  has  been  reported  as  a  result  of  the  improve- 
ment. 

A  full  description  of  the  rivers,  with  commercial  statistics,  is  found 
in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1889,  page  3173. 

SACRAMENTO   AND   FEATHER   RIVERS. 

July  1,  1901,  balance  unexpended 1633.53 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .    25, 000. 00 

25, 633. 53 
June  30,  1902,  amount  expended  during  fiscal  year 576.49 

July  1,  1902,  balance  imexpended 25,057.04 
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8ACRAMENTO   RIVER. 


July  1,  1901,  balance  unexpendeil $81,858.25 

June  30,  1902,  amount  expended  during  fiscal  year 24, 069. 96 

July  1,  1902,  balance  unexpended 57,788.29 

(See  Appendix  T  T  0.) 

10,  Petaluma  Creek  and  Napa  Rlve)\  California, — (a)  Petaluma 
Creeh, — ^This  creek  is  an  estuary  of  San  Pablo  Bay,  and  is  navigable 
for  16  miles  of  its  length,  to  the  head  of  navigation  at  Petaluma,  a 
town  of  about  4,000  inhabitants. 

Before  improvement  it  was  very  crooked,  dry  in  places  at  low  water, 
and  navigation  was  dependent  entirely  on  the  tide. 

In  1880  project  was  made  and  approved  for  straightening  the  stream 
by  making  cut-offs  and  dredging  to  obtain  a  (channel  50  feet  wide  and  3 
feet  deep  at  low  tide.  Project  was  extended  July  28, 1892  (approved 
August  5, 1892),  to  dredge  the  channel  as  deep  as  JFunds  would  permit. 

Up  to  June  30, 1902,  $64,730.07  has  l)een  expended  on  this  improve- 
ment, with  the  result  that  the  channel  has  been  shortened  2.5  miles 
and  dredged  to  a  least  width  of  50  feet  and  a  least  depth  of  4  feet  ne^ir 
the  town  of  Petaluma,  and  of  6  feet  in  the  lower  portion  at  mean  low 
stages  of  tide.  The  depth  of  the  channel  near  the  town  of  Petaluma 
has  since  deteriorated  to  3  feet. 

The  sum  of  ^3.10  was  expended  during  the  past  fiscal  year  for 
removing  some  old  piles  near  the  channel  which  were  a  menace  to 
navigation.  Traffic  was  uninterrupted.  The  least  depth  of  water  that 
can  be  carried  to  Petaluma,  the  head  of  navigation,  is  3  feet  at  mean 
low  tide. 

The  commerce  of  Petaluma  Creek  is  carried  on  one  steamboat  (294 
tons),  and  numerous  scow-schooners,  which  carry  the  heavier  freight. 
No  statement  of  the  amount  of  freight  carried  in  1901  could  be 
obUiined. 

The  dminage  area  of  this  stream  is  about  83  square  miles  of  land, 
mostl}-  agricultuml;  consecjuentl}'^  large  quantities  of  detritus  ai'e 
aiuuially  carried  into  the  channel,  which  the  tide  waters  are  unable  to 
carry  out;  hence  redredging  will  be  required  every  two  or  three  years 
to  maintain  navigation. 

(h)  Xaj)a  Hirer, — Napa  River  before  improvement  had  an  average 
low-water  depth  of  5  feet,  with  the  exception  of  the  bars,  where  the 
d<»pth  was  reduced  to  less  than  1  foot  on  the  crests.  The  ordinary 
rise  of  the  tides  being  5  feet,  there  was  each  day  a  piiicticable  depth 
of  r»  feet. 

The  approved  project,  adopted  in  1888,  consists  in  dredging  the 
bars  })etween  Carr  Bend  and  Vernon  Mills,  in  the  immediate  vicinity 
of  Napa  City,  cutting  off  projecting  points  of  land  so  as  to  obtain  a 
channel  75  feet  wide  and  4  feet  deep  at  mean  low  water,  and  removing 
obstructions,  such  as  snags,  logs,  etc. 

Work  under  this  improvement  was  begun  in  1889,  and  has  been 
carried  on  ever  since  when  work  was  necessary  and  funds  were 
available. 

Up  to  June  30, 1902,  $25,086.59  has  been  expended  on  this  improve- 
ment, with  the  result  that  a  channel  has  been  dredged  through  the 
different  bars  l>etween  Carr  Bend  and  the  highway  bridge  at  Third 
street,  Napa,  the  head  of  navigation,  and  the  river  has  been  kept  clear 
of  snags  and  logs  obstructing  navigation. 
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No  work  was  done  during  the  past  fiscal  year.  During  the  fiscal 
year  the  sum  of  $10.08  was  expended  on  an  inspection  of  the  stream. 

The  commerce  of  the  stream  is  carried  on  two  steamers,  which, 
running  on  alternate  days,  maintain  a  daily  service,  and  several  scow- 
schooners.  The  amount  of  tonnage  reported  for  the  year  1901  was 
108,526  tons. 

July  1,  1901,  balance  unexpended $730. 52 

Ainount  appropriated  by  nver  and  harl)C)r  act  apj)roved  June  13,  1902 . .      6, 000. 00 

(>,  730. 52 
June  30,  1902,  amount  expended  during  fiscal  year 53. 1 8 

July  1,  1902,  balance  unexpended 0, 683. 34 

(See  Appendixes  T  T  7  and  8.) 

11.  Ilumholdt  Harbor  and  Bay^  California, — Before  improvement 
the  harbor  was  obstructed  by  a  trou})lesome  and  variable  sand  ])ar 
inclosing  the  entrance  about  a  mile  distant.  Across  the  submerged 
bar  was  a  channel  which  was  exceedingly  shifting,  uncertain,  and 
dangerous.  Its  low-water  depth  has  been  occasionally  as  much  as  25 
feet  and  f i*equently  as  little  as  9  feet.  The  bar  constantly  changed  in 
position,  the  greatest  range  being  about  li  miles.  Vessels  were  often 
storm  bound  m  the  harbor  for  long  periodis.  There  were  also  nmner- 
ous  shoals  within  the  harbor  close  to  the  whaiTes,  rendering  it  diflScult 
for  vessels  to  reach  Eureka,  Areata,  and  Hookton,  the  main  shipping 
points  on  the  bay. 

In  1882  a  project  was  adopted  for  improving  the  entrance,  with  the 
object  of  increasing  the  depth  of  water  over  the  bar  by  constructing 
a  low-tide  brush  and  stone  jetty,  extending  seaward  from  the  end  of 
the  south  spit  for  a  distance  of  6,000  feet.  Its  estimated  cost  was 
$600,000.  In  1891  a  Board  of  Engineer  officers  recommended  the 
raising  of  this  jetty  to  high  tide  and  the  addition  of  another,  making 
two  stone  and  bmsh  jetties,  nearly  parallel,  about  2,100  feet  apart, 
starting  from  the  north  and  south  spits,  respectively,  and  extending 
seaward  to  the  18-foot  contour,  with  such  groins  as  might  be  found 
necessary  during  the  progress  of  the  work.  The  north  jetty  was  not  to 
be  begun  until  the  completion  of  the  south  jetty.  The  total  cost  of  these 
jetties  and  the  necessary  bank  protection  was  estimated  at  $1,715,115 
in  addition  to  the  sum  which  had  already  been  appropriated.  In  1892 
the  project  was  slightly  modified  so  as  to  start  the  north  jett\'  from 
the  end  of  the  dike  already  built  for  shore  protection,  making  that 
a  part  of  the  jetty.  The  construction  of  the  north  jetty,  so  far  as 
thought  necessary  to  prevent  erosion,  without  waiting  for  the  com- 
pletion of  the  south  jetty,  was  also  authorized.  The  river  and  harbor 
act  of  July  13,  1892,  placed  the  improvement  under  the  continuous- 
contract  system. 

The  first  project  for  dredging  inside  the  harbor  was  made  and 
approved  in  1881,  and  provided  for  securing  by  dredging  a  channel 
12  feet  deep  and  200  feet  wide  to  the  head  of  Eureka  wharves,  and 
one  of  10  feet  deep  and  100  feet  wide  to  Areata  and  Hookton.  Thi» 
project  was  completed  in  1884.  Project  for  further  dredging  inside 
the  harbor  was  approved  March  27,  1899.  This  project  provided  for 
dredging  a  channel  15  feet  deep  at  low  water  and  as  wide  as  the  funds 
would  permit  from  the  deeper  water  in  Humboldt  Bay  to  and  in  front 
of  the  wharves  at  the  town  of  Eureka.     This  project  was  completed 
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ill  March,  1900,  and  gave  a  channel  up  to  and  in  front  of  the  town  of 
Eureka  8,900  feet  long,  200  feet  wide,  and  15  feet  deep  at  low  water. 

The  amount  expended  on  thi.s  work  to  June  30, 1902,  is  $2,174,275.26, 
of  which  $130,884.69  has  been  expended  on  dredging  in  the  inner 
harbor  and  $2,043,390.57  on  improving  the  entrance. 

The  result  was  the  completion  of  all  the  projects  for  improving  the 
entrance  and  dredging  tne  inner  harbor.  A  channel  between  the 
jetties,  1,350  feet  wide  and  28  feet  deep  at  low  water,  was  procured 
immediately  upon  the  completion  of  the  jetties,  but  as  they  became 
beaten  down  by  the  action  of  the  sea,  it  is  probable  that  this  depth  has 
been  somewhat,  but  not  materially,  reduced.  The  channel  width  has 
been  maintained. 

During  the  past  tiscal  year  $1,063.66  was  spent  for  the  services  of  a 
custodian  to  care  for  the  plant  on  the  site,  and  for  such  minor  repairs 
as  were  necessary.  A  balance  of  $13,339.74  is  available,  which  could 
be  applied  to  the  maintenance  of  the  jetty  works,  if  necessary. 

During  the  year  1901,  1,688  vessels,  having  a  gross  tonnage  of 
567,692  tons,  passed  over  Humboldt  bar;  but  large  and  important  as 
this  commerce  is,  the  improvements  made  are  believed  to  nave  pro- 
vided a  harbor  in  every  way  adequate  to  the  demands  of  the  commerce 
of  the  port. 

July  1,  1901,  balance  unexpended $14,403.40 

June  iiOy  1902,  amount  exix;nde<l  during  fiscal  year 1, 063. 66 

July  1,  1902,  balance  unexpended 13,339.74 

(See  Appendix  T  T  9.) 

.  1^.  Pearl  Harbor^  Hawaii, — Pearl  Harbor  is  situated  on  the  island 
of  Oahu,  about  8  miles  west  of  the  city  of  Honolulu.  It  is  a  safe  and 
commodious  harbor,  with  deep  water,  but  the  entrance  is  obstructed 
by  a  bar  about  1,900  feet  through,  having  at  low  water  only  about  10 
feet  of  water  over  it  at  its  shoalest  place. 

A  full  description  of  the  harbor  is  printed  as  Senate  Ex.  Doc.  No. 
42,  Fifty -third  Congress,  third  session. 

The  river  and  harbor  act  of  March  3,  1899,  provided  as  follows: 

Improving  Pearl  Harbor,  Hawaii,  in  a<'cordance  with  the  report  submitted  by 
Rear-Admiral  Walker,  July  eleventh,  eighteen  hundred  and  ninety-four,  and  con- 
taine<l  in  Senate  Executive  Document  Numbered  Forty-two,  Fifty-third  (}oDgreflB, 
third  session:  Completing  imj»n)vemont,  one  hundred  thoiu^and  dollars. 

The  project  for  the  expenditure  of  the  funds  appropriated,  which 
was  approved  December  5,  1900,  provided  for  dredging,  by  contract, 
a  channel  through  the  bar,  30  feet  deep  at  low  water,  and  as  wide 
as  the  funds  would  permit.  Contract  was  entered  into  and  approved 
July  25, 1901,  at  44i  cents  |>er  cubic  yard.  Work  was  not  commenced 
until  March,  1902,  and  at  the  end  of  the  fiscal  year  only  about  20,000 
cu])ic  yards  had  been  removed  from  the  bar,  tfie  slow  progress  being 
due  to  the  inadequacy  of  the  plant  provided  by  the  contractor  for  the 
work. 

July  1,  1901,  balance  unexpendeil |99, 769. 61 

June  30,  1902,  amount  exjHinded  during  fiscal  year 1, 751. 77 

July  1,  1902,  balance  unexpended 98, 017. 74 

July  1,  1902,  amount  covere<l  bv  uncomplete<l  contract*? 89, 000. 00 

(See  Appendix  T  T  10.)' 
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IMPROVEMKNT  OF  RIVERS  AND  HARBORS  IN  WESTERN  ORKGON,  OF 
COLUMBIA  RIVER  ABOVE  THE  MOUTH  OF  WILLAMETTE  RIVER, 
INCLUDING  SNAKE  RIVER,  OREGON  AND  WASHINGTON,  AND  OF 
CLEARWATER  RIVER,  IDAHO. 

This  district  was  in  the  charge  of  Capt.  W.  C.  Langfitt,  Corps  of  Engi- 
neers. Division  Engineer,  CSl.  Jared  A.  Smith,  Corps  of  Engineers, 
to  September  23,  1901;  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engineers, 
from  September  23  to  September  30,  19()1,  and  Lieut.  Col.  W.  IL 
Heuer,  Coips  of  Engineers,  since  September  30,  1901. 

1.  Voquitle  River ^  Oregon  (general  iiapromifunit). — This  stream 
empties  into  the  Pacific  Ocean  at  Bandon,  Coos  County,  Oreg.,  about 
375  miles  north  of  San  Francisco.  Once  safely  across  the  bar  at  the 
mouth  of  the  river  vessels  drawing  about  11  feet  of  water  experience 
no  special  difficulty  in  ascending  tne  stream  at  high  tide  to  tne  town 
of  Coquille,  about  25  miles  above  Bandon. 

Before  improvement  the  channel  at  the  mouth  of  the  river  skirted 
the  south  headland  for  some  distance,  as  shown  on  map  opposite  page 
2682  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  and 
was  shoal,  shifting,  and  studded  with  dangerous  rocks.  The  depth  of 
the  water  on  the  ocean  bar  at  the  original  mouth  of  the  river  was 
usually  about  3  feet  at  low  tide,  or  a  little  over  7  feet  at  high  tide. 

The  original  plan  for  improvement  was  approved  in  18^78  (report 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1879,  p. 
1806),  and  provided  for  the  construction  of  two  converging  high-tide 
jetties,  built  of  rubblestone,  800  feet  apart,  so  located  as  to  cause  the 
river  to  empty  into  the  sea  about  one-half  mile  north  of  the  original 
mouth  of  the  river,  these  jetties  to  run  out  to  sea  a  sufficient  disfiince 
to  create  and  maintain  a  channel  12  feet  deep  at  low  tide.  In  1880 
the  proposed  depth  of  12  feet  at  low  tide,  to  be  obtained  in  the  channel 
at  tne  new  mouth  of  the  river,  was  reduced  to  10  feet;  in  1888  it  was 
reduc^  to  8  feet,  and  under  date  of  May  8, 1891,  the  plan  was  changed 
to  provide  that  the  jetties  should  be  600  feet  apart  at  their  outer  ends, 
instead  of  800  feet. 

The  amount  expended  on  original  and  modified  projects  prior  to 
operations  under  existing  modified  project  was  $102,299.98,  including 
16^83.90  for  snagging. 

The  existing  modified  project  may  be  said  to  date  from  1892,  when 
the  lengths  of  the  proposed  jetties  were  definitely  fixed,  and  the  char- 
acter of  the  construction  changed  by  adopting  jetties  more  in  con- 
formity to  those  at  Coos  Bay  and  Yaquina  Bay. 

The  estimated  cost  for  (completing  the  improvement,  including  pre- 
vious appropriations  (and  including  $6,883.90  expended  in  removing 
snags  in  the  river  between  Coquille  and  Myrtle  Point,  under  acts  of 
Congress  of  August  11,  1888,  and  September  19,  1890),  was  increased 
from  $164-,200  to  $285,000  (Annual  Report  of  the  Chief  of  Engineers 
for  1892,  pp.  2664-2665). 

The  modified  project  was  approved  by  the  Chief  of  Engineers 
February  20,  1892. 

The  expenditures  on  the  original  and  modified  projects  to  June  30, 
1902,  amount  to  $208,051.82,  of  which  the  sum  of  $20,874.41  was  for 
maintenance. 

The  expenditures  for  the  fiscal  year  ending  June  30,  1902,  amount- 
ing to  $1,432.68,  were  in  connection  with  caring  for  and  maintaining 
the  Government  plant  used  in  constructing  the  jetties  in  past  years. 
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On  account  of  the  limited  amount  available  no  work  was  practicable 
during  the  past  fiscal  year. 

The  total  expenditures  to  date  on  the  original  and  modified  projects 
have  resulted  in  completing  the  south  jetty  throughout  its  projected 
length  of  about  2,700  feet,  in  constructing  about  500  feet  of  the  pro- 
posed 1,500-foot  north  jetty,  and  in  removing  some  of  the  principal 
snags  o]>structing  navigation  between  Coquille  City  and  Myrtle  Point. 

The  jetty  work  has  closed  up  the  dangerous  old  channel  at  the 
mouth  of  the  river  and  opened  up  a  new  channel  straight  out  to  sea, 
with  a  depth  on  the  bar  ranging  from  4  to  10  feet  at  mean  low  tide. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  at  mean 
low  tide  in  the  new  channel  at  the  mouth  was  about  6  feet.  The 
avemge  dail^'  i*ange  of  tide  on  the  Coquille  Imr  is  4.2  feet. 

The  principal  articles  of  commerce  carried  over  the  bar  in  the  ocean 
at  the  mouth  of  the  river  are  lumber  and  coal.  This  commerce  is 
loaded  on  small  coasting  vessels  along  the  25  miles  of  the  river 
between  its  mouth  and  Coquille,  and  by  them  taken  to  San  Francisco 
for  market.  The  river  and  ocean  form  the  only  practicable  means 
for  transporting  the  commerce  of  the  region  to  marKet. 

COMMERCIAL  STATIflTICS. 


Tons. 

1879 7,000 

1882 6,630 

1883 9,438 

1884 13,100 

1885 7,649 

1886 9,080 

1887 6,631 

1888 29,197 

1889 29,309 

1891 15,994 


TODfl. 

1892 19,362 

1893 14,491 

1894 14,180 

1895 16,256 

1896 21,106 

1897 25,620 

1898 24,556 

1899 26,654 

1900 30,727 

1901 32,975 

NoTK. — ^The  8tatistic8  for  1895-1901,  incliifiive,  are  for  calendar  years;  those  for 
years  prior  to  1895  are  for  fi8<»l  years  ending  June  30.  Statistics  for  years  not  named 
are  not  available. 

July  1,  1901,  balance  unexpended $3,380.86 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902 ..    30, 000. 00 

33,380.86 
June  30,  1902,  amount  expended  during  fiscal  year 1, 432. 68 

July  1,  1892,  balance  unexpended 31,948.18 

July  1,  1902,  outstanding  liabilities 104.00 

July  1,  1902,  balance  available 31,844.18 

(See  Appendix  U  U  1.) 

2,  Coquille Ii/ve/\  Oregon ,  hetweeii  Ooquill-e  and MyrtU  Point, — When 
there  is  sufficient  water  small  steamboats  and  launches  navigate  the  13 
miles  of  the  Coquille  River  between  Coquille  and  Myrtle  Point. 

During  a  portion  of  each  year,  however,  navigation  is  impracticable 
al)ove  a  point  8^  miles  above  Coquille  on  account  of  the  small  volume 
of  the  river  and  a  number  of  shoals. 

The  original  project  was  adopted  in  1892  (report  printed  in  the 
Annual  Report  of  the  Chief  of  En^rineers  for  1891,  pp.  3280-3283). 
It  provided  for  the  construction  of  pile  dikes  to  narrow  the  channel  to 
60  feet  in  width  in  order  to  secure  a  probable  depth  of  4  feet  at  mean 
low  tide,  at  an  estimated  cost  of  $2*j,000. 
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There  was  expended  on  the  original  project  $7,804.29,  mostly  for 
snagging  operations. 

'Hie  original  project  was  modified  consequent  to  survey  of  1894 
(report  of  survey  printed  in  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  pp.  3360-3351).  It  was  approved  by  the  Chief  of  Engineers 
March  14,  1895,  and  provides  for  deepening  the  channel  lx»tween 
Coquille  and  Myrtle  Point  to  4  feet  at  mean  low  tide  for  a  width  of  50 
feet  by  removing  snags,  dredging  shoals,  and  constructing  contraction 
dikes  at  shoals. 

The  estimated  cost  of  the  modified  existing  project  is  $43,176.40, 
exclusive  of  what  had  been  spent  under  the  original  project. 

The  amount  expended  on  the  original  and  modified  projects  to  June 
30,  1902,  is  $31,000. 

The  amount  expended  to  date  on  the  modified  project  was  for  remov- 
ing snags,  dredging  shoals,  and  constructing  two  contracting  dikes, 
confining  the  channel  for  a  distance  of  about  five-eighths  of  a  mile 
between  two  rows  of  pile  dikes  60  feet  apart. 

This  work  resultca  in  providing,  temporarily,  a  channel  of  the 
projected  depth  and  width  at  mean  low  water  from  Coquille  up  to 
Backliffs  Landing,  Hi  miles;  during  the  past  year,  however,  consider- 
able shoaling  has  taken  place. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1902,  were 
for  removing  a  small  obstruction  to  navigation  and  for  caring  for  the 
Grovernment  plant  used  in  operations  in  past  years,  and  consequently 
were  for  maintenance  of  improvement. 

The  maximum  draft  that  could  be  carried  June  30, 1902,  at  mean  low 
tide  in  the  11^  miles  from  Coquille  up  to  Rackliffs  Landing  was  about 
2  feet,  while  at  places  in  the  li  miles  from  Rackliffs  Landing  to  Myrtle 
Point  the  depth  of  the  stream  at  low  water  was  only  a  few  inches. 

The  average  rise  and  fall  of  the  tide  in  the  Coquille  River  at  the 
mouth  of  the  North  Fork,  a  short  distance  below  Myrtle  Point,  is  3^ 
to  4  feet. 

The  officer  in  local  charge  of  the  improvement  reports  that  the  con- 
ditions have  changed  since  the  adoption  of  the  present  project  for 
improvement,  and  that  a  revision  of  the  project  therefore  appears  to 
be  advisable. 

The  commerce  carried  by  the  several  small  boats  plying  above 
Coquille  consists  principally  of  farm  products  and  is  inconsiderable  in 
volume.  A  railroad  parallels  the  stream  between  Coquille  and  Myrtle 
Point. 

COMMERCIAL  STATISTICS. 

Tons.  I  Tons. 

1893 '. 1,242  I  1898 4,915 

1894 1,692  I  1899 3,399 

1895 1,409  I  1900 3,783 

1896 3,205  I  1901 3,888 

1897 4,293  i 

Note. — The  statistics  for  1893-1895  are  for  fiscal  years  ending  June  30;  for  1896- 
1901  they  are  for  calendar  years. 

July  1,  1901,  balance  unexpended $34. 82 

June  30,  1902,  amount  expende<i  during  fiscal  yeae 34. 82 

(See  Appendix  U  U  2.) 
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J.  Enfimu^t  to  C(utH  Ii(nj  und  Harbor^  Oregon, — Coos  Bay  is  a  tidal 
estuarv  on  the  Paciftc*  coawt  in  Oregon,  about  4(K)  miles  north  of 
San  I^ranciseo.  It  is  the  princi|ml  narbor  between  the  mouth  of 
the  Columbia  River  and  San  Francisco.  Before  improvement  the 
obstructions  consisted  of  the  usual  bar  in  the  ocean  at  the  entrance 
to  the  bay  and  shoals  inside  the  bay  near  its  entrance,  formed  by 
sands  which  accunuilated  durin^if  northwesterly  winds.  Under  the 
influence  of  these  winds  the  siind  spit  on  the  north  side  of  the  entmnce 
advanced  toward  the  south,  contracting  the  channel  under  the  high 
stone  headland,  known  as  Coos  Head,  on  the  south  side  of  the  entrance, 
to  a  very  narrow  width,  and  usually  causing  the  channel  across  the 
bar  in  the  ocean  at  the  entrance  to  follow  the  we^t  side  of  the  north 
spit  in  a  tortuous  course.  The  depth  on  the  ocean  bar  was  often  but 
10  feet  at  low  tide. 

The  original  project  for  the  improvement  of  Coos  Bay  received  the 


approval  of  the  Secretary  of  War  November  24,  1879. 

It  provided  for  the  construction  of  a  jetty 
yards  below  the  southern  extremity  of  Fossil  Point  on  a  line  toward 


the  east  end  of  C'oos  I^iy,  this  line  curving  so  as  to  be  directed  at  its 
outer  end  to  the  head,  or  a  little  north  of  it;  the  structure  to  be  of 
wood  and  stone,  or  stone,  as  mav  be  found  best. 

The  estimat^^d  cost  was  $000,000. 

The  amount  expended  on  the  original  project  was  $213,750.  Under 
the  original  project  1,760  feet  of  timber  crib  and  rubble«tone  jetty 
was  built. 

The  existing  project  (printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  iSiM),  pp.  21K36-29()5)  provides  for  obUiining  and  main- 
taining a  channel  20  feet  deep  at  low  tide  through  the  ocean  bar  at 
the  entrance  to  the  ba3\  bv  confining  the  entrance  ])etween  two  high- 
tide  rubblestone  jetties,  the  north  jetty  to  be  9,6(K)  feet  long  and  the 
south  jetty  4,200  feet  long. 

The  estimated  total  cost  of  the  existing  project,  exclusive  of  the 
amount  expended  on  the  original  project,  is  ^2,406,412.20. 

The  existing  project  w^as  approved  by  the  Chief  of  Engineers  Sep- 
tem])er  28,  1890. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  80,  1902,  is  *6()7,01G.88,  of  which  ♦142,016.88 
was  for  maintenance  of  improvement. 

The  ex|x>nditures  on  this  improvement  to  date  have  resulted  in  the 
constiuction  of  the*  submerged  jetty  near  Fossil  Point,  under  the  orig- 
inal project,  and  in  completing  the  9,600-foot  north  jetty,  running  out 
to  sea  from  the  southern  end  of  the  north  sand  spit,  as  provided  for  in 
the  present  project. 

Since  the  completion  of  the  north  jetty  a  straight  channel  through 
the  ocean  bar  has  been  maintained  having  ordinarily  a  least  depth  of 
from  is  to  22  feet  at  mean  low  tide. 

A  comparison  of  the  maps  printed  in  Annual  Reports  of  the  Chief 
of  Kngineers  for  1884  (p.  22()4)  and  for  1900  (p.  4278)  will  show  the 
improved  condition  of  the  bar  channel. 

The  maxinumi  draft  that  could  be  carried  across  the  bar  at  mean  low 
tide  June  30, 1902,  is  about  18  feet.  The  mean  rise  and  fall  of  tide  on 
Coos  \\x\\  bar  is  4.8  feet. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1902,  were 
limited  to  caring  for  the  Government  plant  used  in  the  work  of  con- 
struction in  past  years. 
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Inasmuch  as  the  projected  depth  of  20  feet  at  low  tide  wa«  pnicti- 
cally  obtained  in  1895,  and  has  been  maintained  with  but  rare  exceptions 
since,  by  means  of  the  north  jetty  alone,  the  necessity  for  constructing 
the  proposed  south  jetty  is  not  at  this  time  manifest.  The  $50,000 
appropriated  by  act  of  June  13, 1902,  will  be  used  for  maintaining  the 
present  north  jetty. 

The  commerce  that  crossed  the  bar  at  the  entrance  to  Coos  Bay  con- 
sists principally  of  lumber  and  coal,  originating  at  points  on  ancl  adja- 
cent to  the  bay.  Practically  all  of  the  commerce  is  marketed  in  San 
Francisco,  to  which  point  it  is  taken  by  coasting  vessels. 

The  bay  and  ocean  form  the  only  practicable  means  of  transporting 
the  cominerce  to  market. 

COMMERCIAL  8TATISTIG8. 


Tons. 

1883 93,380 

1885 75,718 

1886 109,988 

1890 242,329 

1892 136,065 

1893 109,044 


Tons. 

1895 128,544 

1896 144,934 

1897 115,896 

1898 103,039 

1899 116,507 

1900 104,294 


1894 109,152  1  1901 97,500 

Note. — The  Btatistics  for  1895-1901  are  for  calendar  years;  those  prior  to  1895  are 
for  the  fiscal  years  ending  June  30.  Statistics  for  years  not  namea  are  either  not 
available  or  are  incomplete. 

July  1,  1901,  balance  unexpended $10, 599. 99 

Amount  appropriateil  by  river  and  harbor  act  approved  June  13,  1902. .     50, 000. 00 

60, 59i).  99 
June  30,  1902,  amount  expended  during  fiscal  year 2, 616. 31 

July  1,  1902,  balance  unexpended '. 57,983.68 

July  1,  1902,  outstanding  liabilities 83.00 

July  1,  1902,  balance  available 57,900.68 

(See  Appendix  U  U  3.) 

4»  Ooo8  Rivtn\  Oregon, — Coos  River  is  the  principal  tributary  of 
Coos  Bay,  and  empties  into  the  bay  at  its  head,  opposite  the  town  of 
Mai'shiield.  At  a  point  5i  miles  from  its  mouth  tlie  river  divides  into 
two  branches,  known  as  the  North  and  South 'forks,  up  each  of  which 
tidal  influence  extemls  for  about  8i^  miles.  Before  improvement  was 
commenced  the  small  light-draft  steamboats  and  launches  plying 
between  Marshtield  and  the  head  of  tide  on  each  fork  experienced 
considerable  ditficulty  in  navigating  on  account  of  the  many  snags, 
bowlders,  etc.,  in  the  stream. 

A  survev  of  Coos  River,  Oregon,  was  made  in  1894.  (Annual  Report 
of  the  Chief  of  Engineers  for  1895,  pp.  3502-3505.) 

The  original  plan  of  improvement,  based  on  the  survey,  proposed 
the  removing  or  all  snags  and  bowlders  from  a  selected  channel  way 
60  feet  wide.  It  was  approved  bv  the  Chief  of  Engineers  September 
28,  1896.     The  estimated  cost  was  *5,000. 

In  the  Annual  Report  of  the  Chief  of  F'ngineers  for  1898,  page  2967, 
it  was  stated  that  ^3,U00  in  addition  to  the  |5,000  appropriated  June  3, 
1896,  would  be  required  to  complete  the  project. 

It  was  further  stated  m  the  Annual  Report  of  the  Chief  of  Engineers 
for  1900,  page  4284,  that  an  appropriation  of  $1,500  every  two  years 
would  be  required  for  maintenance. 
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The  amount  expended  on  the  project  to  .June  30, 1002,  ^,000,  re.sulted 
in  the  removal  ot  the  obstructing  snags  and  bowldei's  in  the  main  river 
and  the  two  forks,  so  that  light-draft  steamboats  could  navigate  the 
stream  with  greater  eiise  than  former  1}'. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1902,  were 
in  connection  with  maintaining  the  improvement. 

The  maximum  draft  that  could  be  carried  at  mean  low  tide  ov^er  the 
shoalest  parts  of  the  locality  under  improvement  varied  from  1  to  2  feet 

The  average  rise  of  tide  in  the  i  ortion  of  the  river  between  the  bay 
and  head  of  navigation  is  about  5  feet,  which  gives  ample  water  for 
pui'poses  of  navigation.  Coos  River  flows  through  a  narrow  but  pro- 
ductive valley.  The  commerce,  carried  on  the  small  boats  plying  the 
stream,  consists  principally  of  farm  and  dairy  products,  which  are 
brought  to  Marsnfield,  where  ocean  vessels  touch,  for  market.  On 
account  of  the  formation  of  the  country  the  stream  is  the  only  means 
of  transporting  the  commerce  to  market. 

COMMERCIAL  8TATI8TICH   FOR  CALENDAR  YEARS. 


,  Tons. 

1896 13,204 

1897 16,634 

1898 22,674 


Tons. 

1899 0  70,007 

1900 &229,225 

1901 62,402 


July  1 ,  1901,  balance  unexpended f  94. 83 

Amount  appropriated  by  river  and  harbor  act  approved  Juno  13,  1902  . .      2, 000. 00 

2, 094. 83 
June  30, 1902,  amount  expended  during  fiscal  year 94. 83 

July  1, 1902,  balance  imexpcnded 2, 000. 00 

(See  Appendix  U  U  4.) 

5.  Mouth  of  Siushiw  R!vet%  Oregon, — ^The  Siuslaw  River  en^ties 
into  the  Pacifac  Ocean  at  a  point  about  475  miles  north  of  San  Fran- 
cisco, Cal.  It  enters  the  sea  through  a  shifting  sand  beach,  without 
headlands  or  other  fixed  points  to  mark  the  entrance,  which  is 
obstructed  by  a  shoal  outer  bar.  Before  the  work  of  improvement 
was  commenced  the  channel  across  this  outer  bar  frequently  shifted 
its  position  up  or  down  the  coast  as  nmch  as  1  mile,  and  the  depth  of 
water  on  the  bar  varied'f rom  5  to  12  feet  at  low  tide. 

The  original  project  for  improvement,  which  is  also  the  existing 
project,  was  approved  l)y  the  Secretary  of  War  August  4, 1891  (report 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891,  pp. 
3175-3182),  and  provides  for  confining  the  mouth  of  the  river  in  the 
ocean  between  two  high-tide  rubblestone  jetties,  the  north  jettv  to  be 
7,500  feet  long,  including  a  tramway  approach  at  its  shore  encl  3,0(M) 
feet  long,  and  the  south  jett}'  to  be  5,600  feet  long,  including  a  tramway 
approach  at  its  shore  end  2,400  feet  long.  These  jetties  are  designed 
to  nold  the  channel  across  the  bar  in  the  ocean  at  the  mouth  of  the 
river  in  one  position  and  to  maintain  the  depth  of  8  feet  at  low  tide  in 
the  bar  channel. 

The  estimated  cost  of  the  improvement  is  $700,000.  The  charts 
opposite  page  3174  and  page  3178  of  the  Annual  Report  of  the  Chief 

«  Includes  21,852  tons  of  stone  for  the  (lovernment  jetty  at  the  entrance  to  Coos 
Bay,  Oregon. 

''  Includes  170,400  tons  of  stone  for  the  Government  jetty  at  the  entrance  to  Ckxw 
Bay,  Oregon. 
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of  Engineers  for  1891  show  the  positions  of  the  proposed  jetties.  A 
map  of  the  latest  survey  of  the  mouth  of  the  river  appears  opposite 
page  4290  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  amount  expended  on  the  existing  project  to  June  30,  1902, 
$151,700.83,  was  for  the  construction  of  about  4,090  feet  of  the  north 
jetty,  which  includes  a  tramway  approach  3,029  feet  long  at  the  shore 
end  of  the  jetty. 

This  resulted  in  somewhat  checking  the  tendency  of  the  bar  channel 
to  shift  its  position  as  far  to  the  north  as  often  occurred  before  the 
.  work  of  improvement  was  commenced. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1902,  were 
for  properly  caring  for  the  Government  plant  used  in  the  construction 
of  the  north  jetty  m  past  years. 

Nothing  has  been  done  toward  constructing  the  south  jetty;  the 
project  providea  that  the  north  jetty  shall  be  constructed  first,  at  least 
m  part. 

Congress  by  act  of  June  13,  1902,  appropriated  $35,000  for  continu- 
ing this  work,  authorized  a  reexamination  and  survey  of  the  river  at 
its  mouth  and  of  the  shoals  near  Florence,  with  a  view  to  the  adoption 
of  a  project  which  will  provide  for  the  commerce  concerned  at  a  less 
cost  than  the  existing  project. 

The  maximum  draft  that  could  be  carried  over  the  bar  at  mean  low 
tide  on  June  30,  1902,  was  about  7i  feet. 

The  average  range  of  the  tide  on  the  bar  is  5.2  feet. 

The  commerce  of  the  Siuslaw  River  is  limited  at  present,  the  country 
being  but  thinly  settled.  There  is  much  timber  m  the  vicinity,  and 
lumber  is  the  principal  article  of  commerce  at  the  present  time.  It  Ls 
taken  from  the  river  to  San  Francisco  in  coasting  vessels.  The  river 
and  ocean  form  the  only  means  of  transporting  the  commerce  to  mar- 
ket, there  being  no  railroad  in  the  vicinity. 


COMMERCIAL  STATISTICS. 


Tons. 


Tons. 

1892 2,381     1897 2,239 

1893 7,000'  1898 4,350 

1894 8,050    1899 4,907 

1895 15,296  '  1900 18,675 

1896 7,184  '  1901 22,351 

Note. — The  statistics  for  1896-1901  are  for  calendar  years;  for  years  prior  to  1896 
they  are  for  fiscal  years  ending  June  30. 

July  1,  1901,  balance  unexpended $1, 070. 47 

Amount  appropriated  by  river  and  harbor  act  approval  June  13,  1902. .     35, 000. 00 

36, 070. 47 
June  30,  1902,  amount  exjjended  during  fiscal  year 771 .  30 


July  1 ,  1902,  balance  unexpended 35, 299. 17 

July  1,  1902,  outstanding  liabilities 50.00 

July  1,  1902,  balance  available _ 35,249.17 

(See  Appendix  U  U  5.) 

6.  Yaquina  Bay^  Oregon. — Yaquina  Bay  is  a  small  tidal  estuary  of 
about  5  square  miles  area.  It  lies  on  the  Oregon  coast,  about  110  miles 
south  of  the  mouth  of  the  Columbia  River.  The  usual  bar  exists  in 
the  ocean  at  the  entrance  to  the  })ay.  Prior  to  improvement  the  pre- 
vailing depth  on  this  bar  was  only  about  7  or  8  feet  at  low  tid&.^^KA. 
three  distinct  channels  existed  at  the  entrance  to  \^e\yab^. 
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The  orij^inal  project  for  the  improvement  of  Yaquina  Bay  was 
approved  by  the  Secretary  of  War  January  14,  1881,  and  provided  a 
plan  for  expending  the  appropriation  of  ^540,000  of  act  of  June  14, 
1880,  by  the  building  of  a  short  wooden  crib  jetty  on  the  south  side. 

The  project  was  amended  in  1882  when  the  amount  estimated  for 
the  completion  of  the  project  was  $355,000. 

The  proie€t  was  modified  again  in  1888  and  in  1892. 

Under  the  original  and  modified  projects  there  were  constructed  a 
rubblestonc  jettv  running  out  to  sea  3,500  feet  long  from  the  south 
beach  and  a  rubblestonc  jetty  running  out  to  sea  about  2,800  feet  from 
the  north  head. 

The  total  amount  expended  on  the  original  and  modified  projects 
prior  to  operations  under  existing  project  is  about  $690,000. 

The  construction  of  these  jetties  resulted  in  closing  up  two  of  the 
three  channels  formerl}^  existmg,  in  developing  the  third  channel,  and 
in  obtiiining  from  14  to  15  feet  of  water  on  the  bar  at  mean  low  tide, 
or  from  21  to  22  feet  at  high  tide. 

As  the  project  called  for  but  17  feet  at  high  tide  it  is  considered  to 
have  been  satisfactorily  completed. 

The  existing  project  was  approved  by  act  of  Congress  of  June  6, 
1900,  and  provided  for  removing  a  cluster  of  rocks  located  about  2,000 
feet  beyond  the  sea  end  of  the  south  jetty,  pursuant  to  the  river  and 
harbor  act  of  June  6,  1900,  at  an  estimated  cost  of  $20,000,  in  accord- 
ance with  report  submitted  by  a  lioard  of  F^ngineei's  November  14, 
1899  (report  printed  as  House  Doc.  No.  110,  Fifty -sixth  Congress, 
first  session,  and  in  Annual  Report  of  the  Chief  of  Engineers  for 
1900,  pp.  4293-4314). 

The  amount  expended  on  the  existing  project  to  June  30,  1902,  is 
$15,073.38. 

The  expenditures  to  date  have  resulted  in  completing  the  two  jetties 
provided  for  by  the  original  and  modified  projects,  as  stated  above,  and 
in  removing  the  clusters  of  rocks  in  the  bar  channel  under  the  provi- 
sion of  the  act  of  June  6,  1900,  to  a  depth  of  12  or  13  feet  below  mean 
low  tide. 

The  expenditures  made  during  the  fiscal  year  ending  June  30,  1902. 
were  for  completing  the  work  of  removing  the  cluster  of  rocks  beyond 
the  sea  end  of  the  south  jetty. 

The  maximum  draft  that  could  ordinarily  be  carried  during  the  fiscal 
year  ending  June  30,  1902,  at  mean  low  tide  over  the  shoalest  part  of 
the  locality  under  improvement  was  about  13  feet. 

The  average  range  of  the  tide  is  6.9  feet. 

COMMERCIAL  STATISTICS. 

Tons.    !  Tool. 


1882 1,830 

1883 1,359 

1884 4,995 

1885 9,951 

1886 6,249 

1887 24,694 

1888 23,431 

1889 32,921 

1890 40,074 

1891 27,540 


1892 27,111 

1893 24,767 

1894 23,345 

1895 24,589 

1896 17,883 

1897 16,364 

1898 10,380 

1899 5»990 

1900 691 

1901 576 


Note.— The  Btatistics  for  1882-1894  are  for  the  fiBcal  years  ending  June  30;  for  1895- 
1901  they  are  for  calendar  years. 
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July  1,  1901,  balance  unexpended 112,904.49 

June  30,  1902,  amount  expended  during;  fiscal  year 7, 977.  87 

July  1,  1902,  balance  unexpended 4,920.62 

July  1,  1902,  outstanding  habillticM 141.00 

July  1,  1902,  balance  available 4,  785. 02 

(See  Appendix  U  U  6.) 

7.  Tillam(H)k  Bay  and  Bai\  Ovt^gon, — Tillamook  l^ay  is  an  indenta- 
tion of  the  Oregon  coast  about  i\  miles  long  by  a})out  3  miles  wide, 
and  lies  about  50  miles  south  of  the  mouth  of  the*Colum])ia  Kiver. 
The  usual  bar  exists  in  the  oeean  at  the  entrance  to  the  bay,  l)ut  gen- 
erally has  about  15  feet  of  water  over  it  at  mean  low  tide.  At  low 
tide  the  bay  inside  is  a  succession  of  sand  and  nuid  flats,  separated  by 
four  channels,  which  latter  shoal  to  a  low-tide  depth  of  but  1  or  2  feet 
near  the  east  end  of  the  bay.  A  number  of  streams  empty  into  the 
bay  from  the  east.  These  are  mountain  streams  in  their  upper  portions 
and  tidal  sloughs  in  their  lower  portions.  Coasting  vessels  drawing 
up  to  about  14  feet  of  water,  engaged  in  transporting  lumber  from 
the  bay  to  San  Francisco,  do  not  go  alwve  Hobsonville,  a  short  dis- 
ance  inside  the  entrance  to  the  Imy. 

Tillamook  City  is  on  Hoquarten  Slough,  about  12  miles  from  the 
entrance  to  the  bay,  and  is  the  distributing  point  for  a  very  fertile 
valley  lying  between  the  Pacific  Oceun  and  the  Coast  Range  of  moun- 
tains. 

The  original  project  for  the  improvement  of  Tillamook  Bay  was 
approved  by  the  War  Department  October  4,  1888,  and  provided  for 
a  survey  of  the  entrance  and  the  improvement  of  Dry  Stocking  Bar 
by  building  pile  dikes.     The  estimated  cost  wa,s  $5,200. 

The  expenditures  on  the  original  project  prior  to  operations  under 
existing  project  amounted  to  $5,700. 

The  existing  project  was  approved  by  the  Chief  of  Engineers  August 
9,  1892,  Congress  having  appropriated  $15,0<X)for  that  puipose  bv  act 
of  July  13,  1892.  It  provided  for  connecting  the  north  and  n)lddle 
channels  nearly  opposite  Bay  City,  putting  in  dikes  at  Junction  and 
Dry  Stocking  bars,  and  aimed  to  obtain  a  least  depth  in  the  channel 
of  9  feet  at  mean  high  tide  from  Hobsonville  up  to  Tillamook  City,  at 
an  estimated  cost  of  ^100,000,  exclusive  of  the  Jf 5, 700  of  the  acts  of 
August  11,  1888,  and  September  19,  1890,  already  expended  on  the 
original  project.  (Annual  Report  of  the  Chief  of  "Engineers  for  1892, 
pp.  2742-2752.) 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1902,  is  $72,923.29,  of  which 
the  sum  of  $5,649.92  was  for  maintenance  of  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  at  mean 
low  tide  over  the  shoalest  parts  of  the  locality  under  improvement  is 
between  3  and  4  feet. 

The  mean  range  of  tide  is  6.3  feet. 

While  a  channel  of  the  projected  depth  has  been  obtained  betwx^en 
Hobsonville  and  Tillamook  Citv,  it  will  perhaps  be  necessary  to 
stren^hen  and  extend  some  of  the  existing  dikes  m  order  to  maintain 
the  channel.  It  may  be  necessarv,  also,  to  do  a  small  amount  of  dredg- 
ing occasionally.  It  is  proposea  to  expend  the  appropriation  of  act  of 
June  13, 1902,  in  maintaining  and  completing  the  improvement  and  in 
making  a  survey  of  the  bar  with  a  view  of  making  estimates  of  the 
eost  of  securing  channels  across  it  of  15  and  20  feet  depth,  respectively. 
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There  is  considerable  tiinl^r  in  the  vicinity  of  Tillamook  Bay,  as 
well  as  fertile  valley  hinds.  The  lumber  is  marketed  almost  exclu- 
sively in  San  Francisco,  and  the  agricultural  products  are  marketed  in 
both  San  Francisco  and  Portland.  The  products  are  transported  from 
Tillamook  Hay  to  San  Fmncisco  and  Portland  by  coastmg  vessels. 
There  being  no  railroads  in  the  vicinity  at  this  time,  the  country  is 
dependent  upon  the  bay  and  ocean  for  transporting  the  products  to 
market. 


COMMERCIAL  STATISTICS. 


T0U8. 

1889 3,571 


Tons. 
189(> 25,977 


1890 27,427    1897 29,405 

1891 28,292    1898 35,885 

1892 33,220    1899 :%,835 

1893 18,316    1900 17,640 

1895 29,742  i  1901 21,147 

NtxrE. — The  Htatwtich'  for  years  prior  to  18iH>  are  for  fiscal  years  ending  June  30; 
sincHJ  189f>  they  are  for  calendar  years. 

July  1,  UM)1 ,  balance  iinexj[>emUHl $731. 31 

Amount  appropriated  by  river  and  harl)or  act  approved  June  13, 1902. . .     27, 000. 00 

27,731.31 
June  30,  1902,  amount  expended  during  iiscal  year 649. 92 

July  1,  1902,  balance  unexpended 27, 081. 39 

July  1,  1902,  outstanding  liabilities 30. 00 


July  1 ,  1902,  balance  available 27, 051. 39 

(See  Api>cndix  U  U  7.) 

8.  Upper  ColumMa  and  Svaly.  rivers^  Ore^jon  and  Wa^himfton. — 
The  designation  *' Upper  Columbia  and  Snake  rivers,  Oregon  and 
Washington,"  covers  the  1^25  miles  of  the  Columbia  River  from  C/elilo, 
Oreg..  up  to  the  mouth  of  Snake  Kiver,  at  Ainsworth,  Wash.,  and  the 
145  miles  of  the  Snake  River  from  its  mouth  up  to  Asotin,  Wash.,  a 
small  settlement  about  5  miles  above  the  town  of  Lewiston,  Idaho. 

Both  the  Columbia  and  Snake  rivers  between  Celilo  and  Asotin  are 
more  or  loss  obstructed  b}'  rock  and  gnivel  bars,  which  cause  rapids, 
the  ruling  depth  over  some  of  which  at  low  water  is  from  2  to  3  feet, 
while  some  (particuhirly  in  the  67  miles  of  the  Snake  between  its 
mouth  and  Riparia,  Wash.)  are  impassable  at  extreme  low-water 
stages.  These  }>ars,  together  with  the  narrow  and  crooked  channel  at 
many  places,  render  navigation  by  light-draft  steamboats  between 
Celito  and  Asotin  more  or  less  difficult  at  some  i^ints  and  dangerous 
at  others. 

A  formal  plan  for  improving  the  two  streams  throughout  the  270 
miles  between  Celilo  and  Asotin  has  never  been  adopted  by  Congress. 

The  first  appropriation  for  the  Upper  Columbia  was  made  by  act  of 
June  10,  1872. 

The  Snake  River  has  been  surveyed  throughout  the  140  miles 
between  its  mouth  and  Lewiston,  but  a  continuous  survey  of  the  Colum- 
bia betw^een  Celilo  and  the  mouth  of  Snake  River  has  never  been 
authorized  or  made. 

Fi^om  1872  to  1882  the  work  of  removing  obstructions  was  carried 
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on  with  the  view  of  obtaining  a  low-water  channel  depth  of  about  5^ 
feet  in  the  Columbia  between  Celilo  and  the  mouth  of  Snake  River, 
and  a  low-water  channel  depth  of  about  4i  feet  in  the  Snake  between 
its  mouth  and  Lewiston.  Owing  to  the  construction  of  railroads  along 
and  adjacent  to  both  streams,  and  the  difficulties  of  navigating  the 
Snake  below  Riparia  and  some  portions  of  the  Columbia  between 
Celilo  and  the  mouth  of  the  Snake,  steamboats  abandoned  the  stream 
between  Celilo  and  Riparia  for  purposes  of  regular  navigation  in  about 
1882.  Since  then  the  work  of  improvement  has  been  confined  to  the 
78  miles  of  the  Snake  River  between  Riparia  and  Asotin,  although 
Lewiston  is  at  present  the  head  of  regular  navigation  on  Snake  River. 

The  exi)enditures  to  June  30,  1902,  $289,822.70,  resulted  in  remov- 
ing some  of  the  worst  obstructions  to  steamboat  navigation  between 
Celilo  and  Asotin  and  in  the  construction  of  several  dikes  to  deflect 
and  concentrate  the  flow  over  shoals. 

The  expenditures  during  the  fiscal  year  ending  June  80,  1902,  were 
for  properly  caring  for  tne  Government  plant  used  in  the  work  of 
improvement  in  past  years. 

The  existing  project  approved  by  Congress  by  act  of  June  13, 1902, 

Srovides  for  completing  and  maintaining  the  improvement  of  the  Snake 
iver  between  Riparia  and  Lewiston  in  accoraance  with  the  project 
recommended  in  House  Doc.  No.  127,  Fifty-sixth  Congress,  second 
session  (see  Annual  Report  of  the  Chief  of  Engineers  for  1901 ,  pp.  3525- 
3544),  and  for  the  improvement  of  the  Snake  River  above  Lewiston. 

The  estimated  cost  of  the  existing  project  of  improvement  between 
Riparia  and  lewiston  is  $23,000,  with  ¥5,0(K)  additional  for  mainte- 
nance for  two  years. 

No  estimate  or  detailed  project  has  been  made  for  improvement  of 
the  Snake  River  above  Lewiston. 

No  expenditures  have  as  yet  been  made  under  the  existing  project. 
The  maximum  draft  that  could  be  carried  at  mean  low  water  during 
the  fiscal  year  ending  June  30,  1902,  over  the  shoalest  point  in  Snake 
River  between  Riparia  and  Lewiston  (the  limits  of  regular  navigation) 
was  about  4i  feet.  The  river  is  subject  to  very  high  rises,  varying 
from  18  to  26  feet,  commencing  early  \n  May  and  lasting  until  Septem- 
ber; there  is  also  usually  an  autumn  rise  in  November  varying  from 
4  to  10  feet. 

The  principal  commerce  of  the  Upper  Columbia  and  Snake  river 
country  is  wheat.  The  wheat  is  taken  to  Riparia  by  steamboats,  trans- 
ferred at  Riparia  to  cars,  and  transported  by  rail  to  Portland,  Oreg., 
where  it  is  placed  aboard  ocean  vessels  for  export  to  Europe  and  Asia. 
It  is  not  expected  that  the  commerce  handled  on  the  rivers  between 
Celilo  and  Asotin  will  materially  increase  until  some  feasible  plan  is 
adopted  by  Congress  for  passing  steamboats  around  the  obstructions 
in  the  12  miles  of  the  Columbia  River  between  Celilo  and  The  Dalles, 
Oreg.,  and  thus  give,  during  a  portion  of  each  year  at  least,  an  all- 
water  route  of  transportation  from  Asotin  to  the  Pjicific  Ocean,  a  dis- 
tance of  about  468  miles.  For  information  in  detail  concerning  the 
immense  territory  drained  by  and  tributary  to  the  Columbia  and 
Snake  rivers,  the  commerce  of  the  country,  and  the  present  means  for 
transporting  it,  attention  is  particularly  invited  to  House  Doc.  No.  228, 
Fifty-sixth  Congress,  second  session  (printed  also  in  Annual  Report  of 
the  Chief  of  Engineers  for  1901,  pp.  3501-3525). 
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COMMERCIAL  8TATI8TICS. 


Tons. 

1875 18,230 

1879 65,975 


Tons. 

1895 37,100 

1896 25,977 


1884 30,260  ;  1897 81,631 


1891  31,400 

1892 19,167 

1893 19,364 

1894 9,902 


1898 36,923 

1899 46,654 

1900 36,920 


Note. — ^The  above  statistics  since  1896  are  for  the  calendar  years;  for  years  prior 
to  1896  thev  are  for  fiscal  years  euding  June  30.  Statistics  for  years  not  namea  are 
not  available. 

July  1, 1901,  balance  unexpended $297. 41 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  40, 250. 00 
Transferred  from  **  Improving  Clearwater  River,  Idaho,"  by  act  of  June 

13,1902 12,294.41 

62, 841. 82 
June  30,  1902,  amount  expended  during  fiscal  year 297.41 

July  1,  1902,  balance  unexpended 52, 644. 41 

(See  Appendix  U  U  8.) 

9,  Columbia  River  at  Three-mile  Rapids^  Oregon  and  Washington. — 
Vessels  drawing  23  feet  of  water  easily  ascend  the  Columbia  River 
from  its  mouth  in  the  Pacific  Ocean  to  the  mouth  of  the  Willamette 
River,  a  distance  of  about  98  miles,  and  river  steamers  drawing  about 
8  feet  of  water  navigate  the  Columbia  up  to  the  town  of  The  Dalles, 
Oreg. ,  a  further  distance  of  about  88  miles.  Between  the  towns  of  The 
Dalles  and  Cclilo,  Oreg.,  12  miles,  navigation  is  completelv  obstructed 
at  all  times  by  rapids  and  strong  currents  caused  by  fafls,  the  steep 
slope  of  the  river,  and  the  gorged  character  of  the  channel. 

From  Celilo  up  to  the  foot  of  Priest  Rapids,  in  the  southern  portion 
of  Douglas  County,  Wash.,  198  miles,  the  Columbia  is  navigaole  for 
boats  drawing  3i  to  4i  feet,  although  with  some  difficulty  at  low- 
water  stages  on  account  of  rocks  and  shoals.  The  Snake  River, 
which  empties  into  the  Columbia  at  Ainsworth,  Wash.,  126  miles  above 
Celilo,  is  navigable  for  light-draft  boats  up  to  Asotin,  Wash.,  145 
miles  above  Ainsworth,  altnough  the  67  miles  between  Ainsworth  and 
Riparia,  Wash.,  are  not  navigabk^  during  the  lower  stages.  There  is, 
therefore,  384  miles  of  the  Columbia  between  its  mouth  in  the  Pacific 
Ocean  and  the  foot  of  Priest  Rapids,  and  145  miles  of  the  Snake  River 
next  al)ovo  its  mouth,  or  a  total  of  529  miles,  which  are  navigable 
throughout  during  at  least  a  portion  of  each  year,  while  in  all  that  dis- 
tance there  is  but  12  miles  where  navigation  is  totallv  obstructed. 
These  12  miles  consist  of  the  Columbia  River  between  The  Dalles  and 
Celilo,  Oreg.  In  these  12  miles  are  four  principal  obstructions.  They 
are  known  as  Three-mile  Rapids,  Five-mile  (or  The  Dalles)  Rapids, 
Ten-mile  Rapids,  and  Celilo  Falls. 

The  act  of  Congress  of  August  18,  1894,  provided  for  the  improve- 
ment of  Three-mile  liapids  and  for  the  construction  and  equipment  of 
a  boat  railway  from  the  foot  of  Five-mile  (or  The  Dalles)  Rapids  to 
the  head  of  Oelilo  Falls,  at  an  estimated  cost  of  $2,264,467. 

The  expenditures  to  June  30,  1901,  $35,568.49,  resulted  in  a  survey 
of  the  line  of  the  proposed  boat  railway,  in  acquiring  title  to  a  part  of 
the  land  required  for  it,  in  partially  preparing  the  necessary  plans  for 
the  boat  railway  and  its  appurtenances,  and  in  making  a  survey  of  the 
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river  between  The  Dalles  and  Celilo,  with  the  view  of  overcoming  the 
obstructions  by  means  of  canals  and  locks,  this  latter  survev  having 
been  called  for  by  act  approved  June  6,  19()0.  Report  of  the  latter 
survey  is  printed  in  House  Doc.  No.  228,  Fifty-sixth  Congress,  sei?- 
ond  session  (also  in  Annual  Report  of  the  Chief  of  Engineers  for  1901, 
pp.  3501-3526),  to  which  attention  is  invited  for  infoimation  concern- 
ing the  immense  territory  drained  by  the  Columbia  and  Snake  rivers 
and  streams  tributary  to  them. 

The  small  amount  expended  during  the  fiscal  year  ending  June  30, 
1902,  was  in  connection  with  the  survey  between  The  Dalles  and  Celilo, 
made  during  the  summer  and  fall  of  1900. 

Work  was  suspended  on  this  project  until  Congress  determined 
whether  the  construction  of  a  boat  railway  should  continue  or  some 
other  form  of  improvement  be  adopted. 

By  act  of  June  13,  1902,  Congress  approved  the  project  of  improv- 
ing the  Columbia  River  between  the  foot  of  The  Dalles  Rapids  and  the 
h^d  of  Celilo  Falls,  Oregon  and  Washington,  hj  means  of  a  canal,  and 
the  improvement  of  the  channel  of  the  river  m  accordance  with  the 
project  submitted  in  House  Doc.  No.  228,  Fifty -sixth  Congress,  second 
session,  at  the  same  time  authorizing  the  unexpended  balance  hereto- 
fore appropriated  for  securing  rights  of  way  and  commencing  the  con- 
struction of  a  boat  railway  to  be  used  for  the  canal  and  other  improve- 
ments contemplated  in  the  new  project.  The  estimated  cost  of  the 
existing  project  is  $3,969,371,  but  Congress  has  provided  that  before 
entering  upon  the  work  an  examination  be  made  by  a  Board  of  En^- 
neers  with  a  view  to  modifying  the  project  in  such  a  way  as  to  diminish 
the  cost  thereof. 

July  1, 1901,  balance  unexpended $214,579.26 

June  30,  1902,  amount  expended  during  fiscal  year 147. 75 

July  1,  1902,  balance  unexpended 214,431.51 

(Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 100, 000. 00 
Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4,  1897. 

(See  Appendix  U  U  9.) 

10.  Canal  at  the  Cascades^  Columbia  River ^  Oregon. — In  passing 
through  the  Cascade  Mountain  Range  the  channel  of  the  Columbia 
'River  for  the  distance  of  about  4i  miles  (see  map  opposite  p.  2246, 
Annual  Report  of  the  Chief  of  Engineers  for  1884)  is  so  contracted  in 
width  that  that  portion  of  the  stream  partakes  of  the  nature  of  a  gorge. 
In  the  upper  2,600  feet  of  this  gorge  (shown  in  photograph  No.  409, 
following  p.  3224,  Annual  Report  of  the  Chief  of  Engineers  for  1899) 
there  is  a  fall  of  about  24  feet  at  low  water,  which,  on  account  of  the 
rapids  and  huge  bowlders,  can  not  be  navigated.  Throughout  the 
lower  portion  of  the  gorge,  about  4  miles,  the  channel,  while  not  as 
contracted  nor  of  as  steep  slope  as  the  upper  2,500  feet,  is  neverthe- 
less so  contracted  and  ox  sucn  slope  that  rapids  are  formed  that  can 
not  be  navigated  at  the  higher  stages.  This  lower  portion  of  the  gorge, 
also,  was  originally  much  obstructed  by  large  bowlders  and  reefs. 
•  The  original  project  for  a  canal  around  the  Cascades  of  the  Columbia 
River,  at  an  estimated  cost  of  $2,544,546,  was  approved  by  the  Secre- 
tary of  War  October  12, 1877. 
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It  was  modified  in  1880  (Board  of  Engineers,  November  13,  1880) 
and  1886  and  in  April,  1888  (printed  in  Annual  Report  of  the  Chief 
of  Engineers  for  1889,  pp.  2551-2559),  and  provides  for  the  construc- 
tion of  a  canal  for  the  passage  of  the  Cascades  and  for  the  improve- 
ment of  the  rapids  below,  to  secure  a  low- water  channel  depth  of  8  feet. 

Under  this  project  work  was  prosecuted  on  a  canal  about  3,000  feet 
long  on  the  Oregon  shore,  around  the  upper  or  principal  rapids  at  the 
Cascades,  and  a  lock  in  the  canal  462  feet  long,  90  feet  wide,  and 
designed  for  an  extreme  low- water  draft  of  8  feet.  Also  many  obstruct- 
ing rocks  and  reefs  in  the  rapids  below  the  canal  and  lock  were  removed. 

There  has  been  expended  on  the  original  and  modified  projects  prior 
to  operations  under  existing  modified  project  the  sum  of  1^3,593,900. 

The  existing  modifiedjproject  was  adopted  in  1894.  (Report  of  Board 
of  Engineer  ofiicers  of  October  18,  1894,  printed  in  Annual  Report  of 
the  Chief  of  Engineers  for  1895,  pp.  3571-3582.)  it  provides  for 
utilizing  462  feet  of  the  incomplete  canal  above  the  upper  lock  gates 
as  a  second  lock,  by  putting  in  a  concrete  floor  and  the  necessary  side 
walls.  This  modification  also  provides  for  raising  the  protection  works 
of  the  (*anal,  the  height  of  which  had  l>een  basea  on  tne  flood  of  1876, 
the  highest  water  known  previous  to  1894,  to  make  them  conform  to 
the  flood  level  of  the  latter  year,  which  wad  6  feet  above  that  of  1876. 

The  estimated  cost  of  the  existing  modified  project  was  $413,360 
additional.  It  was  approved  by  the  act  of  June  3,  1896,  making  an 
appropriation  of  ^0,000  therefor. 

The  amount  expended  on  the  work  of  the  original  and  modified 

Projects  up  to  the  close  of  the  fiscal  year  ending  June  30,  1902,  is 
5,746,065.42. 

Congress  by  act  of  June  13,  1902,  appropriated  $30,000  for  continu- 
ing improvement,  provided  that  as  much  of  said  appropriation  as  may. 
be  necessary  may  be  used  in  the  removal  of  the  obstructive  rock  in 
the  I'apids  of  the  Columbia  River  neu-r  the  Cascades  locks. 

There  has  been  a  total  of  $3,778,000  appropriated  for  this  work,  and 
the  amount  (estiniated)  required  to  l>e  appropriated  for  its  completion 
is  $229,260,  thus  making  the  estimated  total  cost  $4j 007,260. 

The  expenditures  up  to  June  30,  1901,  resulted  m  the  construction 
of  the  canal  and  locks^  as  projected,  to  a  point  where  navigation 
through  them  is  permitted.  Although  incomplete,  the  works  were 
oi)enea  to  navigation  on  November  5,  1896,  and  have  been  used  since 
that  time  by  boats,  except  when  high  water  made  it  impracticable. 

The  maximum  draft  tnat  could  l>e  carried  through  the  locks  during 
low- water  stage  of  the  fiscal  year  ending  June  30, 1902,  is  about  7  feet. 
The  yearly  rise  in  the  Columbia  takes  place  in  May,  June,  or  July;  it 

{generally  subsides  by  November,  and  its  usual  height  above  extreme 
ow  water  is  about  40  feet. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1902,  were 
principally  for  caring  for  the  Government  plant  used  in  constructing 
the  canal  and  locks  in  past  years,  and  for  materials  for  fenders  in  the 
incomplete  upper  lock,  which  are  designed  to  enable  boats  to  use  the 
canal  and  locks  at  stages  up  to  6  feet  higher  than  the  incomplete  works 
permitted. 
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The  commerce  that  has  passed  through  the  canal  is  as  follows: 


ins 

1809 
1900 
1901 
1902 


Tcnu. 

18,812 

16,700 

17,710 

22,426 

19,710 


Number. 
80,327 
28,908 
80,639 
84,762 
62,720 


Non.— The  above  staUBtics  are  for  fiscal  years  ending  June  80. 

July  1, 1901,  balance  unexpended $5,646.73 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    30, 000. 00 

35, 646.  73 
June  30,  1902,  amount  expended  during  fiscal  year 3, 712. 15 

July  1,  1902,  balance  unexpended 31,934.58 

July  1,  1902,  outstanding  liabilities 867.33 

July  1,  1902,  balance  available 31,067.25 

(See  Appendix  U  U  10.) 

11.  Operating  and  care  of  canal  and  locks  at  the  Cascades  of  the 
Cohimbva  River^  Oregon, — The  obstructions  in  the  Columbia  River  at 
the  Cascades  are  described  in  the  preceding  report.  The  canal  and 
locks,  which  pass  steamboats  arouna  these  obstructions,  were  opened 
to  navigation  on  November  5,  1896,  although  incomplete  in  many 
details,  and  have  been  in  condition  to  be  used  ever  since  that  date,  with 
the  exception  of  a  few  days  when  minor  repaii's  were  in  progress. 

The  expenditures  up  to  June  30,  1901,  $24,382.17,  were  in  payment 
of  salaries  of  employees  engaged  in  operating  and  caring  for  the  canal 
and  locks,  for  a  new  valve  tor  the  mam  culvert  on  the  south  side  of  the 
lower  lock,  and  for  partially  repainting  the  steel  lock  gate^. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1902,  amount- 
ing to  $10,881.33,  were  in  payment  of  salaries  of  employees  engaged  in 
operating  and  caring  for  tne  canal  and  locks,  in  continuing  the  work 
oi  repainting  the  steel  lock  gates,  and  in  dredging  dep>osit  from  the 
apper  entrance  to  the  canal  under  a  contract  dated  October  9,  1901. 

(See  Appendix  U  U  11.) 

12.  Columbia  River ^  between  Vancouver^  Wash.^  and  the  mouth  of 
Willamette  River,— The  city  of  Vancouver,  Wash.,  is  located  on  the 
Columbia  River  about  103  miles  above  its  mouth  and  5  miles  above 
tiie  mouth  of  the  Willamette  River  in  the  Columbia.  Vessels  draw- 
ing up  to  about  23  feet  of  water  ascend  the  Columbia  from  its  mouth 
up  to  a  point  2J  miles  below  Vancouver,  where  there  is  a  bar  which 
had  originally  but  9  feet  of  water  over  it. 

The  project,  adopted  in  1892  (reports  printed  in  Annual  Reports  of 
the  Chief  of  Engineers  for  1892,  pp.  2865-2869,  and  for  1896,  pp. 
3264-3265),  provides  for  constructing  a  pile,  brush,  and  rubblestone 
dike  about  3,000  feet  long  from  the  Oregon  snore  to  the  head  of  Hay- 
den  Island,  opp>osite  Vancouver,  at  an  estimated  cost  of  $100,000,  to 
stop  the  flow  south  of  the  island  during  low- water  stages  and  deflect  it 
down  the  main  channel  north  of  the  island,  so  as  to  scour  the  bar  below 
Vancouver  and  obtain  a  depth  over  it  sufficient  to  permit  ascending 
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vessels  drawing  20  or  more  feet  to  reach  Vancouver.  It  was  approved 
by  the  Chief  of  Engineers  August  6,  1892. 

On  June  18,  1901,  the  additional  sum  of  $8,000  was  allotted  from 
the  appropriation  of  June  6,  1900,  for  emergencies  in  river  and  har- 
bor works,  to  be  applied  to  repairing  the  dike  during  the  low-water 
period  of  the  winter  of  1901-2. 

The  expenditures  to  June  30,  1902,  were  $107,763.34,  of  which 
$22,230.18  was  for  maintenance,  and  resulted  in  completing  the  dike 
and  in  revetting  the  head  of  Hayden  Island  to  prevent  erosion.  The 
map  following  page  3230  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1899  shows  the  work  as  comDletea  May  2,  1899. 

The  expenditures  during  the  fiscal  year  ending  June  80,  1902, 
amounting  to  $7,800.34,  were  for  maintenance  of  the  improvement, 
small  quantities  of  brush  and  rubblestone  being  placed  m  the  dike 
and  on  the  head  of  Hayden  Island  to  compensate  for  settlement  caused 
by  the  ail-summer  high  water  of  1901.  These  materials  were  pur- 
chased and  placed  in  the  work  under  a  contract  dated  November  8, 
1901. 

Soundings  made  in  December,  1901,  showed  that  an  increase  of 
about  1  foot  in  the  depth  on  the  obstructing  bar  had  been  obtained  as 
the  result  of  the  effect  of  the  dike,  the  depth  on  the  bar  at  that  time 
being  about  10  feet. 

The  maximum  draft  that  could  be  carried  at  extreme  low  water  dur- 
ingthe  past  year  was  about  10  feet. 

The  average  range  of  tide  in  the  Columbia  River  at  Vancouver  at 
extreme  low  stage  is  about  0.8  of  a  foot.  During  the  summer  freshet 
in  May  and  June  the  usual  rise  is  about  20  feet. 

July  1,  1901,  balance  unexpended 18,038.00 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .      2, 000. 00 

10, 038. 00 
June  30,  1902,  amount  expended  during  fiscal  year 7, 800. 84 

July  1,  1902,  balance  unexpended 2,287.66 

(See  Appendix  U  U  12.) 

13.  Cl^iarwater  Ri/ver^  Idaho. — This  stream  empties  into  the  Snake 
River  at  Lewiston,  Idaho.  It  is  a  mountain  stream,  with  steep  slope 
and  many  rapids,  the  average  fall  of  the  stream  from  Eamiah,  Idaho, 
down  to  Lewiston  being  about  7  feet  per  mile. 

The  original  project  for  improvement,  adopted  in  1879,  provided 
for  removing  rocks  from  the  channel  to  obtain  a  low-water  depth  of 
4ri  feet,  for  small  steamboats,  in  the  40  miles  next  above  Lewiston,  at 
an  estimated  cost  of  9^,424. 

The  sum  of  $15,000  was  expended  on  the  original  project  for  remov- 
ing some  of  the  rocks  which  obstructed  low -water  navigation. 

The  existing  modified  project,  approved  by  the  Secretary  of  War 
July  23, 1897,  provides  for  improving  the  75  miles  of  the  stream  next 
above  Lewiston  for  high- water  navigation,  by  removing  obstructions, 
at  an  estimated  cost  of  (35,000,  exclusive  of  the  $15,000  appropriated 
prior  to  1883. 

The  amount  expended  on  the  original  and  modified  projects  to  Jane 
30,  1902,  is  $37,646.09. 

The  expenditures  made  under  the  existing  modified  project  were 
for  removing  some  of  the  worst  obstructions  to  high- water  navigatioii 
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from  Kaniiah,  67  miles  above  Lewistou,  down  to  Big  Eddy,  27  miles 
above  Lewiston. 

The  officer  in  local  charge  of  the  improvement  reported  that  the 
construction,  several  years  ago,  of  a  branch  of  the  iJorthern  Pacific 
Railroad,  paralleling  the  stream  at  all  points  between  Lewiston  and 
K^miah,  and  affording  ample  transportation  facilities  for  the  some- 
what limited  commerce  of  the  region,  and  the  difficulties  and  dangers 
connected  with  navigating  the  stream,  caused  steamboats  to  abandon 
the  river.  These  conditions  were  reported  to  -the  Secretary  of  War 
July  6,  1899,  who  authorized,  July  8,  1899,  that  the  appropriation  of 
$10,000,  of  March  3,  1899,  be  held  in  the  Treasury  to  await  further 
developments  regarding  the  necessity  for  further  improving  the 
stream. 

Congress,  by  act  approved  June  13,  1902,  has  made  available  for 
the  improvement  of  the  Upper  Columbia  and  Snake  rivers,  Oregon 
and  Washington,  the  unexpended  balance  of  the  appropriation  here- 
tofore made  for  the  improvement  of  the  Clearwater  River,  amounting 
to  $12,294.41. 

The  expenditures  in  fiscal  year  ending  June  30,  1902,  were  for 
maintenance  of  improvement,  in  connection  with  properly  caring  for 
the  Government  plant  used  in  the  work  of  improvement  in  former 
years. 

The  stream  has  not  been  visited  by  a  steamboat  during  the  past  two 
years.  The  usual  freshet  occurs  in  June,  with  an  average  rise  of  10 
or  12  feet  above  extreme  low  water. 

July  1,  1901,  balance  unexpended $12,754.82 

June  30,  19€K2,  amount  expended  during  fiscal  year 398. 41 

July  1,  1902,  balance  unexpended 12,356.41 

July  1,  1902,  outstanding  liabilities 62.00 

July  1,  1902,  balance  transferred  to  improving  Upper  Columbia  and 
Snake  rivers,  Oregon  and  Washington,  by  act  of  June  13,  1902 12, 294. 41 

(See  Appendix  U  U  13.) 

IMPROVEMENT  OF  WILLAMETTE  RIVER,  AND  OF  COLUMBIA  RIVER 
BELOW  THE  MOUTH  OF  THE  WILLAMETTE,  AND  THEIR  TRIBUTA- 
RIES, OREGON  AND  WASHINGTON. 

This  district  was  in  the  charge  of  Capt.  W.  C.  Langfitt,  Corps  of 
Engineers.  Division  Engineer,  Col.  Jared  A.  Smith,  Corps  of  Engi- 
neers, to  September  23, 1901;  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engi- 
neers, from  September  23  to  September  30,  1901,  and  Lieut.  Col. 
W.  H.  Heuer,  Corps  of  Engineers,  since  September  30,  1901. 

1.  Long  Tom  River ^  Oregmi. — ^The  Long  Tom  River  is  a  tributary 
of  the  Willamette.  It  rises  on  the  eastern  slope  of  the  Coast  Range, 
drains  an  area  of  about  430  square  miles,  including  a  large  amount  of 
very  productive  valley  land,  and  empties  into  the  Willamette  River 
122  miles  distant  from  Portland  by  river. 

Before  improvement  the  river  was  almost  impassable  on  account  of 
the  numerous  brush-covered  shoals  and  overhanging  trees.  It  is  very 
narrow  and  runs  so  low  during  the  spring  and  summer  that  scarcely  6 
inches  of  water  is  found  on  the  bars,  but  during  the  winter  or  rainy 
season  a  depth  of  5  or  6  feet  is  found,  and  the  improvement  was 
intended  to  furnish  relief  during  the  periods  of  the  year  when  high 
water  prevails. 
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The  present  project  (see  Annual  Report  of  the  Chief  of  Engineers 
for  1898,  p.  3045)  for  improvement  was  adopted  in  1898.  It  provided 
for  the  removal  of  snags,  overhanging  trees,  etc.,  with  a  view  to 
obtaining  a  channel  for  high-water  navi^tion  during  a  few  months  in 
the  rainy  season.     This  project  was  satisfactorily  completed  in  1900. 

The  river  and  harbor  act  of  March  3,  1899,  transferred  $3,000  from 
funds  previously  ajjpropriated  for  improvement  of  Willamette  and 
Yamhill  rivers  to  this  work.  All  of  this  amount  was  exx)ended  during 
the  fiscal  year  ending  June  30,  1900. 

The  completion  of  the  project  afforded  high-water  navigation  daring 
the  seasons  of  1900  and  1901  for  the  transportation  of  300  and  276  tons 
of  produce,  respectively,  for  those  years.  This  traffic,  however,  has 
not  been  as  large  as  anticipated,  as  during  the  last  season  no  advantage 
was  taken  of  the  improvement.  Owing  to  this  reason  and  to  the 
uncertainty  of  any  great  benefit  derived  from  previous  expenditures, 
no  further  work  is  deemed  necessary  at  present. 

The  river  and  harbor  act  of  June  13,  1902,  allows  $600,  or  so  much 
thereof  as  may  be  necessary,  from  appropriation  for  improving  Wil- 
lamette and  Yamhill  rivei's,  to  be  applied  to  maintenance  or  this  stream, 
which  it  is  propjosed  to  exi)end  in  snagging  should  the  interests  of  com- 
merce and  navigation  demand  it.  This  will  therefore  be  submitted 
as  final  report  under  improving  Long  Tom  River,  Oregon,  and  reports 
of  future  operations  will  be  made  under  improving  W'illaniette  and 
Yamhill  rivers.  No  monev  statement  is  submitted,  as  no  money  was 
available,  the  funds  provided  by  act  of  June  18,  1902,  being  included 
in  statement  for  improving  Willamette  and  Yamhill  rivers. 

(See  Appendix  V  V  1.) 

2,  WiUauiette  River  above  Portland^  and  Yamhill  River ^  Oregon, — 
The  Willamette  River  rises  in  the  Cascade  Range,  about  160  miles 
southward  of  the  Columbia  River,  and  flows  northerly,  generally  par- 
allel and  about  50  miles  east  of  the  coast  line.  It  enters  the  Columbia 
about  105  miles  above  its  mouth  and  12  miles  north  of  the  city  of 
Portland. 

The  Yamhill  River  rises  in  the  Coast  Range,  flows  in  a  northeasterly 
direction,  and  enters  the  Willamette  about  40  miles  above  its  mouth. 

A  detailed  description  of  the  Willamette  River,  together  with  that 
of  its  condition  prior  to  improvement,  may  be  found  in  the  Annual 
Reports  of  the  Cnief  of  Engineers  for  1876,  page  654,  and  for  1880, 
page  2280. 

The  Yamhill  River  drains  an  exceedingly  fertile  valley,  which  has 
been  settled  for  years.  Prior  to  improvement  the  channel  was  ob- 
structed by  snags  and  rocks,  which  were  removed  under  the  project 
of  1892,  and  boats  could  then  reach  Dayton  (about  5  miles)  at  all  sea- 
sons on  a  draft  of  about  2J  feet.  Above  Dayton  and  about  1  mile 
below  Lafayette  the  channel  was  obstructed  by  rapids,  so  that  boats 
could  reach  Lafayette  (9  miles)  and  McMinnville  (about  18  miles)  only 
during  extreme  High  water. 

The  original  project  for  improvement  of  the  Willamette  was  adopted 
in  1870  and  modified  in  1878  and  1879,  and  in  1892  was  extended  to 
include  the  removal  of  obstructions  in  the  Yamhill  River  to  McMinn- 
ville. 

On  the  above  project  $247,747.51  has  been  expended. 

The  project  or  1896  (Annual  Report  of  the  Cnief  of  Engineers  for 
1896,  p.  3310)  provided  for  the  improvement  of  the  Willamette  River 
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from  Portland  tx>  Eugene,  at  an  estimated  cost  of  $131,697,  and  on  the 
Yamhill  (see  Annual  Report  of  the  Chief  of  Engineers  for  1895,  p. 
3602)  provided  for  the  removal  of  obstructions  and  the  construction 
of  a  lock  and  dam  in  the  Yamhill  River  to  obtain  a  draft  of  3i  feet 
from  the  mouth  of  the  river  to  McMinnville;  estimated  cost,  $69,000. 
On  the  Drojeot  of  1896  there  was  expended,  up  to  June  30,  1902,  the 
sum  of  $202,620.69,  of  which  amount  $5,421.22  was  applied  to  main- 
tenance. 

The  construction  of  controlling  works  under  the  old  project  has, 
without  doubt,  afforded  relief  and  alone  made  navigation  possible  dur- 
ing recent  years.  However,  it  is  believed  that  the  physical  features 
of  the  river  are  such  that  the  depths  proposed  by  the  project  can  not 
be  obtained  at  reasonable  cost. 

The  river  and  harbor  act  of  June  13,  1902,  appropriates  $68,000  for 
continuing  improvement  and  allows  $500,  or  so  much  thereof  as  may 
be  required,  tor  maintenance  of  improvement  of  Long  Tom  River. 
As  recommended  in  previous  annual  report,  it  is  proposed  to  apply 
these  funds  to  the  construction  of  a  dredging  plant  to  aid  in  creatmg 
and  maintaining  such  depths  as  may  be  reasonable  and  practicable,  snag- 
ging, and  the  construction  of  controlling  works  at  places  where  they 
will  be  of  greatest  benefit.  This  is  practically  a  continuation  of  pre- 
vious operations  with  the  addition  of  a  dredging  plant  to  aid  the  work 
below  Corvallis,  and  confining  operations  atove  Corvallis  to  snagging 
for  aid  to  high-water  navigation. 

Aside  from  the  expenditures  made  during  the  fall  of  1900  from 
allotment  of  $5,000  from  the  emergencv  act  of  June  6,  1900,  and 
removal  of  some  snags  and  drift  near  Corvallis  last  November,  no 
work  has  been  done  on  the  Willamette  since  May,  1900,  owing  to  lack 
of  funds.  The  river  is  therefore  more  or  less  obstructed  by  snags, 
but  boats  are  now  running  to  Corvallis  on  a  draft  of  3  feet,  with  tne 
gauge  at  the  latter  place  reading  4  feet  above  low  water.  It  is  hoped 
that  with  removal  of  snags  and  some  dredging  boats  may  reach  Inde- 
pendence throughout  the  low-water  season.  On  the  i  amhill  some 
little  snagging  was  done  during  the  year,  and  boats  are  running 
regularly  to  McMinnville  through  the  lock  completed  in  1900,  near 
Lafayette. 

The  water  levels  vary  according  to  height  of  the  winter  freshets, 
which  in  1891  reacjhed  30  feet  above  low  water  at  Salem,  Oreg. 

The  additional  work  proposed  is  for  the  purpose  of  affording  bet- 
ter facilities  for  navigating  the  portions  of  river  under  improvement, 
as  an  extension  of  benefits  is  not  contemplated. 

The  volume  of  commerce  affected  is  shown  by  the  appended  com- 
parative statement  of  traffic  handled.  This  tonnage  consists  of  grain, 
farm  and  lumber  products  shipped  to  market,  and  machinery  and  sup- 
plies distributed. 

ComparcUive  statement  of  tonnage  carried  by  river  boats  on  the  WiUamette  River  above 

Portland. 


Calendar  year. 


18M 
laK 
1896 
1887 


Merchan- 
dise. 


Tons. 
74,615 
180,870 
218,480 
186,621 


Paasen- 
gers. 


Number. 
66,368 
67,876 
48.465 
87.960 


Calendar  year. 


1896 
1899 
1900 
1901 


Merchan- 
dise. 


Tbns. 

112,154 

117,782 

182,468 

191,901 


Passen- 
gers. 


Number. 

67,524 

50.788 

47,324 

103,971 
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July  1,  1901,  balance  unexpended $940. 70 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .    68, 000. 00 

68, 940. 70 
June  30,  1902,  amount  expended  during  fiscal  year 808. 90 

July  1,  1902,  balance  unexpended 68, 131. 80 

July  1,  1902,  outstanding  liabilities 61.00 

July  1,  1902,  balance  available 68, 070. 80 

(See  Appendix  V  V  2.) 

3,  Operating  and  care  of  lock  and  dam  in  Yamhill  Ri/ver^  Oregon. — 
The  Yamhill  lock  is  situated  on  Yamhill  River  near  Lafayette,  Oreg., 
about  8  miles  above  its  Junction  with  the  Willamette  and  some  10 
miles  below  the  town  of  McMinnville,  the  head  of  steamboat  naviga- 
tion.   The  lock  was  completed  under  contract  in  September,  1900. 

The  funds  for  repairs,  made  necessary  by  freshets  during  the  winter 
of  1900-1901  and  tor  operating  expenses  during  the  fiscal  year  1902. 
were  provided  by  allotment  or  May  24,  1901,  the  amount  allotted 
being  123,200. 

The  total  amount  expended  under  allotments  for  operating  and  care, 
including  rej)airs,  is  f 24,992. 67,  of  which  amount  $22,^9.27  was 
expended  during  the  fiscal  year  1902. 

The  repairs  of  damage  caused  to  the  slopes  and  revetments  and 
reported  m  last  annual  report  were  practically  completed,  and  the  lock 
has  been  operated  almost  continuously  except  for  78  days  between 
November  23,  1901,  and  March  25,  1902,  when  high  water  prevented. 

The  total  trafiic  passed  through  the  lock  during  the  year  amounted 
to  2,455  tons  of  miscellaneous  freight  and  1,199  passengers. 

(See  Appendix  V  V  3.) 

^.  Columhia  and  Laicer  Willmn^tte  rivers  hehnc  Portland^  Oreg. — 
The  Columbia  River  is  the  great  river  of  the  Pacific  coast.  It  rises  in 
British  Columbia,  flows  southerly  and  westerly,  and  forms  in  its  lower 
portions  for  330  miles  the  boundary  between  Oregon  and  Washing- 
ton, emptying  into  the  Pacific  Ocean  between  these  two  States. 

The  Willamette  River  rises  in  the  Cascade  Range,  about  150  miles 
southward  of  the  Columbia  River,  flows  northerly,  entering  the  Colum- 
bia about  105  miles  above  its  mouth  and  12  miles  north  of  the  city  of 
Portland. 

The  portions  of  these  rivers  covered  by  this  improvement  include 
the  12  miles  of  the  Willamette  between  Portland  and  its  mouth  and  98 
miles  of  the  Columbia  from  the  mouth  of  the  Willamette  to  the  sea. 

The  original  condition  of  these  rivers  from  Portland  to  the  sea  was 
such  that  only  from  10  to  15  feet  could  be  carried  over  the  shoal  places 
at  low  water.  Numerous  sand  bars  obstructed  navigation  to  deep- 
water  craft  and  distributed  the  water  over  an  extended  area,  so  that 
the  channels  were  comparatively  narrow. 

The  value  and  the  availability  of  this  waterway  for  purposes  of  com- 
merce is  proved  by  the  quantities  of  grain  and  produce  that  through  it 
find  an  outlet  to  the  markets  of  the  world  from  Oregon,  Washington, 
and  Idaho.  Its  improvement  to  navigation  for  deep-water  craft  is  of 
the  utmost  importance  to  the  Qntire  northwest  section  of  the  countrv, 
whose  inhabitants  find  the  natural  outlet  for  their  produce  through  the 
valley  of  the  Columbia. 

Prior  to  adoption  of  a  project  dredging  had  been  done  for  tempo- 
rary relief  and  the  sum  of  $221,780.46  expended  for  that  purpose. 
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The  orijynal  project  was  adopted  in  1877  and  was  prepared  by  the 
Board  of  Engineerg  for  the  Pacific  coast  with  a  view  of  obtaining  a 
channel  depth  of  20  feet.  In  1891  (Annual  Report  of  the  Chief  of 
Engineers  for  1892,  p.  2850)  the  project  was  extended  to  obtain  a  low- 
water  channel  depth  of  25  feet  at  an  estimated  cost  of  $772,464,  and 
the  Port  of  Portland  Ck>nimisaion,  a  corporation  existing  under  the 
laws  of  the  State  of  Oregon,  was  granted  permission  to  ai^ist  in  car- 
rying it  into  execution.  On  the  original  and  modified  project,  exclu- 
sive of  amounts  expended  in  dredging  prior  to  1877  and  by  the  Port 
of  Portland  Commission,  there  has  been  expended  the  sum  of 
(1,080,874.11  to  June  30,  1902,  and  it  may  be  said  that  all  the  expend- 
itures since  1895  have  been  applied  to  maintenance,  as  no  permanent 
works  have  been  constructed. 

The  existing  project,  adopted  by  the  act  of  June  18,  1902  (see 
Annual  Report  of  tne  Chief  of  Engineers  for  1900,  p.  4418  et  seq.), 
18  based  on  survey  authorized  by  act  of  March  3,  1899,  and  proposes 
a  26-foot  channel  to  the  sea  by  contitniction  of  controlling  works  and 
dredging.  Estimated  t-owt,  (2,796,300,  with  $175,000  a»  cost  of  a  new 
dredge  and  accessories  and  $50,000  for  maintenance. 

The  sum  of  $225,000  has  been  appropriated  by  act  of  June  13, 1902, 
which  is  insufficient  to  allow  the  construction  of  the  proposed  dredge, 
make  necessary  repairs  to  present  plant,  pay  operatmg  expenses  for 
both  dredges,  and  construct  anv  permanent  works.  In  view  of  this  it 
is  proposed  to  apply  the  funds  to  operating  the  new  dredge  of  the 
port  of  Portland,  if  satisfactory  arrangements  can  be  made,  and  in 
making  repairs  to  and  operating  the  United  States  dredge. 

Dredging  has  been  the  only  work  done  during  the  year,  a  total  of 
507,953  cubic  yards  being  excavated  at  various  snoal  places. 

Operations  of  the  Port  of  Portland  Commission  have  also  been  con- 
fined to  dredging  during  such  times  a^  their  plant  was  not  being 
repaired  and  tne  Commission  reports  having  excavated  872,318  cubic 
yards,  with  a  total  expenditure  of  $151,827,17. 

Since  the  commencement  of  improvement  the  channel  depth  between 
Portland  and  Astoria  has  been  increased  5  feet,  with  a  g'ood  navigable 
wid^.  The  maximum  draft  that  could  be  carried  on  June  30,  1902, 
at  mean  low  water  over  the  shoalest  part  of  the  river  was  about  19 
feet.  The  u»ual  variation  of  water  levels  due  to  tides  is  from  3  feet 
at  Portland  to  7  feet  at  Astoria.  The  variation  caused  by  freshets 
ranges  from  20  feet  at  Portland  to  zero  at  Astoria. 

ComparaKve  ttnlftnent  of  traj^. 
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July  1 ,  11^1 ,  balance  unexpended $74, 563. 81 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902 . .  225, 000. 00 

299,553.81 
June  30,  1902,  amount  exiiended  during  fiscal  year 46, 841. 82 

July  1,  1902,  >jalance  unexpended 852, 712. 19 

July  1,  1902,  outetanding  liabilitiee 2,939.67 

July  1,  1902,  Ulance  available 249,772.52 

(See  Appendix  V  V  4.) 

5.  Columhia  Rher^  Oregon^  helow  Tongrie  Point. — ^This  improvement 
covers  a  stretch  of  the  river  about  5^  miles  long,  beginning  just  below 
Tongue  Point  and  extending  down  along  the  water  front  of  Astoria. 
The  principal  obstruction  is  a  rocky  point  known  as  the  Sylvia  de 
Grasse  Reef,  al^iout  1  mile  below  Tongue  Point,  and  around  which 
ships  are  oblicred  to  make  a  short  turn  to  avoid  striking  it.  The  ledge 
induces  shoahng,  with  consequent  narrowing  of  the  passage. 

The  original  and  present  project,  adopted  in  1896  (Annual  Report 
of  thcj  Chief  of  Kngineers  for  1895,  pp.  3605-3608),  contemplates  the 
removal  of  the*  wreck  of  the  Sylvia  de  Grasse  and  the  outer  portion  of 
the  reef,  supplemented  by  dredging  to  obtain  a  25-foot  channel,  250 
feet  in  width,  extending  along  the  water  front  of  Astoria.  Estimated 
cost,  $121,550. 

The  amount  expended  on  this  work  upto  the  close  of  the  fiscal  year 
ending  June  30,  1902,  was  $71,105.86.  rrior  to  operations  under  the 
present  contract  no  work  had  been  done  except  dredging  for  tempo- 
rary relief. 

L  nder  date  of  October  20,  1900,  a  contract  for  excavating  rock  and 
sand  was  entered  into.  Work  began  in  January,  1901,  and  has  been 
in  progress  throughout  the  year,  except  when  suspended  for  repairs 
or  on  account  of  stormy  weather.  During  the  year  8,246  cubic  yards 
of  rock  and  3,321  cubic  yards  of  sand  were  excavated,  and  it  is  esti- 
mated that  the  whole  work  will  be  completed  in  about  two  months. 
The  result  of  this  work  has  been  the  attainment  of  a  depth  of  24  feet 
over  a  channel  about  150  feet  wide,  and  with  very  little  dredging  in 
a  few  shoal  places  this  will  be  increased  to  25  feet. 

The  usual  variation  of  tide  is  about  6i  feet. 

For  commercial  statistics  see  report  on  improving  Columbia  and 
Lower  Willamette  rivers  below  Portland,  Oreg. 

July  1,  1901,  balance  iinexiwnded $100,982.26 

June  80,  1902,  amount  expended  during  fiscal  year 51, 068. 12 

July  1 ,  1902,  lialance  unexpended 49, 894. 14 

July  1 ,  1902,  outetanding  liabilitieH 6, 819. 05 

July  1,  1902,  balance  available 43,075.09 

July  1 ,  1902,  amount  covered  by  uncompleted  contracts 14, 055. 00 

(See  Appendix  V  V  5. 

6.  Mouth  of  Cohimhia  River^  Oregon  and  Washington. — Prior  to 
commencing  the  work  of  construction,  in  1886,  there  were  from  one 
to  three  channels  across  the  bar  at  the  mouth  of  Columbia  River,  and 
these  channels  varied  both  in  location  and  depth,  the  latter  being  usu- 
ally from  19  to  21  feet,  while  the  location  shifted  through  nearfy  180 
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degrees  from  Cape  Disappointment  to  Point  Adams.  A  map  of  this 
locality  before  improvement  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1886,  page  1978. 

The  project  for  improvement  adopted  in  1884  (Report  of  Board  of 
Engineers,  Annual  Report  of  the  Chief  of  Engineers  for  1883,  p.  2012 
et  seq.)  contemplated  securing  a  low-water  channel  depth  of  3(>  feet 
across  the  bar  at  the  mouth  of  the  river  by  the  construction  of  a  jetty 
to  extend  from  the  shore  near  Fort  Stevens  across  Clatsop  Spit  in  the 
direction  of  a  point  about  3  miles  south  of  Cape  Disappointment,  the 
jetty  to  be  built  of  rubble  and  random  blocKs  of  large  size,  resting 
upon  mattresses  of  brush. 

The  original  project,  adopted  in  1884,  provided  for  a  single  jetty  on 
the  south  side  of  tne  entrance,  built  to  low-water  level  and  about  4J 
miles  long.  This  was  modified  in  1893  (Annual  Report  of  the  Chief  of 
Engineers  for  1893,  p.  3489  et  seq.)  to  provide  for  pmctic^lly  a  hi^h- 
tide  jetty,  in  which  was  included  tne  construction  of  four  low  groins 
built  out  from  the  main  jetty.  The  estimated  cost  of  the  jetty  in  the 
original  project  was  $3,710,(KX). 

The  jetty  was  completed  in  1895  to  the  length  of  4i  miles  and  full 
projected  height,  witn  four  low-tide  groins,  1,000  feet,  1,000  feet,  600 
feet,  and  500  feet  long,  respectively.  Map  showing  completed  work  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  page 
3560.  This  work  caused  an  increase  in  depth  over  the  bar  from  20  to 
to  31  feet  at  mean  lower  low  water  from  1885  to  1895. 

Annual  surveys  since  1836  have  shown  each  year  marked  shoaling 
of  the  depths  over  the  bar,  the  greatest  depth  obtained  having  been 
31  feet  in  1895,  being  1  foot  in  excess  of  the  depth  proposed  by  the 
original  project. 

A  detailea  survey  was  made  in  1899,  and  report  submitted  by  the 
district  oflScer  under  date  of  November  6,  1899,  with  project  and  esti- 
mate for  deepening  the  channel  to  40  feet,  at  a  cost  of  $2,531,140.51. 
The  repoit  is  printed  in  House  Doc.  No.  94,  Fifty -sixth  Congress,  first 
session,  and  also  in  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
Pfcrt  VI,  page  4430  et  seq.,  to  which  attention  is  invited  for  further 
details,  maps,  etc. 

This  project  was  adopted  by  sundiy  civil  act  of  June  t>,  1900,  and 
the  sum  of  $250,(XX)  was  appropriated  thereby  for  repair  of  the  jotty, 
including  repairs  to  wharves,  approaches,  tramway,  plant,  quarters  and 
buildings,  and  contingent  expenses.  The  river  and  narboi*  act  of  fJune 
18,  1902,  makes  a  further  appropriation  of  $500,000  for  continuing 
improvement,  and  authorizes  contracts  not  exceeding  $1,000,000 

The  amount  expended  on  the  projects  of  1884  and  1893  was  $1,968,- 
753.14;  on  the  present  project  $233,474.47  has  been  expended,  making 
a  total  of  $2j202,227.61  to  June  30,  1902. 

Work  during  the  past  year  has  been  carried  on  with  a  view  to  facili- 
tating early  operations  under  additional  appropriations.  The  washed- 
away  portions  of  the  jetty  tramway  had  been  redriven  during  July  and 
August,  and  19,794  tons  of  stone  dumped  to  preserve  it.  Part  of  this 
new  work  was  carried  away  during  the  winter  storms.  The  standing 
portion  of  the  tramway  is  in  good  repair.  All  available  plant  has 
been  thoroughly  overhauled  and  put  in  good  condition.  It  is  consid- 
ered, however,  that  it  is  now  too  fate  in  the  season  to  attempt  further 
extension  of  the  jetty  before  next  spring. 
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This  year's  survey,  completed  June  26,  1902,  shows  a  still  further 
shoaling  of  the  north  channel,  with  a  depth  through  it  of  21  feet,  while 
on  the  south,  or  Clatsop  Spit,  there  is  a  general  increase  in  depth  of 
2  to  3  feet.  There  is  also  evidence  of  the  north  channel  closing  and 
one  forming  in  a  westerly  direction,  and  it  is  hoped  with  somewhat 
increased  depth.  The  24  and  30  foot  contours  of  the  bar  have  receded 
considerably  on  its  westerly  or  sea  side.  Sand  Island  and  Clatsop 
Spit  show  very  few  changes  from  last  year's  conditions,  but  the  deptn 
at  the  harbor's  throat  has  increased  by  about  10  feet,  the  maximum 
depth  now  bein^  86  feet. 

The  average  rise  and  fall  of  tide  on  the  Columbia  River  Bar  is  about 
7.4  feet. 

For  commercial  statistics  see  report  on  improving  Columbia  and 
Lower  Willamette  rivers  below  Portland,  Oreg. 

July  1,  1901,  balance  unexpended $96,183.24 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902.      600, 000. 00 

696, 183. 24 
June  30,  1902,  amount  expended  during  fiscal  year 72, 728. 86 

July  1,  1902,  balance  unexpended 523, 464. 39 

July  1,  1902,  outstanding  liabilities 3,244.69 

July  1,  1902,  balance  available 620,209.80 

Amount  (estimated )  required  for  completion  of  existing  project 1, 776, 181. 46 

Amount  that  can  be  profitably  expended  in  fiscal  vear  endmg  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 660, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  V  V  6.) 

7.  Cl^tskanie  liwer,  Oregon. — ^The  Clatskanie  River  rises  in  the 
Coast  Range  and  is  a  tributary  of  the  Columbia,  which  it  enters  by 
means  of  connecting  sloughs  at  a  point  on  the  south  bank  about  66 
miles  below  Portland. 

At  the  time  of  the  adoption  of  the  present  and  original  project 
(Annual  Report  of  the  Chief  of  Engineers  for  1898,  p.  3050)  a  depth 
of  5  feet  could  be  carried  to  Clatskanie,  except  over  a  shoal  near  the 
latter  place,  where  but  2  to  8  feet  is  found.  Large  quantities  of 
lumber  and  shingles  find  a  market  through  this  natural  outlet.  The 
channel  is  very  narrow  and  exceedingly  winding. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $18,000, 
being  the  total  estimated  cost  of  completing  the  improvement.  The 
project  submitted  for  its  expenditure  and  approved  by  the  Secretary 
of  War  May  27,  1899,  provided  for  cutting  a  short  channel  across  the 
bend  immediately  below  Manzanillo  and  another  from  the  bend  above 
this  point  to  the  first  bend  below  the  town  of  Clatskanie,  and  by 
dredging  below  the  latter  point,  the  work  to  be  done  by  contract  It 
was  expected  to  secure  thereby  a  depth  of  6  feet  to  the  town  of 
Clatskanie,  3  miles  from  the  mouth. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1902,  was  $9,918.02,  none  of  which  was  applied  to 
maintenance.  The  project  was  completed  in  February,  19<^,  under 
contract  dated  June  28,  1901,  for  dredging,  a  total  of  65,864  cubic 
yards  of  material  being  excavated,  as  against  an  estimated  amount  of 
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66,000  cubic  yards.  The  completion  of  the  project  affords  better  facili- 
ties for  navigation  to  the  town  of  Clatskanie  by  shortening  the  distance 
and  avoiding  the  large  bend  in  the  old  channel,  and  by  an  increased 
depth  of  about  2  feet. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  at 
low  water  to  the  town  of  Clatskanie  is  5  feet.  The  usual  variation  of 
levels  of  water  surface  is  about  5  feet  due  to  tides  and  about  10  feet 
during  freshets. 

Oomparative  gtatemerU  of  the  tonnage  carried  by  river  boats  on  the  CUUskanie  River  for 

past  six  years. 


Calendar  year. 


Merchan- 
dise. 


Passen- 
geni. 


1806. 
1807. 
1806. 


Tons. 
117.242 
112.808 
163,267 


Numbn, 

8.460 

11,646 

12,260 


Calendar  yeai 


1890 
1900 
1901 


Merchan- 
dise. 


jyjns. 
68,126 
98,622 
61,967 


Passen- 
gers. 


Number. 
6,210 
6,906 
2,136 


July  1,1901,  balance  unexpended $12,688.47 

June  30, 1902,  amount  expended  during  fiscal  year 9, 506. 49 

July  1,  1902,  balance  unexpended 3, 081. 98 

(See  Appendix  V  V  7.) 

8.  Cowlitz  and  Lewis  rivers^  Washington, — {a)  Cowlitz  River. — 
The  Cowlitz  River  rises  in  the  Cascade  Range,  and  flows  into  the 
Columbia  River  about  64  miles  from  its  mouth. 

Prior  to  improvement  the  ruling  depth  at  low  water  to  Toledo,  40 
miles  above  the  mouth,  was  14  incnes.  The  channel  was  narrow  and 
tortuous  and  obstructed  by  sand  bars,  numerous  snags,  drift,  logs,  etc. 
Tte  valley  is  exceedingly  fertile,  and  any  improvement  of  the  river  is 
a  direct  benefit  to  the  farmers,  who  ship  great  quantities  of  produce 
to  fdarket  by  boat. 

The  original  project,  adopted  in  1880  (report  dated  December  15, 
1879),  contemplated  the  removal  of  sand  bars  and  other  obstructions 
to  a  point  about  50  miles  above  the  mouth,  at  a  cost  of  $5,000  for  the 
first  year  and  an  annual  expenditure  thereafter  of  $2,000  for  main- 
tenance. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
1902  was  $31,000,  at  which  time  the  available  funds  had  been  exhausted 
and  no  work  has  since  been  done. 

The  conditions  are  now  such  that  boats  ascend  to  Toledo,  the  prin- 
'dpal  diflSculty  experienced  being  at  the  bar  below  Toledo,  where  lining 
over  this  shoal  becomes  necessary  at  low  water.  Three  or  four  bars 
below  this  point  are  also  giving  trouble. 

No  results  in  the  way  of  increased  depths  since  last  report  have  been 
attained. 

In  coqpection  with  this  improvement  it  is  thought  that  dredging  in 
the  lower  tidal  reaches  will  prove  advantageous  in  securing  and  main- 
taining depths. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  part  at  low 
water  is  about  16  inches.  The  usual  range  of  water  level  auc  to  tides 
varies  from  4  feet  at  the  mouth  to  zero  about  9  miles  upstream.  The 
variations  due  to  freshets  in  the  Cowlitz  River  are  about  22  feet. 
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Future  reports  will  be  made  under  title  of  '*  Improving  Cowlitz  and 
Lewis  rivers,  Washington,"  as  the  river  and  harbor  act  of  June  13, 
1902,  contains  an  item  providing  for  their  improvement,  and  it  is 
intended  to  apply  a  portion  of  the  amount  appropriated  to  snagging 
and  dike  or  dam  construction,  as  may  appear  most  necessary. 

CkmijHirative  statenierU  of  traffic. 
Calendar  year. 


1894 
1895 
1896 
1897 


Tons. 


17,923 
17,940 
14,77G 
17,'>82 


Calendar  year. 


189». 
1899. 
1900. 
1901. 


Tons. 


16.210 
26,511 
17,279 
14,211 


This  statement  does  not  include  large  (iiiantities  of  logs  that  are  annually  floated 
down  this  stream. 

(h)  Lewis  River. — ^The  I^ewis  River  rises  in  the  Cascade  Range.  It 
is  a  tributary  of  the  Columbia,  drains  an  exceedingly  fertile  vallev, 
and  enters  the  Columbia  from  the  north  about  14  miles  below  the 
mouth  of  the  Willamette,  or  25  miles  from  Portland,  Oreg. 

At  the  time  of  the  adoption  of  the  present  and  original  project 
(Annual  Report  of  the  Chief  of  Engineers  for  1897,  p.  3475)  4  feet 
could  be  carried  at  low  water  to  the  forks,  3^  miles  from  the  mouth, 
and  2  feet  to  Lacenter,  on  the  East  Fork  and  al)out  7  miles  from  the 
mouth.  The  channel  was  obstructed  by  trees,  snags,  and  occasional 
shoals.  Its  improvement  is  of  benefit  to  the  farmers  and  the  large 
adjacent  lumbering  interests. 

The  project  for  improvement  of  the  Lewis  River  contemplated  the 
removal  of  snags  and  obstructions,  dike  and  dam  work,  and  dredging 
with  a  view  of  obtaining  a  depth  of  (>  feet  in  the  main  river  to  the 
forks  and  4  feet  thence  to  Lacenter.     Estimated  cost,  ^20,460. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1902,  was  $5,646.72,  none  of  which  was  applied  to 
maintenance. 

No  work  of  improvement  was  done  during  the  past  fiscal  year,  as  pre- 
vious operations  nad  afl^orded  relief  and  it  was  not  deemed  necessary  to 
do  anvthing  further  until  results  of  previous  operations  had  lleen 
fully  determined  and  additional  funds  were  available. 

A  survey  and  map  were  made  with  a  view  to  making  plan  for  future 
work.  It  has  developed  that  dredging  at  the  mouth  of  the  East  Fork 
in  1900  resulted  in  an  increase  of  nearly  3  feet  in  the  ruling  depth 
over  1,500  feet  of  the  cut.  The  remaining  350  feet  has  shoaled  to  about 
2  feet  at  normal  stage. 

The  conditions  on  June  30,  1902,  were  such  that  boats  could  reach 
I^acenter  only  when  the  river  was  at  a  stage  of  3  feet  above  normal. 
On  lower  stages  a  transfer  to  smaller  boats  at  the  forks  is  necessarv. 
To  the  latter  point  a  maximum  draft  of  5  feet  could  be  carried.  The 
usual  variation  of  the  level  of  water  surfaces  on  account  of  tides  is 
about  2  feet  at  the  forks  and  about  li  feet  at  Lacenter.  The  freshets 
vary  from  15  to  20  feet  in  height.  The  lower  reaches  of  this  stream 
are  of  a  tidal  nature  and  bars  are  formed  in  the  sluggish  waters  dur- 
ing freshets,  which  it  is  believed  can  best  be  overcome  by  dredging. 
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The  river  and  harbor  act  of  June  13,  1902,  appropriated  $9,500  for 
continuing  improveraent  of  Cowlitz  and  Lewis  rivers,  Washington, 
including  improvement  of  the  North  Fork  of  the  Lewis  River,  and 
future  reports  will  be  made  under  title  of  new  appropriation,  the 
amount  bein^  included  in  money  statement  herewith. 

The  additional  work  proposed  is  for  the  purpose  of  affording 
increased  depths  to  Lacenter  and  such  work  on  the  North  Fork  as  may 
be  necessary  on  examination. 

The  appended  statement  shows  the  volume  of  commerce  involved, 
and  consists  of  lumber  and  farming  products  transported  to  market 
and  supplies  and  machinery  distributed: 

Comparative  daiemerU  of  the  tonnage  carried  by  river  boats  on  the  Lewis  River  for  the  past 

six  years. 


Calendar  year. 


1896. 
1897. 
1896. 


Merchan- 
dise. 


TbfM. 
2,874 
8,881 
6,808 


Paaeen- 
gere. 


Number. 
12.990 
15,806 
16,988 


Calendar  year. 


1899. 
1900. 
1901. 


Merchan- 
dise. 


Tbns. 
6,649 
12,638 
17,277 


Passen- 
gers. 


Number. 
12,851 
14,129 
15,582 


The  above  does  not  include  large  quantities  of  logs  which  are  annually  floated  out 
of  this  stream. 

July  1,  1901,  balance  unexpended (5, 376. 41 

Amount  appropriated  by  n ver  and  harbor  act  approved  June  13,  1902 . .      9, 500. 00 

14, 876. 41 
June  30,  1902,  amount  expended  during  fiscal  year 1, 023. 13 

July  1,  1902,  balance  unexpended 13, 853. 28 

(See  Appendixes  V  V  8-9.) 

9.  Gauging  waters  of  Columbia  Ri/ver^  Oregon  and  Washington, — 
The  object  of  this  gauging  is  to  obtain  date  for  use  in  connection  With 
the  improvement  of  the  river  and  to  supply  information  to  persons 
interested  m  its  navigation. 

The  self-registering  gauge  was  reesteblished  at  Astoria  in  Novem- 
ber, 1888,  where  it  was  Kept  in  operation  up  to  August,  1899,  and  then 
moved  to  Fort  Stevens,  where  it  could  be  more  economicallv  main- 
teined.  Daily  bulletins  have  been  exhibited  for  the  benefit  of  shipping 
interests,  and  in  view  of  the  benefit  to  commerce  its  maintenance  is 
considered  a  worthy  object. 

The  amount  expended  on  this  work  to  June  30, 1902,  was  $7,402.21. 

July  1,  1901,  balance  unexpended $783.12 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .      1, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


1, 783. 12 
185.33 


July  1,  1902,  balance  unexpended 1,597.79 

July  1,  1902,  outstanding  liabilities 20.00 

July  1,  1902,  balance  available 1,577.79 

(See  Appendix  V  V  11.) 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  WASHINGTON, 

IDAHO,  AND  MONTANA. 

This  district  was  in  ttie  charge  of  Maj.  John  Millis,  Corps  of  Engi- 
neers. Division  Engineer,  Col.  Jared  A.  Smith,  Corps  of  JBngineers, 
to  September  23,  1901;  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engineers, 
from  September  23  to  September  30,  1901,  and  Lieut.  Col.  W.  H. 
Heuer,  Corps  of  Engineers,  since  September  30,  1901. 

1.  WiUapa  River  and  Harbor^  Washington. — Willapa  Harbor  con- 
nects with  the  Pacific  Ocean  in  the  extreme  southwestern  part  of  the 
State  of  Washington.  Willapa  River  flows  into  the  bay  at  its  eastern 
extremity  about  10  miles  from  the  sea  entrance  to  the  harbor. 

South  Bend,  the  principal  town  on  the  bay  and  the  terminus  of  a 
branch  railroad  running  from  Chehalis,  is  near  the  mouth  of  the  river. 
Willapa  City  \%  a  small  town  some  10  miles  above.  North  River  is  a 
stream  flowmg  into  the  bay  from  the  north. 

Originally  shoals  existed  in  the  river  below  Willapa  City,  and  there 
was  a  log  jam  in  North  River. 

The  original  and  existing  project  contemplates  dredging  100  feet 
wide  and  to  a  depth  of  8  feet  at  low  water  through  the  reef  just  below 
Willapa  City,  and  the  closing  of  side  sloughs  near  South  Bend  by  means 
of  dikes,  with  the  object  of  mcreasing  channel  depths  by  scour.  Pro- 
ject was  dated  May  2,  1891;  adopted l)y  act  of  July  13,  1892. 

Under  acts  of  August  18,  1894,  and  March  3,  1899,  removal  of  the 
log  jam  in  North  River  was  authorized. 

The  estimated  cost  is  $36,350. 

The  amount  expended  on  the  existing  project  to  close  of  fiscal  year 
ending  June  30,  1902,  is  $32,151.06,  or  which  none  was  appli^  to 
maintenance. 

The  best  channel  depth  at  low  water  is  now  about  15  feet  to  South 
Bend  and  to  Willapa  City  about  8  feet.  The  average  tidal  variation 
is  about  8  feet. 

No  work  was  in  progress  during  the  past  year. 

Exports  and  imports. 


Year. 


Fiscal  year— 

1894 

1896 

1896 

Calendar  year— 

1896 

1897 

1898 

1899 

1900 

1901 


66,906 
61,868 
48,900 

27,612 
87,815 
82,899 
61,160 
42.090 
89,688 


Value. 


1689,280 
706,670 
600,600 

351,175 
818,168 
874.060 
756,682 
266.080 
229.686 


The  dikes  require  some  repairs,  and  probably  some  additional  dredg- 
ing will  be  necessary. 

Detailed  reports  on  this  work  are  given  in  Annual  Reports  of  the  Chief 
of  Engineers  for  1893,  pages  3402-3408,  and  for  1895,  pages  3899-3405. 
Maps  of  the  locality  are  published  with  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  pag:es  3264  and  3268. 

Reports  of  examinations  and  surveys  are  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1891,  pages  3264-3268;  Houae 
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Doc.  No.  91,  Fif^-fourth  Congress,  second  session,  and  in  House 'Doc. 
No.  100,  Fifty-fifth  Congress,  second  session. 

By  the  act  of  June  13, 1902,  the  balance  on  hand  to  the  credit  of  this 
improvement  may  be  used  in  snagging  and  otherwise  improving  North 
ana  Nasal  rivers. 

July  1, 1901,  balance  unexpended $4, 206. 94 

June  30, 1902,  amount  expended  during  fiscal  year 8. 00 

July  1, 1902,  balance  unexpended 4,198.94 

(See  Appendix  W  W 1.) 

£.  Grays  Harbor  and  bar  entrance^  Washington, — Grays  Harbor  is  a 
large  bay  in  the  southwestern  part  of  the  State  of  Washington,  con- 
necting with  the  Pacific  Ocean.  It  has  a  total  length  from  east  to  west 
of  17  miles,  and  its  greatest  breadth  north  and  south  is  14  miles. 

A  lar^  part  of  the  bay  is  occupied  by  tide  flats,  bare  at  low  water. 
At  low  tide  the  area  covei*ed  by  water  is  estimated  at  30.6  square  miles, 
or  less  than  one-third  of  the  total  area.  There  are  two  main  channels 
crossing  the  bav  from  east  to  west.  The  north  channel  is  the  principal 
one,  and  this  has  been  improved  under  a  special  appropriation.  A 
short  distance  within  the  harbor  entrance  are  large  areas  affording 
sheltered  anchorages  for  deep-draft  vessels. 

The  harbor  entrance  is  between  two  low  sandy  peninsulas  which  are 
about  12,500  feet  apart,  measured  between  high-tide  lines. 

Through  this  entrance  there  is  a  channel  having  a  maximum  depth 
of  100  feet  or  more.  A  single  broad  waterway  extends  for  more  than 
2  miles  out  to  sea  from  the  entrance,  with  depths  gradually  diminish- 
ing to  30  feet.  At  the  outer  end  of  this  deep  waterway  lies  a  bar  con- 
vex to  the  sea  and  extending  each  way  to  tne  sand  spits  on  the  two 
sides  of  the  harbor  throat. 

Across  the  bar  there  was  originally  no  good  permanent  channel,  but 
tiiere  were  several  variable,  shifting  channels  naving  depths  of  about 
12  or  13  feet.  The  general  average  width  of  the  bar  between  the  inner 
and  outer  18-foot  curve  is  one-half  mile. 

The  original  and  existing  project,  dated  March  20, 1895,  provides  for 
the  control  of  the  tidal  currents  by  means  of  a  single  jetty  extending 
out  to  sea  from  the  point  on  the  south  side  of  the  narbor  throat  a  dis- 
tance of  about  3i  miles,  with  a  view  to  improving  and  maintaining  the 
channel  over  the  bar  by  scour.  The  jetty  is  to  be  of  rubblestone,  built 
above  high-tide  level.  This  project  contemplates  a  depth  of  24  feet 
at  mean  low  water. 

The  estimated  cost  is  $1,000,000.  The  existing  project  was  approved 
by  act  of  June  3,  1896. 

The  amount  expended  to  June  30,  1902,  was  $835,878.90. 

The  act  making  the  first  appropriation  for  this  work  authorized  the 
making  of  a  contract  or  contracts  for  the  completion  of  the  project. 
In  accordance  with  this  authority,  a  contract  for  the  entire  work  was 
entered  into  after  due  advertisement.  This  contract  was  approved  by 
tiie  Chief  of  Engineers  February  23,  1898,  and  work  unaer  it  com- 
menced in  March,  1898.  The  available  depths  over  the  bar  have  been 
materially  greater  throughout  the  year  than  they  were  before  the 
work  was  sSirted,  but  there  have  been  variations  in  the  locality  of  the 
best  water.  The  minimum  channel  depth  at  the  close  of  the  past  year 
was  19  feet  at  mean  lower  low  water.  Tne  rise  and  fall  of  the  tide  varies 
from  8.4  feet  to  12.9  feet    The  best  depth  extended  over  sufficient 
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width  of  channel  for  all  commercial  needs.  During  the  year  the  jetty 
trestle  was  extended  2,096  feet,  making  the  total  len^h  18,064  feet  at 
the  close  of  the  year.  The  trestle  was  seriously  injured  during  the 
winter,  rendering  extensive  repairs  necessary.  The  rock  work  has 
been  extended  over  the  full  length  of  the  trestle,  but  is  not  generally 
up  to  contemplated  grade.  Work  was  actively  in  progress  at  tiie  close 
oi  the  past  fiscal  year. 

Exports  and  imports. 


Fiscal  veai^ 
1898 


18M 
1895 
1896 


Calendar  year- 
1896 


1897 


298,286 
802,102 
150,744 
227,851 

110,748 
150.906 


1898 168,468 

1899 265,918 

1900 260,092 

1901 ,  209.007 


Value. 


$4,431,748 

8,221,500 

848, 5n 

1,420,065 

629,677 
1,071,747 
1,252,068 
1,979,996 
2,077,087 
1,877,800 


A  report  of  the  survey,  giving  a  full  description  of  this  work,  with 
plan,  is  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1895,  pages  3517-3528,  and  in  Senate  Ex.  Doc.  No.  112,  Forty -seventh 
Congress,  first  session. 

The  sundry  civil  act  of  June  28,  1902,  provides  as  follows: 

Improving  Grays  Harbor.  Washington:  For  completing  improvement  of  harbor 
and  bar  entrance,  one  hunored  and  fifty-dx  thousand  seven  hundred  and  seventy- 
five  dollars. 

July  1,  1901,  balance  unexpended 01266,140.93 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 156, 775. 00 

422, 915. 93 
June  30,  1902,  amount  expended  during  fiscal  year 258, 794. 83 

July  1,  1902,  balance  unexpended 164, 121. 10 

July  1,  1902,  outstanding  liabilities 15,108.12 

July  1,  1902,  balance  available 149,012.98 

July  1,  1902,  amount  covered  by  uncompleted  contracts 149, 012. 98 

(See  Appendix  W  W  2.) 

3.  Grays  Harbor^  inner  portion  between  Aberdeen  and  the  entrance  to 
said  harbor^  and  Chehalis  JRiver^  Waahiyigton, — ^The  act  of  June  18, 
1902,  provides  as  follows: 

Improving  Grays  Harbor,  inner  portion  between  Aberdeen  and  the  entrance  to 
said  harbor,  and  Chehalis  River,  Washington:  Continuing  improvement,  fifty 
thousand  dollars. 

Suggestions  relative  to  the  application  of  the  above  had  been 
requested  of  all  interested  persons  before  the  close  of  the  year,  but 
project  for  the  work  had  not  been  prepared. 

July  1,  1901,  balance  unexpended $288.83 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  50, 000. 00 
Amount  transferred  to  this  title  from  appropriation  for  improving  Che- 
halis River,  Washington 1, 681. 76 

July  1,  1902,  balance  unexpended 61, 870. 

(See  Appendix  W  W  3.) 

<>Nine  dollars  and  fifteen  cents  which  was  expended  by  Treasury  Dopaitaaielit 
added  to  balance  on  hand  in  last  annual  money  statement 
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4»  ChehaUs  Ri/oer^  Washington, — This  river  is  in  the  southwestern 
part  of  Washington.  It  has  a  westerly  course  and  empties  into  Grays 
Harbor  Bay  at  its  eastern  extremity. 

From  the  mouth  to  Montesano,  15  miles,  there  is  about  10  feet  of 
water  at  high  tide.  From  Montesano  to  Elma,  16  miles,  there  is  gen- 
erally sufficient  water  for  light-drnft  boats.  There  is  practically  no 
navigation  above  Elma  and  no  regular  boats  go  above  Montesano.  The 
river  is  used  extensively  for  floating  saw  logs. 

The  original  and  existing  project,  adopted  by  act  of  August  2, 1882, 
contemplates  the  removal  of  snags  and  other  obstructions  which  may 
accumulate  in  the  portion  of  the  river  regularly  used  by  boats.  The 
estimated  cost  is  indefinite.     Date  of  project,  January  26, 1882. 

The  amount  expended  to  June  30,  1902,  was  $17,418.24,  and  from 
the  nature  of  the  work  nearly  all  this  was  for  maintenance. 

The  lower  section  of  the  river  has  been,  as  a  rule,  kept  clear  of 
obstructions.  The  maximum  draft  that  could  be  carriea  June  30, 
1902,  over  the  shoalest  part  at  mean  low  water  was  about  6  feet. 

No  work  was  done  during  the  past  fiscal  year. 

The  averag^e  tidal  variation  is  about  7  feet. 

The  conditions  of  the  river  require  constant  snagging  operations  to 
keep  it  clear. 

Greneral  reports  on  Chehalis  River  are  printed  in  Annual  Reports 
of  the  Chief  of  Engineers  for  1875,  pages  799-800,  and  for  1882,  pages 
2687-2690. 

Reports  of  surveys  are  published  in  Annual  Report  of  Chief  of  Engi- 
neers for  1875,  page  799,  for  1882,  page  2686,  and  of  examination  and 
survey  printed  in  Senate  Ex.  Doc.  No.  112,  Forty -seventh  Congress, 
first  session. 

Exports  and  imports. 


Value. 


•288,691 


Fiscal  7( 

1895 

Calendar  year— 

18M 2,661  246,498 

M97 • 2,401  248.887 

1898 2,730  298,610 

1899 2,282  852,816 

1900 4,376  132,157 

1901 6,706  200,264 

The  act  of  June  13,  1902,  provides  as  follows: 

Improving  Grays  Harbor,  inner  portion  between  Aberdeen  and  the  entrance  to 
said  harbor,  and  Chehalis  River,  Washington:  Continuing  improvement,  fifty  thou- 
sand dollars. 

July  1,  1901,  balance  unexpended $1, 588. 41 

June  30,  1902,  amount  expended  during  fisc«l  year 6. 66 

July  1,  1902,  balance  unexpended,  transferred  to  appropriation  for  im- 
proving Grays  Harbor  and  Chehalis  River 1, 581. 76 

(See  Appendix  W  W  4.) 

5.  Puget  Sound  and  its  tributary  waters^  Washington, — ^Most  of  the 
channels  of  Puget  Sound  proper  have  ample  depths  for  purposes  of 
navigation,  but  the  extensive  lumber  and  fishing  industries  in  these 
waters  render  it  very  important  to  maintain  a  general  supervision 
oyer  the  navigable  channels  to  regulate  the  construction  of  nsh  traps. 
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log  booms,  and  other  structures  incident  to  these  important  indostries 
and  to  prevent  obstructions  which  are  detrimental  to  these  as  well  as 
other  navigation  interests.  A  number  of  streams  and  rivers  tributary 
to  Puget  Sound  are  of  neat  value  to  boat  navigation  and  for  lognng 

Eurposes  so  far  as  depth  and  width  are  concerned,  but  they  are  Milia- 
le  to  be  obstructed  oy  the  debris  generally  found  in  straims  flowing 
through  a  heavily  wooded  country. 

Former  projects  were  as  follows:  That  of  November  18,  1880,  for 
the  improvement  of  the  Nooksak  River;  of  June  30,  1880.  for  the 
Skagit  River;  of  November  19,  1880,  for  the  Stilagiiamisn  River. 
These  were  adopted  by  act  of  August  2,  1882.  Bv  act  of  June  14, 
1880,  $2,500  was  made  available  mr  removal  of  obstructions  in  the 
Skagit  River,  based  on  an  examination  made  in  1875. 

By  act  of  August  4, 1892,  and  in  subsequent  acts,  the  appropriation 
has  been  made  m  its  present  general  and  comprehensive  form,  greatly 
to  the  advantage  and  economy  of  the  work. 

The  existing  project  contemplates  the  removal  of  snags  and  other 
obstructions  in  any  of  the  waters  or  channels  where  such  removal  may 
become  necessary.  The  work  is  mostly  attended  to  bv  a  snag  boat 
owned  by  the  Government.  The  estimated  cost  is  indefinite,  as  the 
maintenance  of  the  channels  and  the  necessary  supervision  over  them 
requires  constant  work. 

The  amount  expended  to  June  ao,  1902,  was  $187,333.06. 

The  snag  boat  nas  been  in  operation  during  the  entire  year,  except 
when  laid  up  for  about  ten  days  for  repairs,  and  the  rivers  and  streuns 
have  been  kept  clear  of  obstructions.  It  has  not  been  possible  to  give 
the  necessary  attention  to  the  fish  traps  and  other  obstructions  in  the 
channels  of  the  Sound  proper,  owing  to  lack  of  sufficient  funds.  A 
suitable  boat  for  this  service  was  not  available  at  all  times  when 
needed. 

The  water  traffic  on  Puget  Sound  and  its  tributary  waters  is  very 
large  and  rapidly  growing.  It  includes  vessels  of  about  every  type 
ana  size  in  use  throughout  the  world,  but  it  is  quite  impracticable  to 
give  in  the  form  of  concise  statistics  a  condensed  statement  of  the 
amount  and  value  of  the  commerce  more  or  less  directly  benefited  by 
work  under  this  appropriation.  Statistics  haVe  been  compiled  only 
for  the  tributary  streams  on  which  the  snag  boat  has  mostly  worked. 

Exports  and  imports. 


Calendar  year. 


18M 
IfW? 
1896 
1899 
1900 
1901 


18,600 
11,982 
12,e76 
18.600 
85,000 
80,166 


Value. 


826,880 

688,406 

677,686 

1,8M,M6 

1,«0.420 


Reports  of  examinations  and  surveys  of  the  rivers  of  Puget  Sound 
are  printed  in  Senate  Ex.  Doc.  No.  89,  Fortj -sixth  Congress,  third  ses- 
sion, House  Ex.  Doc.  No.  38,  Fifty-first  Congress,  second  session,  and 
House  Doc.  No.  204,  Fifty-fifth  Congress,  second  session. 

The  act  of  June  13, 1902.  appropriated  $35,000  for  tiiis  work,  includ- 
ing maintenance,  and  autnorized  the  expenditure  of  $16,000  of  this 
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amount  for  removing  the  log  jam  in  the  Nooksak  River  or  cutting  a 
new  channel  around  the  jam. 

July  1,1901,  balance  unexi)ended $20,219.15 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902  . .    35, 000. 00 

55, 219. 15 
June  30, 1902,  amount  expended  during  fiscal  year 14, 052. 21 

July  1, 1902,  balance  unexpended 41, 166. 94 

July  1, 1902,  outstanding  liabilities 92.10 

July  1,1902, balance  available 41,074.84 

(See  Appendix  W  W  5.) 

6,  Harbor  at  Olyvvpia^  Washington. — Olympia  is  situated  at  the 
extreme  southern  point  of  Puget  Sound,  at  the  head  of  Budd  Inlet. 
The  upper  end  of  tnis  inlet  i8  shoal.  Shoal  water  extends  northward 
from  the  Fourth  Street  Bridge  for  a  distance  of  8,760  feet  to  a  depth 
of  12  feet  at  mean  lower  low  water  in  Budd  Inlet.  Nothing  but  shallow- 
draft  boats  could  reach  the  wharves  near  Fourth  Street  Bridge,  and 
these  only  at  high  tide. 

The  original  and  existing  project,  dated  September  18,  1891,  and 
adopted  by  act  of  July  13,  1892,  contemplates  aredging  a  channel  250 
feet  wide  and  12  feet  deep  at  the  mean  of  the  lower  low  waters  from 
the  vicinity  of  the  Fourth  Street  Bridge  to  deep  water  in  Budd  Inlet. 
Near  its  inner  end  the  channel  is  to  be  widened  to  500  feet,  so  as  to 
provide  a  turning  basin  for  boats  using  it.  The  estimated  cost  is 
|l47,000. 

The  amount  expended  to  June  30, 1902,  was  $122,000,  none  of  which 
was  for  maintenance. 

The  channel  has  been  dredged  to  the  full  depth  contemplated  for  the 
full  width  of  250  feet  over  a  part  of  its  length  and  for  a  width  of  150 
feet  throughout  the  remainder.  No  work  was  in  progress  during  the 
past  year,  owing  to  lack  of  funds. 

Some  shoaling  of  the  channel  already  dredged  has  taken  place,  and  it 
is  probable  that  not  over  6  feet  could  be  carried  at  mean  low  water 
through  the  channel  dredged  at  the  close  of  the  fiscal  year.  The  aver- 
age tioal  variation  is  about  11  feet. 

Exports  and  imports. 


FUcalyear^ 

1898 

1894 

1806 

1896 

Calendar  yeai^ 

1896 

1897 

1898 

1899 

1900 

1901 


95,011 
56,148 
25,125 
28,480 

86,099 
29,800 
62,385 
42,604 
85,466 
44,559 


Value. 


•2,087,825 
421,225 
239,400 
266,700 

191,800 
430,900 
1.208,226 
1,178,684 
848,703 
951,435 


Description  and  map  are  published  in  Annual  Report  of  the  Chief 
of  Engineers  for  1900,  pages  4481-4483. 

Reports  on  examination  and  survey  of  Olympia  Harbor  are  published 
in  Annual  Report  of  the  Chief  of  Engineers  for  1892,  pages  2734-2741, 
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and  on  survey  of  Deschutes  River  in  House  Doc.  No.  104,  Fifty -fifth 
Congress,  second  session. 
The  act  of  June  13, 1902,  provides  as  follows: 

Improving?  Olympia  Harbor,  Washington:  Completing  improvement,  twenty-five 
thousand  dollars. 

July  1,  1901,  balance  unexpended $106. 25 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .     25, 000. 00 

25^106.25 

June  30,  1902,  amount  expended  during  fiscal  year 106. 25 

July  1,  1902,  balance  unexpended 25, 000. 00 

(See  Appendix  W  W  6.) 

7.  T<u'(/ina  Ilarlxyr^  WashijigUm. — The  act  of  June  13, 1902,  provides 
as  follows: 

Improving  Tacoma  Harbor,  Washington,  in  accordance  with  the  report  submitted 
in  House  Document  Numl)ered  Seventy-six,  Fifty-sixth  Congress,  second  seflsioiL 
seventy-five  thouHand  dollars:  Provided^  That  a  contract  or  contracts  may  be  enterea 
into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be  neoeesary  for 
the  proiiecution  of  said  [>roject,  to  be  paid  for  as  appropriations  may  from  time  to 
time  l)e  made  by  law,  not  to  exceed  in  the  aggregate  one  hundred  thousand  dollare, 
exclusive  of  the  amount  herein  appropriated:  fVot*(<^(//tirf/uT,  That  no  part  of  said 
amount  shall  l)e  expended  until  a  release  from  liability  for  damages  shall  be  obtained, 
if  any  liability  exists,  arising  from  a  contract  between  the  State  of  Washington  and 
K.  B.  Lehman,  which  said  contract  is  set  forth  in  said  document,  and  the  right  is 
obtained,  free  of  charge,  to  deposit  material  dredged  from  said  channel  upon  adjacent 
tide  lands:  IS^oiided  furOier^  That  such  work  shall  l)e  so  conducted  as  not  to  damage 
the  piers  or  foundations  of  bridges  orossing  said  waterway,  or  the  wharv'es  adjacent 
thereto. 

Preliminary  action  to  secure  compliance  with  the  law  in  the  matter 
of  the  Lehman  contract  and  of  depositing  material  had  been  taken  at 
the  close  of  the  past  year,  and  views  and  suggestions  had  been  invited 
from  interested  persons  relative  to  application  of  the  available  funds. 

Description  of  proposed  work  is  published  in  Annual  Report  of  the 
Chief  of  Engineei-8  for  1901,  pages  3593-3602. 

Keporton  examination  and  survey  is  published  in  House  Doc.  No. 
76,  1  if ty -sixth  Congress,  second  session. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $75, 000. 00 
July  1,  1902,  balance  unexpendeil 75,000.00 


\ 


Amount  (estimated)  retjuired  for  completion  of  existing  project 100, 000. 00 

Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balam^e  unexpended  July  1,  1902 100, 000. 00 

Submitted  in  compliance  with  reiiuirements  of  sundry  civil  act  of  June  4, 

1897. 

(See  Apix>ndix  W  W  7.) 

8.  W\xt^nc(tij  connecting  Piiget  Sound  ityith  lathes  Union  and  Wash- 
ington^ Wm/ti7igto7i. — Lakes  Union  and  Washington  are  bodies  of  fresh 
water  near  Puget  Sound  in  the  immediate  vicinit3'of  the  city  of  Seattle. 
The  proposed  miprovement  contemplates  a  ship  canal  connecting  them 
both  with  the  Sound.    There  is  no  navigable  connection  at  present. 

The  river  and  harbor  act  of  September  19,  1890,  contained  an  item 
directing  the  appointment  of  a  Board  of  throe  officers  of  the  Corps  of 
Engineers  to  select  and  survey  the  most  feasible  location  and  to  esti- 
mate the  expense  of  constructing  a  ship  canal  to  connect  the  waters  of 
lakes  Union,  Washington,  and  Samamish  with  Puget  Sound.  The  sum 
of  $10,000  was  appropriated  for  the  necessary  expenses. 
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This  Board  did  not  consider  thatpart  of  the  proposed  waterway  con- 
necting with  Lake  Samamish  of  sufficient  importance  or  value  to  justify 
the  cost,  and  the  connection  of  Lake  Samamish  with  Puget  Sound  has 
not  been  seriously  considered  since  that  date. 

Subseauently  a  detailed  survey  and  location  of  the  proposed  canal 
were  maae  in  compliance  with  a  clause  in  the  sundry  civil  act  of  March 
2,  1895. 

The  western  end  of  the  canal  through  Salmon  or  Shilshole  Bay, 
instead  of  through  Smiths  Cove,  as  once  proposed,  and  a  modification 
of  the  location  of  the  lower  lock,  were  recommended  by  a  Board  of 
Engineer  officers  and  approved  by  the  Secretary  of  War  August  14, 
1898. 

At  this  stage  the  project  for  the  work  as  adopted  by  Congress  was 
understood  to  contemplate  the  construction  of  a  ship  canal  from  the 
waters  of  Puget  Sound  through  Salmon  Bay  to  Lake  Union  and  thence 
to  Lake  Washington,  to  include  dred^ng  through  the  flats  immedi- 
ately outside  of  Salmon  Bay  to  a  lock  in  tne  lower  end  of  Salmon  or 
Shilshole  Bay,  the  construction  of  this  lock,  dredging  inside  of  the 
lock  through  Salmon  Bay,  the  digging  of  a  canal  from  the  upper  end 
of  Salmon  Bay  to  Lake  Union,  dmlging  to  the  eastern  end  of  Lake 
Union,  and  the  construction  of  a  canal  and  lock  between  lakes  Union 
and  Washington.  The  canal  section  and  the  lock  dimensions  were  to 
be  such  as  will  accommodate  the  largest  merchant  vessels  and  ships 
of  war. 

The  approximate  cost  under  this  project  was  estimated  at  $6,500,000. 
A  revision  of  the  project  has  been  ordered  by  Congress. 

Amount  expended  to  June  30,  1902,  $90,772.32.  Of  this  amount 
$5,000  was  expended  in  making  a  survey. 

A  channel  50  feet  wide  on  tne  bottom  and  16  feet  deep  below  low 
water  has  been  cut  from  deep  water  in  Puget  Sound  along  the  axis  of 
the  canal  for  a  distance  of  4,300  feet.  The  work  was  done  by  con- 
tract, and  the  total  length  of  cut  to  be  made  under  the  contract  is 
6,000  feet. 

A  cut  10  feet  wide  on  the  bottom  and  10  feet  above  the  bottom  of 
the  proposed  canal  has  been  partly  excavated  between  the  head  of 
Salmon  Bay  and  Lake  Union.  The  total  length  of  cut  to  be  made  is 
4,500  feet;  about  2,600  feet  has  been  completed.  Surveys  and  obser- 
vations for  hydraulic  data  have  continued. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

1901 

210,665 

1802,960 

In  previous  reports  exports  and  imports  of  the  port  of  Seattle  have 
been  included.  The  above  includes  only  the  present  commerce  of 
Ballard  and  Salmon  Bay,  Lake  Union,  and  Lake  Washington. 

Description  of  the  work,  etc.,  are  published  in  Annual  Keport  of  the 
Chief  of  Engineers  for  1892,  page  2762  et  seq.,  and  for  1896,  page 
3356  et  seq.  Estimate  of  approximate  cost,  $6,331,672,  with  map 
showing  main  features  of  canal,  is  published  in  House  Doc.  No.  335, 
Fifty-seventh  Congress,  first  session;  also  herewith  in  Appendix 
WW  8. 
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Reports  of  examinations  and  surveys  are  published  in  House  Ex. 
Doc.  No.  40,  Fifty-second  Congress,  first  session,  and  Senate  Doc.  No. 
269,  Fifty-fourth  Congress,  first  session. 

The  act  of  June  13,  1902,  appropriates  $160,000  for  continuing  the 
improvement,  but  confines  the  work  to  securing  a  low-water  channel 
10  feet  in  depth  from  Shilshole  Bay  througn  Salmon  Bay  to  the 
wharves  at  Ballard.  It  also  provides  for  a  Board  of  Engineer  ofiicers 
to  reexamine  the  whole  question  of  a  ship  canal  connecting  with  Lake 
Washington  by  various  routes,  including  proposals  from  a  private 
company  to  construct  such  a  canal. 


July  1,  1901,  balance  unexpended $162, 977 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  160, 000. 00 

322, 977. 66 
June  30,  1902,  amount  expended  during  fiscal  year 78, 749. 98 

Julyl,  1902,  balance  unexpended 244,227.68 

July  1,  1902,  outstanding  liabilities 3,608.78 

July  1,  1902,  balance  available 240,6ia90 

July  1 ,  1902,  amount  covered  by  uncompleted  contracts 58, 952. 87 

(See  Appendix  W  W  8.) 

9.  Everett  Harbor^  Waahmgtan,, — ^At  this  harbor  the  southern  part 
of  the  water  front  has  ample  depth  and  is  accessible  for  vessels  of  the 
deepest  draft.  The  northern  portion  is  at  present  inaccessible  on 
account  of  the  delta  formation  or  tide  flats  off  the  mouth  of  the 
Snohomish  River. 

Under  date  of  November  4,  1893,  the  Acting  Secretary  of  War 
granted  to  the  Everett  Land  Company  authority  to  construct  certain 
works  designed  to  produce  a  f  re^h-water  basin  at  Everett  that  would 
be  available  for  all  commercial  shipping,  but  no  work  was  ever  done 
in  carrying  out  the  project. 

The  first  appropriation  for  the  improvement  of  Everett  Harbor  was 
in  the  act  of  August  18,  1894 — 

For  dredging  Everett  Harbor,  including  mouth  of  Snohomish  River,  and  Snoho- 
mish River  from  mouth  to  I^^well,  in  the  State  of  Washington,  the  sum  of  $10,000. 

It  was  decided  that  no  dike  or  bulkhead  construction  could  be  done 
under  this  appropriation,  and  that  dredging  alone  would  not  be  of 
value,  so  the  funds  were  not  applied.  Subsequently  the  dike  con- 
struction was  authorized  by  re^solution  of  Congress  dated  February  1, 
1896,  and  the  project  under  which  the  originaland  subsequent  appro* 
priations  have  been  applied  may  be  stated  as  follows: 

First,  to  excavate  a  harbor  basin  in  the  shallows  and  tide  lands 
adjoining  deep  water  near  the  river's  mouth;  second,  to  dredge  a 
channel  from  this  through  the  tide  flats  and  the  Old  River  mou&  to 
deep  fresh  water  in  the  Snohomish  River,  this  channel  being  designed 
to  bring  fresh  water  to  the  harbor  basin  and  to  afford  facilities  for 
navigation  about  the  peninsula  and  into  the  deep  water  of  the  river 
bounding  the  peninsula  on  the  east,  and  third,  to  protect  and  maintain 
this  harbor  and  channel  across  the  tide  flats  by  a  oulkhead  interposed 
between  them  and  the  open  waters  of  the  Sound,  the  bulkhead  to  act 
as  a  retaining  wall  for  tne  material  dredged  from  the  harbor.  The 
date  of  approval  of  this  plan  was  February  14,  1895. 
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The  estimated  cost  of  the  improyement  is$4:22,000,  the  total  expend- 
iture authorised  by  the  act  of  March  3,  1899. 

The  amount  expended  on  the  project  to  June  30,  1902,  was 
$294,748.23. 

A  dike  for  the  purpose  of  retaining  the  dredged  material  has  been 
built  from  the  lower  end  of  Smiths  bland  along  the  established  bulk- 
head line  for  a  distance  of  19,336  feet.  At  the  southern  end  of  this 
work  an  outside  bulkhead  200  feet  from  the  other  has  been  built  for  a 
distance  of  2,600  feet  The  major  part  of  the  excavating  in  the  har- 
bor basin  has  been  done.  The  channel  leading  north  from  this  basin 
was  partly  dredged  for  a  distance  of  5,148  feet,  and  the  channel  in  Old 
Eiver  has  been  dredged  from  the  upper  end  for  a  distance  of  11,600 
feet  downstream.  The  dredging  was  carried  to  the  depths  contem- 
plated by  the  project,  26  feet  below  mean  low  water  in  the  harbor 
oasin  and  6  feet  below  mean  low  water  in  the  Old  River  channel. 
The  average  tidal  variation  is  about  Hi  feet.  Some  shoaling  has 
taken  place,  and  the  work  is  not  yet  far  enough  advanced  to  produce 
practical  results. 

One  shingle  mill,  one  sash  and  door  factory,  and  one  pile-preserving 
plant  were  added  to  the  industries  during  the  past  year. 

Exports  and  imports. 


Year. 


1805 

1896 

Calendar  yeM^ 

1898 

1897 

1888 

1890 

1900 

1901 


Value. 


79.919 
144,541 

210.547 
74,960 
55,460 
42,718 
65,094 
71,881 


81,845,282 
2,724,789 

5,384,881 
2,974,526 
2,545,054 
1,477,120 
1,820,661 
2,712,260 


Description  of  the  work  and  maps  are  published  in  Annual  Report 
of  the  Chief  of  Engineers  for  1895,  pages  3430-3435,  and  for  1901, 
pages  3587-3589. 

Reports  on  examinations,  surveys,  etc.,  are  published  in  House  Ex. 
Doc.  No.  47,  Fifty -second  Congress,  second  session,  and  Senate  Ex. 
Docs.  Nos.  53,  139,  and  139,  part  2,  Fifty-third  Congress,  second 
session. 

Joint  resolution  of  Congress  approved  April  23,  1902,  is  as  follows: 

JOINT  RESOLUTION  proyiding  for  a  modification  in  the  adopted  project  for  the  improvement  of 

Sverett  Harbor,  Washington. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled^  That  in  carrying  on  tne  work  of  improvement  of  Everett  Harbor, 
Washington,  anthorized  in  the  river  and  harbor  act  of  March  third,  eighteen  hun- 
dred and  ninety-nine,  the  Secretar]^  of  War  may,  in  his  discretion,  abandon  the 
dredging  and  improvement  of  Old  River,  and  any  balance  heretofore  appropriated  or 
anthoriMd  for  the  present  approved  project  may  be  used  for  the  widenmg  or  deepen- 
ing of  the  harbor  basin  and  cnannel  through  the  tide  flats,  and  the  Secretary  of  War 
may  take  such  steps  as  may  seem  to  him  desirable  to  protect  and  conserve  the  work 
as  perfonned. 

Approved,  April  23, 1902. 
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The  sundry  civil  act  of  June  28,  1902,  provides  as  follows: 

Improving  harbor  at  Everett,  Washington:  For  continuing  improvement,  one 
hundred  and  seventeen  thousand  dollars. 

July  1,  1901,  balance  unexpended $1«56,799.S0 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 117, 000. 00 

273, 799. 30 
June  30,  1902,  amount  expended  during  fiscal  year 146, 547. 53 

July  1,  1902,  balance  unexpended 127,261.77 

Julyl,  1902,  outstanding  habilitiee 10,491.00 

July  1,  1902,  balance  available 116,790.27 

July  1,  1902,  amount  covered  by  uncompleted  contracts 116, 790. 27 

(See  Appendix  W  W  9.) 

10.  Swinomish  Sloughy  Washington, — This  slough  affords  an  inland 
sheltered  passage  for  small  vessels  from  Puget  Sound  proper  north- 
ward to  Bellingnam  Bay  and  the  Gulf  of  Georgia,  and  it  is  the  only 
means  of  communication  to  the  town  of  Laconner  located  on  the 
slough.  The  total  distance  by  way  of  the  slouch  from  good  water  in 
Skagit  Bay  to  navagable  depths  in  Padilla  Bay  is  about  11  miles. 

At  the  northern  end  the  slough  opens  out  into  the  flats  forming  the 
southern  portion  of  Padilla  Bay,  in  the  midst  of  diked  land  and 
marshes.  At  the  southern  end  the  best  channel  to  deep  water  in  Sara- 
toga Passage  crosses  extensive  flats,  which  are  almost  bare  at  low 
water. 

The  original  project,  dated  December  14, 1891,  and  adopted  by  act 
of  July  13, 1892,  contemplates  dredging  a  channel  4  feet  deep  and  100 
feet  wide  from  deep  water  in  Saratoga  Passage  across  Skagit  Flats, 
through  the  shoals  of  the  slough  proper  and  across  the  flats  of 
Padilla  Bay  to  deep  water,  and  to  build  dikes  in  Skagit  and  PadiUa 
bays  to  direct  the  tidal  currents  through  the  dredged  cnannels. 

The  estimated  cost  is  $122,000. 

The  amount  expended  to  June  30,  1902,  was  $90,448.59. 

The  dike  work  completed  to  date  is  all  between  Laconner  and  deep 
water  in  Saratoga  Passage,  as  follows:  Single  row  of  piles  to  eaten 
drift  between  Goat  and  ika  islands,  4,000  feet;  wattled  pile  dike,  3,000 
feet;  pile,  brush,  and  stone  dike,  7,200  feet. 

A  considerable  portion  of  this  has  been  rebuilt  and  repaired.  A 
channel  of  the  depth  and  width  contemplated  by  the  project  has  been 
dredged  from  deep  water  at  the  southern  end  northward  to  aboat  the 
middle  point  of  the  slough.  Some  local  shoaling  has  occurred,  and 
not  over  2  feet  can  be  carried  through  to  Laconner  from  Saratoga 
Passage  at  low  water.  Through  traffic  has  not  yet  been  benefited,  as 
the  improvement  has  not  been  extended  to  Padilla  Bay, 

The  average  tidal  variation  is  about  8  feet. 

A  small  amount  of  repair  work  to  the  dikes  was  done  during  the 
year. 

The  work  yet  to  be  done,  according  to  the  original  estimate, 
includes  6,000  linear  feet  of  dike  in  Padilla  Bay,  6,0W  linear  feet  of 
dike  in  the  slough  proper,  90,000  cubic  yards  of  dredging  in  P^ilia 
Bay,  and  30,000  cubic  yards  of  dredging  in  the  slough  proper.  Addi- 
tional work  in  channels  already  dredged  and  repairs  to  the  dikes  will 
also  be  required. 
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Exports  and  imports. 


.**» 


1804 

1886 

1896 

Galendar  year— 

18» 

1897 

1896 

1899 

1900 

1901 


S5,700 

64,050 

114,917 

131,870 

66,375 
64.497 
19,625 
76,636 
74,516 
136,747 


Value. 


$1,510,000 
1,687.000 
1.713,020 
1,709,700 

1,847,664 
1,190,000 
882,845 
2,028,454 
1.611,460 
2,991,880 


A  report  of  a  survey  of  Swinomish  Slough,  upon  which  the  plan  of 
improvement  is  basea,  is  printed  with  a  general  map  in  House  Ex. 
DcHB.  No.  31,  Fiftv-second  Congress,  first  session,  and  reprinted  with- 
out map  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1892, 
pages  2753-2962. 

A  map  showing  parts  of  the  improvement  is  published  in  the 
Annual  Keport  of  the  Chief  of  Engineers  for  1900,  opposite  page  4488. 

Report  on  examination  and  survey  is  printed  in  House  Ex.  Doc.  No. 
Sl^^Pifty -second  Congress,  first  session. 

The  act  of  June  13,  1902,  provides  as  follows: 

Improving  Swinomish  Slough,  Washington:  Continuing  improvement,  thirty 
thousand  dollars. 

July  1,  1901,  balance  unexpended $4,573.57 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .    30, 000. 00 

34, 573. 67 
June  30,  1902,  amount  expended  during  fiscal  year 22. 16 

July  1,  1902,  balance  unexpended 34, 651. 41 

July  1,  1902,  outstandmg  liabilities 329.00 

July  1,  1902,  balance  available 34,222.41 

(See  Appendix  W  W  10.) 

11.  Improving  New  Whatcom  Hwrbor^  Washington, — ^The  act  of  June 
18, 1902,  provides  as  follows: 

Improving  New  Whatcom  Harbor,  Washinffton,  in  accordance  with  the  report 
sabmitted  in  House  Document  Numbered  Eighty,  Fifty-fifth  Congress,  first  session, 
twenty-five  thousand  dollars:  Provided^  That  no  part  of  this  appropriation  shall  be 
expended  until  provision  shall  have  been  made,  satisfactory  to  the  Secretary  of  War, 
to  prevent  the  deposit  in  the  channel  to  be  improved  of  sawdust  and  refuse  from  the 
mills. 

Preliminary  action  to  secure  compliance  with  the  provisions  of  this 
act  in  the  matter  of  depositing  saw-mill  refuse  had  been  taken  at  the 
close  of  the  past  fiscal  year,  but  a  detailed  project  had  not  been  adopted. 

Description  of  proposed  work  is  published  in  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  pages  3478-8481. 

R^x>rt8  on  examination  and  survey  are  published  in  House  Ex.  Doc. 
No.  2^,  Fifty -third  Congress,  third  session,  and  House  Doc.  No.  80, 
Fifty -fifth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902 . .  $25, 000. 00 
July  1, 1902,  balance  unexpended 25,000.00 

(See  Appendix  W  W  11.) 
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12,  Okanogan  and  Pend  Oreille  rivers^  Washinaton. — (a)  Okanogan 
Bi/oer,~Th\s  river  rises  in  Canadian  territory,  flows  in  a  southerly 
direction,  and  empties  into  the  Columbia.  The  lower  portion,  for  a 
distance  of  87  mnes,  lies  in  the  northeastern  part  of  Washington. 
The  river  has  a  general  width  of  300  to  400  feet  through  its  entire 
length  in  the  United  States,  and  the  lower  portion  has  sufficient  depth 
for  light-draft  navi^tion  throughout  the  year,  but  it  is  obstructea  in 
places  by  shoals  ana  rocks  which  prevent  any  navigation  except  dur- 
mg  the  sunmier  high  water.  The  upper  stretches  are  also  obstructed 
by  snags. 

The  original  and  existing  project,  dated  December  18, 1897,  adopted 
by  act  of  March  3. 1899,  contemplates  rock  removal,  the  construction 
oi  Mring  dams,  ana  snag^ng. 

The  estimated  cost  is  ^30,000.  The  amount  expended  to  June  30, 
1902,  was  $15,000. 

Work  of  removing  rocks  and  bowlders,  wing-dam  construction,  and 
placing  posts  to  assist  vessels  in  hauling  over  rapids  has  been  done  at 
various  points  over  about  40  miles  of  the  lower  portion  of  the  river. 
It  is  estimated  that  the  available  depth  has  been  increased  about  1  foot 

No  work  was  done  during  the  last  fiscal  year  owing  to  lack  of  funds. 


EocpofiB  andimporU, 

Year. 

Tdoa. 

Value. 

1899 

1,988 

S151.415 

1900 

(o) 

1901 

\  1 

a  Not  obtainable. 

The  increased  depth  has  rendered  the  river  navigable  for  a  longer 
period  of  the  year  than  formerly  was  the  case. 

Descriptions  of  the  river  and  the  plan  of  improvement  are  given  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1888^  page  8121. 

Repoi*t  on  examination  of  Okanogan  River  is  published  in  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  page  3475;  report  of  sur- 
vey is  printed  in  House  Doc.  No.  211,  Fifty-nfth  Congress,  second 
session. 

(b)  Pend  Oreille  River. — This  river  forms  the  outlet  of  Pend  Oreille 
Lake,  in  the  northern  part  of  Idaho. 

The  obstructions  to  navigation  consist  of  rocks  and  shoals  in  Box 
Can  von,  and  in  the  section  between  this  canyon  and  Albany  Falls. 

The  original  and  existing  project,  dated  December  28,  1897,  and 
adopted  by  act  of  March  3,  1899,  contemplates  the  improvement  of 
Box  Canyon  by  the  removal  of  submerged  rocks,  the  blowing  off  of 
projecting  rocky  points,  and  the  removal  of  submerged  roclra  oetween 
Box  Canyon  ana  Albanv  Falls.    The  estimated  cost  is  $30,000. 

The  amount  expended  to  June  30, 1902,  was  $8,784.50,  none  of  which 
was  directly  for  maintenance. 

The  work  done  has  resulted  in  partly  clearing  away  the  obstmctioDS 
in  Box  Canyon,  but  this  produced  little  or  no  benefit  to  naviy|;atioiL 
On  account  of  the  character  of  the  improvement,  no  benefit  is  to  be 
expected  until  the  improvement  is  completed. 

No  work  was  done  during  the  fiscal  year  ending  June  80,  IMS, 
owing  to  lack  of  funds* 
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Exports  and  imports. 


Year.  Tons.       Value. 


1809 2,617      $129,677 

1900 1,921  97,126 

1901 •. 18,917        134,280 

Descriptions  of  the  river  and  the  plan  of  improvement  are  given  in 
the  Annual  Report  of  the  Chief  of  Engineers  tor  1898,  page  3124. 

Report  of  survey  of  the  river  is  printed  in  House  Doc.  No.  235, 
Fiftv-fifth  Congress,  second  session. 

The  act  of  June  13, 1902,  provides  as  follows: 

Improving  the  Okanogan  and  Pend  Oreille  Bivers,  Washington,  twenty-two  thou- 
sand live  hundred  dollars,  of  which  amount  so  much  as  may  be  necessary  shall  be 
used  for  completing  the  improvement  of  the  Okanogan,  and  the  remainder  for  con- 
tinning  improvement  and  for  maintenance  of  the  improvement  of  the  Pend  Oreille. 

July  1,  1901,  balance  unexpended $1,490.50 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .    22, 500. 00 

23,990.50 
June  30,  1902,  amount  expended  during  fiscal  year 275. 00 

July  1,  1902,  balance  unexpended 23,715.50 

July  1,  1902,  outstanding  liabilitiee 25.00 

July  1,  1902,  balance  available 23,690.50 

(See  Appendixes  W  W  12-14.) 

13.  Kootenai  Hiver,  Idaho^  between  Bormers  Ferry  and  the  i/iiter- 
national  boundary  line, — ^The  Kootenai  River  is  a  tributary  of  the 
Columbia.  Its  middle  portion  is  in  the  United  States,  in  the  extreme 
northwestern  part  of  Montana  and  northern  part  of  Idaho.  Both  the 
upper  and  the  lower  portion,  including  its  junction  with  the  Columbia, 
lie  in  Canadian  territory. 

The  part  that  has  been  improved,  between  Bonners  Ferry  and  the 
international  boundary  line,  is  about  30  miles  in  length.  It  was  origi- 
nallv  navigable,  with  difficulty,  by  small,  light-draft  steamers. 

The  original  and  existing  project,  dated  Januarv  1,1895,  and  adopted 
by  act  of  June  3,  1896,  contemplates  removing  the  snags  in  the  river 
and  the  leaning  trees  on  the  oanks  which  are  liable  to  fall  in  and 
become  obstructions.    The  estimated  cost  is  $5,000. 

The  amount  expended  to  June  30,  1902,  was  $4,254.54. 

The  entire  stretch  of  river  inchided  within  the  limits  of  the  project 
has  been  practically  cleared  of  snags. 

No  worK  was  done  during  the  past  fiscal  year. 

A  report  of  an  examination  of  tne  Kootenai  River  between  Jennings, 
Mont.,  and  the  international  boundarv  line,  a  leng^  of  about  80 miles, 
is  printed  in  Annual  Report  of  the  Cnief  of  Engineers  for  1901,  page 
8603  et  se^. 

A  description  of  the  river  between  Bonners  Ferry  and  the  inter- 
national boundary  line  is  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1893,  pages  3456-3458. 

Report  of  examination  of  the  river  is  printed  in  House  Ex.  Doc.  No. 
98,  Fifty-second  Conjgress,  second  session;  and  of  survey  of  the  river 
in  House  Ex.  Doc.  No.  233,  Fifty-third  Congress,  third  session. 
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Exports  and  imports. 


Calendar  year. 


1896 
1897 
1896 
1899 
1900 


Value. 


•42,815 
49.025 
40.a99 
80,608 
14,566 


Two  million  feet  B.  M.  of  saw  logs  was  floated  down  the  river  daring  the  year.    No 
other  statistics  were  obtainable. 

The  act  of  June  13, 1902,  made  no  provision  for  work  on  this  river. 

$745.46 

745.46 


July  1,  1901,  balance  unexpended 

July  1,  1902,  balance  unexpended 

(See  Appendix  W  W  15.) 

14'  Flcdhead  River ^  Montana, — This  river  lies  in  the  northwestern 
part  of  Montana.  It  belongs  to  the  Columbia  River  system.  The 
portion  of  the  river  included  within  the  limits  for  which  this  appro- 
priation was  made  is  about  27  miles  in  length.  This  portion  nas  a 
minimum  depth  of  about  10  feet,  but  it  is  obstructed  by  snaes. 

The  original  and  existing  project,  dated  August  5, 1895,  and  adopted 
by  act  of  June  3,  1896,  is  for  tne  removal  of  snags  in  the  river 
between  Demarsville  and  Flathead  Lake. 

The  estimated  cost  was  indefinite.  The  amount  expended  to  June  80, 
1902,  was  $9,810.77. 

The  entire  stretch  of  river  embraced  in  the  project  has  been  snagged 
and  a  large  jam  of  driftwood  was  removed  from  the  channel. 

There  appears  to  be  ample  depth  for  a  vessel  drawing  24  inches  of 
water,  which  is  sufficient  for  present  commerce. 

No  work  was  done  during  tne  past  year. 

A  description  of  this  work  is  given  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  pages  3480-3484. 

Exports  and  imports. 


Tons. 

Tods. 

1898...          .                    

78 
368 

1900 

4S6 

1899 

1901 

841 

Two  thousand  two  hundred  and  twenty -one  passengers  were  carried  and  60,000,000 
feet  B.  M.  of  saw  logs  was  floated  down  the  river  during  the  year. 

The  act  of  June  13,  1902,  made  no  appropriation  for  work  on  this 
river. 


July  1,  1901,  balance  unexpended 
July  1,  1902,  balance  unexpended 

(See  Appendix  W  W  16.) 


$189.23 
180.23 


SUPERVISION   OF  THE   HARBOR  OF   NEW    YORK. 

The  supervisor  of  the  harbor  during  the  past  year  was  Lieut.  Com- 
mander H.  M.  Hodges,  United  States  Navy,  to  May  6,  1902,  and 
Commander  £dward  F.  Qualtrough^  United  States  Navy,  since  that 
date« 
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The  office  of  supervisor  of  the  harbor  of  New  York  was  created  by 
act  of  (.'ongress  approved  June  21),  1888,  entitled  "An  Act  to  prevent 
obstructive  and  injurious  deposits  within  the  harbor  and  adjacent 
waters  of  New  York  City,  b\^  aumping  or  otherwise,  and  to  punish  and 
prevent  such  offenses."  This  act  has  been  amended  by  section  3  of 
the  act  of  August  18,  1894,  entitled  '^^n  Act  Making  appropriations 
for  the  construction,  repair,  and  preservation  of  certain  public  works 
on  rivers  and  harbors,  and  for  other  puiposes,"  by  which  ame'^.dment 
the  functions  and  powers  of  the  officer  have  been  gi'eatly  enlarged. 
Additional  duties  are  also  conferred  on  the  supervisor  by  section  2  of 
the  last-named  act. 

Under  the  provisions  of  section  5  of  the  act  of  June  21),  1888,  a  line 
officer  of  the  Navy  is  designated  to  discharge  the  duties  created  by  the 
act  under  the  direction  of  the  Secretary  of  War.  On  May  28,  1889, 
the  iSecretarv  of  War  directed  that  all  comnmnications  in  connection 
with  these  duties  should  be  addressed  to  him  through  this  office,  and 
on  Februarv  1.  1890,  he  further  directed  that  the  powers  conferred 
upon  him  by  the  act  should  be  exercised  through  the  Chief  of 
Engineei's. 

The  report  of  Commander  Qualtrough  for  the  fiscal  year  ending 
June  30,  1902,  is  submitted  as  Appendix  X  X. 

Estimates  f(/r  tlie  fiscal  year  rnamg  June  30^  WOJ^. — ^The  estimates  of 
funds  required  for  this  service  for  tfee  fiscal  year  ending  June  30, 1904, 
are  given  in  the  above-mentioned  report,  as  follows: 

For  pay  of  inspectore,  deputy  inspectors,  office  fon'e,  and  expenses  of  office. .  $10, 260 

For  pay  of  crews  and  maintenance  of  ^\^  steam  tugn  and  three  launches 60, 000 

For  generally  overhauling  and  rejiairing  steam  tug  Ijimont 5, 000 

For  the  purc^hase  or  construction  of  one  steam  tug 46, 000 

Total 120,260 

CALIFORNIA    DEBRIS    COMMISSION. 

The  act  of  Congress  approved  March  1, 1893,  provided  for  the  estab- 
lishment of  the  California  Debris  Commission,  to  consist  of  three 
officers  of  the  Corps  of  Engineers,  appointed  by  the  President,  with 
the  concurrence  of  the  Senate,  whose  functions  relate  to  h3'draulic 
mining  in  the  territory  drained  b}^  the  Sacramento  and  San  Joaquin 
river  systems  in  California. 

Regulation  of  hydraulic  viinlncf, — The  Commission  is  empowered  to 
devise  means  and  issue  pemiits  for  resuming  and  carrying  on  hydraulic 
mining  operations  under  conditions  that  will  not  injure  other  interests 
in  the  State. 

The  Commissioners  during  the  past  fiscal  year  were  Col.  Jared  A. 
Smith,  to  September  22,  1901,  Lieut.  Col.  D.  P.  Heap,  from  Septem- 
ber 22,  1901;  Lieut.  Col.  \V.  II.  Heuer;  Capt.  Herbert  Deakyne,  to 
August  28,  1901,  and  First  Lieut.  R.  P.  Johnston,  from  August  23, 
1901. 

Up  to  June  30,  1902,  the  Commission  received  565  applications  to 
mine  by  the  hydraulic  process  and  granted  445  permits. 

Estimate  for  the  fiscal  year  ending  June  30^  190 Jf,, — The  Commission 
submits  an  estimate  of  $15,000  as  the  amount  required  during  the  fiscal 
year  ending  June  30,  1904,  for  payment  of  the  necessary  expenses 
connected  with  the  work  of  regulating  hydraulic  mining  as  required 
by  the  act  of  Congress  approved  Marcn  1,  1893. 
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Impn>i\'Went  and jtroitHilon  of  nri'TH,  — 'riic  act  of  Congress  approve<l 
March  1, 18i>H,  creating  the  California  Debris  ('onimission,  also  empow- 
ered and  required  the  ('onnnission  to  adopt  plans  for  improving  the 
navigation  of  the  rivers  in  the  systems  above  mentioned,  and  to  project 
and  construct  works  for  impounding  detritus  and  preventing  the  deteri- 
oration of  the  rivers  fiom  the  deposit  of  hydraulic  mining  and  other 
debris.  ITndcr  this  recjuirement  of  the  act  the  Commission  prey^red 
a  project  and  plans  for  impounding  del)ris  in  the  Yuba  River,  at  an 
estimated  cost  of  Jf800,0(M)  (project  printed  in  House  Doc.  No.  431, 
Fiftv-sixth  Ccmgress,  first  scNssion;  also  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  IJKM),  Part  VIII,  p.  5030). 

The  estimated  cost  of  this  project  has  now  been  appropriated, 
$400,000  by  Congress  and  ^00,000  by  the  legislature  of  California, 
the  appronriations  by  Congress  having  been  made  with  provisions  that 
one-half  tne  expense  should  be  paid  by  the  State  of  California. 

The  amount  expended  by  th(»  I'liitecl  States  on  the  work  of  the  proj- 
ect above  referred  to,  up  to  the  close  of  the  fiscal  vear  ending  June 
30,  1902,  is  §5,337.25,  all  of  which  was  for  land  needed  for  the  projected 
works  on  Yul)a  River.  Title  to  most  of  the*  land  required  has  now  been 
acquired  by  the  United  States.  One-half  the  cost  of  all  the  land  pur- 
chased has  ])een  |mid  by  the  Cnited  States  and  the  other  half  b}'  the 
State  of  California.  Specifications  were  i)repared  recently  for  the  con- 
struction of  a  portion  of  the  dam  known  in  the  above-mentioned  project 
as  Barrier  No.  1.  It  is  contemplated  that  a  contract  for  the  work 
included  in  the  specifications  w  ill  be  (Mitered  into  at  an  early  date. 

The  following  money  statement  ineludes  only  funds  appropriated  by 
Congress,  and  docs  not  include  funds  appropriated  by  the  legislature 
of  California: 

July  1,  1901,  IwlaiK^  unexpended $250, 000. 00 

Amount  appropriated  by  nver  and  harbor  act  approved  .Tune  13,  1902  . .   150, 00t\  00 

400,000.00 
June  .30,  1902,  amount  exj>end(Mi  durinj;:  tiK'4il  year 5, 337. 25 

July  1,  1902,  balant-e  unexiKMidtni 394, 662. 75 

(See  Appendix  Y  Y.) 

MISSISSIPPI   RIVKR  COMMISSION. 

The  Mississippi  River  Conmiission,  constituted  })y  act  of  Congrej?s 
of  June  28,  1871),  is  in  charge  of  the  improvement  of  the  Mississippi 
River  from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  including 
the  rec^tification  of  Red  and  At^hafalaya  liveis  at  their  junction  with 
the  Mississippi,  th(»,  ])uilding  of  levees,  and  tin*  improvement  of  the 
several  harbors  for  which  specific  appropriations  have  been  made,  with 
the  ex(!eption  of  the  harbor  of  Vicksburg  and  the  mouth  of  Yazoo  River. 
It  is  also  charged  WMtli  the  survey  of  the  Mississippi  River  from  Head  of 
Passes  to  its  head  waters,  and  w  ith  gauging  the  river  and  its  tributaries. 

The  Couunissioners  during  the  past  fiscal  yc^ir  were:  tk)l.  Amos 
Stickney,  Corps  of  P^ngineers,  presiaent;  Lieut.  Col.  Thomas  H.  Hand- 
bury,  Cori)s  of  Engineers,  to  January  22,  1902;  Lieut.  Col.  H.  M. 
Adams,  Corps  of  P^ngineers:  Mai.  Thos.  L.  Casey,  Corps  of  Engineers, 
since  January  22,  1902;  B.  M.  Harrod,  Robert  \S.  Taylor,  Henry  Ij. 
Marindin,  assistant.  United  States  Coast  and  Geodetic  Survey,  and 
J.  A.  Ockerson. 
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The  rejxnt  of  the  Commission  upon  the  opemtions  under  its  charge 
during  the  fiscal  year  ending  June  30,  VM)2^  was  submittinl  to  the  Sec- 
retary of  War  August  23,  19M2,  and  is  printed  in  a  supplement  to  this 
report. 

Eailmatef^  for  the  jiHcal  year  endincf  June  SO ^  190^, — The  following 
estimates  of  funds  required  for  carrying  on  the  works  under  its  charge 
for  the  year  ending  June  30,  1904,  are  submitted  by  the  Commission: 

For  continuing  the  improvement  of  the  Minsissippi  River  from  Head  of 
Passes  to  the  mouth  of  the  Ohio  River,  including  Halaries  and  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River 

Commispion $2, 000, 000 

Protection  of  banks  at  or  near  Caruthersviile,  Mo 30, 000 

Improving  harbor  at  Memphis,  Tenn.  (including  Hopefield  Bend  and 

Wolf  River) 50,000 

Improving  harbor  at  Greenville,  Miss 25, 000 

Delta  Point,  La.  ( preservation  of  existing  works) 25, 000 

Improving  harbor  at  Natchez,  Miss.,  and  Vidalia,  I^ 100, 000 

Rectification  of  Red  and  Atchafalaya  rivers,  Louisiana 80, 000 

Impro\'ing  harbor  at  New  Orleans,  I^ 1^00, 000 

Total 2,5(K),000 

MISSOURI    RIVER  COMMISSION. 

The  Missouri  River  Commission,  constituted  by  aet  of  Congress  of 
July  5, 1884,  is  in  charge  of  the  improvement  and  surveys  of  the  Mis- 
souri River  below  Sioux  City,  Iowa. 

The  Commissioners  during  the  past  fiscal  year  were:  Col.  Amos 
Stickney,  Corps  of  Fingineers,  president;  Lieut.  Col.  Thomas  II.  Hand- 
bury,  Corps  of  Engineers,  to  January  22,  1902;  Maj.  W.  L.  Marshall, 
Corps  of  Engineers;  Maj.  Thos.  L.  C^Jasey,  Coros  of  Engineers,  since 
January  22,  1902;  Garland  C.  Broadhead,  and  C.  L.  Chatfee. 

The  river  and  harbor  act  of  August  18,  1894,  in  making  appropria- 
tions for  improvement  of  Grasconade  and  Osage  rivers,  IVfissouri,  pro- 
vided that  the  funds  should  be  expended  by  tne  Missouri  River  Com- 
mission, and  the  work  of  improving  these  streams  has  since  been 
carried  on  under  its  direction. 

The  report  of  the  Commission  upon  operations  under  its  charge  during 
the  fiscal  year  ending  June  80,  1902,  was  submitted  to  the  Secretary  of 
War  August  5^3, 1902,  and  is  printed  in  a  supplement  to  this  report. 

ESTABLISHMENT    OF    HARBOR    LINES. 

Under  authoritv  given  to  the  Secretary  of  War  in  section  11  of  the 
river  and  harbor  act  approved  March  3,  1899,  harbor  lines  have  been 
established  during  the  past  fiscal  year  at  the  following  localities,  details 
of  which  will  be  found  in  the  reports  of  the  local  officers: 

Mystic  River  at  Somerville,  Boston,  Mass. ;  Newport  Harbor,  Rhode 
Island;  Hudson  River  at  Adams  Island,  Trov,  N.  Y.;  Hudson  River 
at  New  Baltimore,  N.  Y. ;  Bowery  Bay,  East  Oliver,  at  Steinway,  New 
York,  N.  Y. :  East  River  in  front  of  the  Cob  Dock,  United  States  navy- 
yard,  Brooklyn,  N.  Y.;  Buttermilk  Channel,  New  York  Harbor,  at 
Atlantic  Basin,  Brooklyn,  N.  Y.;  New  York  Harbor,  New  York,  at 
Shooters  Island;  New  York  Harbor,  New  York,  at  Ellis  Island;  Dela- 
ware River  in  front  of  the  United  States  navy-yard  at  I^eague  Island, 
Pa.;  Pasquotank  River  at  Elizabeth  City,  N.  (J.;  Lavaca  Bay  at  Port 
Lavaca,  Tex. ;  Monongahela  River  from  Homestead  Bridge  to  McKees- 


580  REPORT    OF   THE    CHIEF   OF    ENGINEERS,  U.  8.   ARMY. 

port,  Pittsburg  Harlx>r,  Pennsylvania;  North  Branch  of  Chicafi^o  River 
at  Chicago,  111.;  St.  Lawrence  River  at  Alexandria  Bay,  N.  1.;  Com- 
mencement Bay  at  Tacoma,  Wash. ;  Missouri  River  in  front  of  Ejinsas 
City,  Mo.,  and  Kansas  City,  Kans. 

CHICAGO  DRAINAGE  CANAL. 

On  May  8,  1899,  the  Secretary  of  War  granted  a  conditional  permit 
to  the  Sanitary  District  of  Chicago  to  connect  its  artificial  channel  with 
the  Chicago  River  and  cause  the  watqrs  of  said  river  to  flow  into  the 
canal.  The  rate  of  flow^  has  been  modified  from  time  to  time  as 
required  in  the  interest  of  navigation. 

RULES  AND  REGULATIONS  GOVERNING  THE  FLOATING  OF  LOOSE 
LOGS,  THE  NAVIGATION  OF  CANALS,  ETC.,  AND  THE  OPENING  OF 
DRAWBRIDGES. 

Huh'S  and  rvgulutum^  fttr  tJw  namgatlon  of  streams  on  which  the 
float huj  (tf  h}OHe  tinibtT  and  logs  and  sack  rafts  of  tiviher  and  logs  is 
thi'  principal  nnthod  of  navigation, — Under  the  provisions  of  act  of 
Congress  approved  May  9,  1900,  '"xVn  Act  Authorizing  the  Secretary 
of  War  to  make  regulations  governing  the  running  of  loose  logs, 
steamboats,  and  i*afts  on  certain  rivers  and  streams,"  the  Secretary  of 
War  has  prescribed  rules  and  regulations  for  the  navigation  of  rMst 
Pearl  Rivcr^  Mississippi, 

Rules  andreg\d'ati(ms  for  the  navigation  of  can  ah  and  simil/ir  works 
of  narigatuni, — Section  4  of  the  river  and  harbor  act  of  August  18, 
1894,  delegates  to  the  Secretary  of  War  the  duty  of  prescribing  such 
rules  and  regulations  for  the  use,  administration,  and  navigation  of 
anj'^  or  all  canals  and  similar  works  of  navigation  that  now  are  or  that 
hereafter  may  ])e  owned,  ojpe rated,  or  mainlined  by  the  United  States, 
as  in  his  judgment  the  public  necessity  may  require.  Such  rules  and 
regulations  liave  been  established  for  the  following-named  works: 
Portage  Lake  Ship  Canal,  across  Keweenaw  Point,  Michigan;  Louis- 
ville and  Portland  Canal,  Kentucky;  Kentucky  River,  Kentucky,  locks 
and  dams;  Green  and  Barren  rivers,  Kentucky,  locks  and  dams;  Little 
Kanawha  River,  West  Virginia,  locks  and  dams;  Kanawha  River, 
West  Virginia,  lo(!ks  and  dams;  Lagrange  and  Kampsville  locks,  Illi- 
nois River,  Illinois;  Morgans  Cut  and  Aiorgans  Canal,  Texas;  Muscle 
Shoals  Canal,  Tennessee  Kiver;  Des  Moines  Rapids  Canal,  Mississippi 
River;  dry  dock  at  Des  Moines  Rapids  Canal,  Mississipj)i  River;  Galena 
River  improvement,  Illinois;  Davis  Island  dam,  Ohio  River,  Mus- 
kingum Iliver,  Ohio,  lock,  dams,  and  canal;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wisconsin;  Fox  River,  Wisconsin,  locks  and 
canals;  St.  Marys  Falls  Canal,  Michigan;  St.  Clair  Flats  Canal,  Michi- 
gan; Monongahcla  River,  Pennsylvania  and  West  Virginia,  IxK*ks  8 
and  9;  Sandusky  Harbor,  Ohio;  St.  Marys  River,  Michigan,  Middle 
N(»ebish  Channel;  Rough  River,  Kentucky,  locks  and  dam;  Wabash 
River,  Indiana  and  Illinois,  lock  and  dam  at  Grand  Rapids;  Yamhill 
River,  Oregon,  lock  and  dam  at  Lafayette;  Black  Warrior  River, 
Alabama,  Locks  1-4;  Cascades  Canal,  Columbia  River,  Oregon;  Illi- 
nois and  Mississippi  Canal  around  lower  rapids  of  Rock  Kiver  at 
Milan,  111.;  Dulutn  and  Superior  Ilarln^r,  Minnesota  and  Wisconsin; 
Big  Sandy  River,  West  Virginia  and  Kentucky,  lock  and  dam  at 
Louisa,  £!y. 
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JRnh'H  and  regvlations  governing  the  opening  of  drawhridqeJi, — Sec- 
tion 5  of  the  river  and  harbor  act  of  August  18,  *18J)4,  proviues  that  it 
shall  be  the  duty  of  all  persons  owning,  operating,  and  tending  the 
drawbridges  now  built,  or  which  may  nereafter  be  built,  across  the 
navigable  rivers  and  other  watei"s  of  the  United  8tates,  to  open,  or 
cause  to  be  opened,  the  draws  of  such  ])ridges  under  such  rules  and 
regulations  as  in  the  opinion  of  the  Secretary  of  War  the  public  inter- 
ests require  for  the  passage  of  vessels  and  other  water  craft.  Such 
rules  and  regulations  have  been  established  by  the  Secretary  of  War 
for  certain  drawbridges  over  the  following-named  waterways:  Fore 
River,  Maine;  Matanzas  River,  Florida;  Illinois  River,  Illinois; 
Sakonnet  River,  Rhode  Island;  Tanners  Creek,  Virginia;  Christiana 
River,  Delaware;  Brandywine  River,  Delaware;  Western  Branch  of 
Elizabeth  River,  Virginia;  Newtown  Creek,  New  York;  Norwalk 
River,  Connecticut;  Kent  Island  Narrows,  Maryland;  Young's  Hay, 
Oregon:  Wattuski  River,  Oregon;  Lewis  and  Clark  River,  Oregon; 
Skipanon  River,  Oregon;  John  Da}^  River,  Oregon;  Blind  Slough, 
Oregon;  Clatskanie  River,  Oregon;  Dak  Creek,  Alary  land;  Tennessee 
River;  entrance  to  Back  Cove,  Portland  Ilarl^or,  Maine;  Ualena 
(Fever)  River,  Illinois;  Severn  River,  Maryland;  Smith  Creek,  Vir- 
ginia; Mississippi  River  between  St.  Paul,  JVlinn.,  and  mouth  of  Mis- 
souri River;  Onio  River;  Mystic  River,  Massachusetts;  Passaic  River 
and  Newark  Bay,  New  Jersey;  Quinnipiac  River,  Connecticut;  Mill 
River,  Connecticut;  arm  of  New  Haven  Harbor,  Connecticut;  Har- 
lem River,  New  York;  Schu^ikill  River,  Pennsylvania;  Newark  Bay, 
New  Jersey,  and  its  navi^ble  tributaries  (Passaic  and  Hackensack 
rivers);  Paradise  Creek,  Virginia. 

BRIDGING    NAVIGABLE    WATERS    OF   THE    UNITED    STATES. 

Plans  and  maps  of  locations  of  the  following  bridges,  proposed  to  be 
erected  under  the  authority  of  special  acts  of  Congress,  have  lx»en 
examined  with  a  view  to  protection  of  the  interests  of  navigation,  and 
have  been  approved  by  the  Secretary  of  War,  as  provided  by  the  acts; 
and  the  local  engineer  officers  have  been  furnished  with  copies  of  the 
instruments  of  approval  and  drawings  showing  plans  and  locations, 
and  charged  with  tne  supervision  of  tne  (construction  of  the  bridges  so 
far  as  necessary  to  see  that  they  are  built  in  accordance  with  the 
approved  plans: 

1.  Bridge  of  tlw  Louisville  and  Naslmlle  Railroad  Company  over 
ChoctawJudcJtee  River  at  Gen4fva^  Ala, — Plans  and  map  of  location  of 
a  bridge  proposed  to  be  built  at  this  place  under  authority  of  act  of 
Congress  approved  February  23,  1901,  were  approved  by  the  Secre- 
tary of  War  July  12,  1901.  * 

2.  Bridge  of  the  Pittsburg  and  MansHM  Railroad  Company  o\^er 
MonongaKela  Rivier  near  Ferry  street^  Pittsburg,,  Pa,  —Plans  for  the 
construction  of  this  bridge  were  approved  ])y  the  Secretarv  of  War 
May  20,  1896  (see  Annual  Report  of  the  Chief  of  Engineers  'for  1896, 

E.  423).     Modified  plans  involving  a  slight  change  in  the  hne  of  the 
ridge  and  in  the  location  and  size  of  piers  were  approved  by  the  Sec- 
retary of  War  July  17,  1901. 

3.  Bridge  of  the  Texas  and  Pacijio  Railway  Comjxvny  over  Red 
Rivet*  at  TtcmhullH  Inlands  Ijmimana, — Plans  and  map  of  location  of  a 
bridge  proposed  to  be  built  at  this  locality  under  authority  of  act  of 
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Congress  approved  March  3,  1901,  were  approved  bv  the  Secretarv  of 
War  September  4,  1901. 

^.  Bnd(fe  of  th<i  Baltimore  and  Potomac  Railroad  Conijymy  over 
Potomac  lilver  {L(mq  Bridge)  at  Washington ^  D,  O, — Plans  for  the 
construction  of  a  briclge  to  replace  tlie  existing  structure  at  this  place 
under  authority  of  act  of  Congress  approved  February  12,  1901,  were 
approved  b}^  tne  Secretary  of  War  October  25,  1901. 

5.  Bridge  of  tlie  Vharl^rol  and  Monesnen  Bridge  Company  orer 
Mf/nongahela  River  from  North  Charlerol  to  a  point  m  Rostravrr 
Towmlilp^  Pennmjlvanui, — Plans  and  map  of  location  of  a  bridge  at 
this  place  proposed  to  be  built  under  authority  of  act  of  Congress 
approved  March  3,  1901,  were  approved  by  the  Secretary  of  AVar 
December  18,  1901.  ^ 

G,  Br Idm  of  the  New  Orleans  and  Northwestern  Railway  Company 
over  Bceuf  Rtvir  near  Rayinlle^  La. — Plans  for  the  reconstruction  of 
the  existing  bridge  at  this  place  were  approved  by  the  Secretary  of 
War  January  7,  1902. 

7.  Bridge  of  the  Southern  llllnoia  and  Missouri.  Bridge  Company 
over  Mlsslsslpj>l  River  hetiveen  Thebes^  1 11.^  and  Grays  Pointy  Mis- 
souri— Plans  and  map  of  location  of  a  bridge  proposed  to  be  built  at 
this  place  under  authority  of  act  of  Congress  approved  January  26, 

1901,  were  approved  by  the  Secretarv  of  War  rianuary  16,  1902,  and 
modified  plans  providing  for  increased  length  of  clear  span  were 
appro ved  March  17,  1902. 

8.  Bridge  of  the  Cross  Creek  Railroad  Company  over  Ohio  Rii*er 
near  Mlnyo  Janet  Ion.  —Plans  and  map  of  location  of  a  bridge  proposed 
to  be  built  at  this  place  nneived  consideration  by  a  Board  of  Engi- 
neers, as  required  by  act  of  Congress  of  December  17, 1872,  as  amemfed 
by  act  of  Februar}^  14,  1883,  and  the  plans  were  approved  by  the  Sec- 
retary of  War  February  7,  1902. 

9.  Bridge  of  the  Southern  Missouri  and  Arhtnsas  Railroad  Com- 
pany  over  Current  River.,  Arkansas. — The  construction  of  the  bridge  at 
this  place  was  authorized  by  act  of  Congress  approved  February  11, 

1902.  Plans  and  map  of  location  were  approvea  by  the  Secretary  of 
War  Febi-uary  28,  1902. 

10.  Bridge  of  th^'  Mississippi  River,  Ilamhurg  and  Westeim  Rail- 
way Company  over  Bayou  Bartholomew  ne^ir  Portland.  Ark. — Plans 
for  construction  of  a  bridge  at  this  place  were  approved  by  the  Secre- 
tary^ of  War  March  17,  1898  (see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1898,  p.  531).  A  bridge  was  built,  but  not  in  accordance 
with  approved  plans,  and  the  time  for  completion  fixed  by  law  expired, 
but  was  extended  by  act  of  Congress  of  February  4,  1902.  Plans  for 
rebuilding  the  bridge  were  approved  by  the  Secretarv  of  ^Var  March 
15,  1902. 

11.  Brldye  of  Houghton  County.,  Mich.,  over  P<yrtage  Lake.,  hetwet^n 
Houghton  and  Hancock. — Plans  for  rebuilding  this  bridge  were 
approved  by  the  Secretnrv  of  War  January  7,  1901  (see  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  p.  664).  Plans  for 
reeonstructing  the  Houghton  approach  by  the  Copper  Range  Railway 
Company  were  approved  b}'  the  Secretary  of  War  March  20,  1902. 

I'ri.  Bridge  of  the  St.  Clair  Term  Inal  Railroad  Com  pan  n  over  Monon- 
ahifla  River  at  Clalrton  Statl<m,  Pa.  —Plans  and  map  of  location  of  a 
►ridge  proposed  to  be  built  at  this  place,  under  authority  of  an  act  of 

Congress  approved  March  10,  1902,  w(»re  approved  bv  the  Secretary 

of  War  March  26,  1902. 
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13,  Bridae  of  the  Chicago^  Burlington  and  QuJncy  Railroad  Com- 
patnj  (Ycer  the  MtHHinHippi  ttirer  at  Q^iiney^  IIL — Plans  for  rebuilding 
the  drawspan  of  the  bridge,  under  authority  of  act  of  Congress  of 
April  24,  11M)2,  were  approved  by  the  Secretiiry  of  War  May  3,  1902. 

Under  the  provisions  of  section  9  of  the  river  and  harbor  act  approved 
March  8,  1899,  bridges  may  be  built  over  navigable  waters  entirely 
within  the  limits  of  any  State,  under  the  authority  of  legislative  enact- 
ment of  such  State,  when  the  plans  and  locations  of  the  structures  are 
approved  by  the  Secretar\^  of  War.  Plans  and  maps  of  locations  of 
the  following  bridges  proposed  to  be  erected  under  these  provisions 
have  been  examined  with  a  view  to  protection  of  the  interests  of 
navigation,  and  have  been  approved  by  the  Secretary  of  War;  ^nd  the 
local  engineer  officers  have  been  furnished  with  copies  of  the  drawings 
and  instruments  of  approval,  and  charged  with  the  supervision  of 
construction  of  the  bridges  so  far  as  necessary'  to  see  tnat  they  are 
built  in  accordance  with  the  approved  plans: 

i.  Bridge  of  tfu*  Galf  Colorado  and  Santa  Fe  Railioay  Company 
over  Trinity  ttiver  in  Liberty  County^  Tex, — Plans  and  map  of  location 

this  place  were  approved  by  the 


'dge  of  the  Neir  Rtdford  and  On^iet  Street  Railway  Company 
overWanham  River  at  the  JVa/TOWJ<,,  Wareh/im^  Mam, — Plans  and  map 
of  location  of  a  bridge  proposed  to  be  built  at  this  place  were  approved 
by  ttie  Secretary  of  War  July  10,  1901. 

3,  Bridge  of  the  Atlantic  Coast  Line  oi^er  Trent  Ri^er  near  Polloks- 
vllle,,  N,  C, — Plans  for  the  reconstruction  of  the  bridge  at  this  place 
were  approved  by  the  Secretarv  of  War  August  2,  1898  (see  Annual 
Repoi-t  of  the  Chief  of  Engineers  for  1898,  p.  536).  Plans  for 
protection  of  the  center  pier  of  this  bridge  were  approved  by  the 
Secretary  of  War  July  11,  1901. 

If,,  Bridge  of  Middlesex  County,,  N,  */.,  over  Woodbridye  Creek 
between  Perth  Amhoy  and  Woodhridge, — Plans  and  map  of  location  of 
a  bridge  proposed  to  be  built  at  this  place  were  approved  by  the  Sec- 
retary of  War  July  12,  1901. 

6,  Bridge  of  the  St.  Louis„  Kansas  City  and  Colorado  Railroad 
Company  over  Gasconade  Rivcr,  3fi^^souri, — Plans  and  map  of  location 
of  a  bridge  proposed  to  be  built  at  this  place  were  approved  by  the 
Secretary  of  War  July  13,  1901. 

6*.  Bridge  of  the  Middlehoro^  Wan  ham  and  Blizzards  Bay  Street 
Raihjoay  Cotnpany  over  Butttrmilk  Bay  between  Bourne  ana  Ware- 
ham,  J/aj<s, — ^Plans  and  map  of  location  of  a  bridge  proposed  to  be 
built  at  this  place  were  approved  b}^  the  Secretary  of  W  ar  July  18, 
1901. 

7,  fridge  of  the  Middleboro,  Wareharn  and  Buzzards  Bay  Street 
Railway  <  'ompany  over  Swifts  River  at  Onsi4,,  Mass, — Plans  and  map 
of  location  of  a  bridge  proposed  to  be  built  at  this  place  were  approved 
by  the  Secretary  of  War  July  18,  1901. 

8.  Bridge  of  litauforf  County,,  JV,  C,  over  Bhunts  Creek, — Plans 
and  map  of  location  of  a  bridge  proposed  to  be  built  at  this  place  were 
approved  by  the  Secretary  of  \\  ar  July  19,  1901. 

9.  Bridge  of  the  St,  Louis  Valley  Railway  over  Ka^kaskia  River  in 
Randolph  County^  III, — Plans  and  map  of  location  of  a  bridge  pro- 
posed to  be  built  at  this  place  w^ere  approved  by  the  Secretary  of  War 
August  5,  1901. 
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10.  Bridr/e  of  thr  Mucon^  Dublin  and  Savannah  Railroad  Company 
over  Oconee  Rhur  at  Duhlrn^  Ga, — Plans  for  a  bridge  proposod  to  be 
built  at  til  is  place  were  approved  by  the  Secretary  of  War  January 
27,  1891  (see  Annual  Report  of  the  Chief  of  Engineers  for  18111, 
p.  430).  Plans  in  substitution  for  those  heretofore  approved  were 
approved  by  the  Secretary  of  War  August  tJ,  UM)I. 

11,  liridfje  of  the  SainaDee  and  San  Pedro  Railroad  Company  over 
Suwanee  Rher^  J^Iarlda, — Plans  and  map  of  location  of  a  bridge  pro- 
posed to  be  built  at  this  place  were  approved  bv  the  Secretarv  of  War 
August  9,  1901. 

1^,  Bridge  of  the  Southern  Paelfie  ( 'onpany  on  line  of  the  Iberia 
and  Vrrnilllmi  R<  til  road  tnyer  Bay<pv  IW/nlllon  at  Aljheyville^  La, — 
Plans  and  map  of  location  of  a  bridge  pro|)osed  to  be  built  at  this 
place  were  approved  by  the  Secretary  of  War  August  9,  1901. 

IS,  Bridge  of  the  Seattle-Tacoma  lialhray  Company  orer  canal  wat- 
erway at  Seattle^  Wiwh, — Plans  and  map  of  loc4ition  for  a  bridge  pro- 
posed to  be  built  at  this  place  were  approved  by  the  Secretary  of  War 
August  12,  1901. 

74*  Bridges  (f  th<'  Seatth-  Ta^oma  fnferurhan  Raihcay  over  White 
River  near  Black  River  Junctlim^  Wanh,^  White  River  near  Kent^ 
Wash,^  Duwavrish  River  in  King  County^  Wash.^  and  Payallup  River 
in  Pierce  Cou7ity^  Wash, — Plans  and  maps  of  locations  for  bridges  pro- 
posed to  be  built  at  these  places  were  approved  bv  the  Secretary  of 
War  August  13,  1901. 

15,  Bridge  if  the  Penn><ylvania  Company  over  MonongaheJa  River 
at  Pittsburg,,  Pa, — Plans  for  the  reconstruction  of  the  existing  bridge 
at  this  place  were  approved  by  the  Secretarv  of  War  August  19,  1901. 

16,  Bridge  of  iMporte  County,,  Ind,,,  over  Trail  Crrek  {3/ichigan  City 
inner  harbor)^  Ind, — Plans  and  map  of  location  of  a  bridge  pi*opasea 
to  be  built  at  this  place  were  approved  by  the  Secretary  of  War 
August  19,  1901.  IVioditied  plans  providing  for  a  change  of  location 
and  of  the  superstructure  were  approved  by  the  Secretarv  of  War 
November  11,  1901. 

17,  Bridge  of  the  Washington  and  ] Plymouth  Railroad  Company 
over  Runyans  Creek,,  North  Carolina, — Plans  and  map  of  location  of 
a  bridge  proposed  to  be  built  at  this  locality  were  approved  by  the 
Secretary  of  War  August  22,  1901. 

18,  Bridge  of  Norfolk  County^  Mass,,,  over  Weymouth  Fore  Ri'i^er 
between  Outney  and  ^^eynwuth, — Plans  and  map  oi  location  of  a  bridge 
proposed  t^)  be  built  at  this  place  were  approved  by  the  Secretary  of 
War  August  22,  1901.  Moditied  plans  providing  for  certain  changes 
in  the  method  of  constructing  the  substructure,  a  slight  increase  in 
the  width  of  the  bridge  and  length  of  drawspan,  and  a  dexTease  of 
proposed  fill,  were  approved  bv  the  Secretary  of  War  November  16, 
1901. 

19,  Bridge  of  Vermilion  Parish^  La,^  (n)er  Ver)niH<m  Bavmi  at 
D.  O,  BrousManfs  c?*ossing, — Plans  and  map  of  location  of  a  bridge 
proposed  to  be  built  at  this  localitv  were  approved  by  the  Secretary 
of  War  August  29,  1901. 

W,  Brldgrs  of  the  Bergen  Turnjyike  Company  ovtfr  Overpedc  Creek 
at  Ridgefeid,,  and  Hacken^ack  River  at  Littte  Fen^y,,  N,  J, — Plans  and 
maps  of  loi'ations  of  bridges  proposed  to  be  built  at  these  places  were 
approved  bv  the  Secretarv  of  War  August  29,  1901. 

^1.  Bridges  of  tlie  Seattle  Electric  Cotnj^any  over  I}u'wamish  Svoer 
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near  Seattle^  and  over  Lake  Union  at  Seattle^  Wash, — Plans  and  maps  of 
locations  of  bridges  proposed  to  be  built  at  these  places  were  approved 
b}'  the  Secretary  of  War  September  6,  1901. 

22,  Bridge  oj^  the  Mobile^  Jackson  and  Kansas  City  Railroad  dnn- 
pany  over  Pascagoula  River  at  Merrill^  Misif, — Plans  tor  the  construc- 
tion of  this  bridge  were  ajoproved  by  the  Secretary  of  War  Septem- 
ber 10, 1895  (see  Annual  Keport  of  the  Chief  of  EJngineers  for  1896, 
p.  424).  Moditied  plans  involving  slight  reduction  m  width  of  draw 
opening  were  approved  by  the  Secretary  of  War  September  9,  1901. 

23.  lirid(je  of  the  St,  Louis,,  Kansas  City  a7id  Colorado  RaHroad 
Company  over  Oscuje  River ^  Misaouri, — Plans  and  map  of  location  of 
a  bridge  proposed  to  be  built  at  this  place  wore  approved  by  the  Sec- 
retary of  War  September  21,  1901. 

2J^,  Bridge  of  King  County ,^  Wash,,,  oi^er  Duwami^/i  River, — Plans 
and  map  of  location  for  a  bridge  proposed  to  be  built  at  this  place  were 
approved  by  the  Secretary  of  War  September  23,  1901. 

26,  Bridge  of  the  Washington  and  Oregon  Railway  Company  (yver 
Lewis  River,,  Washington, — Plans  and  map  of  location  of  a  bridge 
proposed  to  be  built  at  this  place  were  approved  by  the  Secretary  of 
War  September  28;  1901. 

26,  Bridge  of  the  Pere  Marquette  Railnrnd  Company  oi^bt  Kalama- 
2O0  River  at  Allegan,,  Mich, — Plans  and  map  of  location  for  a  bridge 
proposed  to  te  built  at  this  place  were  approved  by  the  Secretary  of 
War  October  1,  1901. 

27,  Bridge  of  the  city  of  Milwaukee,,  Wis, ,,  over  Mihoaukee  River  al 
Orand  aveniie, — Plans  for  the  construction  of  this  bridge  were 
approved  by  the  Secretary  of  War  June  6,  1900  (see  Annual  Report 
of  the  Chief  of  Engineers  for  1900,  p.  701).  Plans  for  a  temporary 
bridge  for  use  during  the  construction  of  the  permanent  bridge  were 
approved  by  the  Secretary  of  War  October  9,  1901. 

28,  Bridge  of  the  Chicapo  and  Northwestern  Railway  Company  over 
Wisconsin  River  at  Merrimac,  Wis, — Plans  for  the  reconstruction  of 

the  existing  bridge  at  this  place  were  approved  by  the  Secretary 
of  War  October  9,  1901. 

29,  Bridge  oftJie  Chicago  and  Northwestern  Railway  Conipanyover 
the  Illinois  and  Mississipj/i  Canal,,  in  Bureau  County^  III, — ^Plans 
and  map  of  location  of  a  oridge  proposed  to  be  built  at  this  place  were 
approved  bv  the  Secretary  of  War  October  9,  1901. 

30,  Bridge  of  Warren  County ,^  Miss,,,  over  Black  River ^  near  Fishers 
Ferry,,  Miss, — Plans  and  map  of  location  for  a  bridge  proposed  to  be 
built  at  this  place  were  approved  by  the  Secretar}'^  of  War  October 
10,  1901. 

31,  Bridge  of  the  Seattle  and  Montana  Railroad  Company  over 
Snohomish  River  at  Everett^  Wash, — Plans  for  rebuilding  the  exist- 
ing structure  at  this  place  were  approved  by  the  Secretory  of  War 
October  10,  1901. 

32,  Bridge  of  the  Yazoo  and  Mississippi  Valley  Railroad  Company 
over  Coldwater  Rivei*^  in  Quitnian  County^  Miss, — Plans  and  map  of 
location  for  a  bridge  proposed  to  be  built  at  this  place  were  approved 
by  the  Secretary  of  War  October  14,  1901. 

33,  Bridge  of  tlie  city  of  Dartmouth,,  Bristol  County,,  Mass,^  over 
Apponagansett  River  at  Smith  Dartmouth, — Plans  and  map  of  loca- 
tion for  a  bridge  proposed  to  be  built  at  this  place  were  approved  by 
the  Secretary  of  War  Octol)er  30, 1901. 
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3^,  Brldyt'  ofth^^  Chk'aqo^  Bvrlhigton  and  Quiney  Rai.lritad  Com- 
pany  orer  thv  M!f<i<oHrl  liujrr  at  PlattMnHHitlt^  Nt'hr. — Plims  for  the 
reconstruction  of  the  existing  brid|Te  at  this  phice  were  approved  by 
the  Secretury  of  War  Novenil)er  5, 1901. 

Jr7.  Bridge  of  the  Boston^  liffrcre  Beach  and  Lynn  Railrf tad  Com- 
pany  over  CryHtal  Ct/re  at  Wutt/tn/p,  Ma^a, — Plans  for  reconstruction 
of  the  existing  bridge  at  this  place  were  approved  by  the  Secretary  of 
War  Novemlwr  8,  ll^ol. 

36,  Bridge  of  Vernrilion  Pari^lu  La,,,  over  Bayou  Vermtlwti  of 
Perry, — Plans  and  map  of  location  for  a  V)ridge  proposed  to  be  built 
at  this  place  were  approved  by  the  Secretarv  of  W  ar  December  3, 
1901. 

37.  Bridge  of  the  Southern  Pacific  Railroad  Company  ai^er  Sacra- 
nu-^do  River  at  Knightn  Landing^  Cal, — Plans  for  rebuilding  the 
bridge  at  this  place  were  approved  bv  the  Secretarv  of  War  Decem- 
l)er  3, 1901. 

3H,  Bridge  of  ths  Southeim  Pacific  Railroad  Company  over  Napa 
Liirer  at  l^apa  Junction^  Cal, — Plans  for  the  reconstruction  of  tne 
existing  bridge  at  this  place  were  approved  bv  the  Secretary  of  War 
December  3, 1901. 

39,  Bridge  of  the  city  of  Cleveland,,  Ohio  (Middle  Si^rwca  Street 
Bridge)^  over  Cuyalwga  River, — Plans  for  rebuilding  the  existing 
bridge  at  this  place  were  approved  by  the  Secretary  of  W"ar  Decem- 
ber 4, 1901. 

40,  Bridge  of  Exi<e.T  County „  Mam,^  over  Mcrmuac  River,  between 
Neicbaryjp(/rt  and  Salifibury, — Plans  for  rebuilding  the  existing  struc- 
ture at  this  place  were  appioved  bv  the  Secretary  of  War  Decern l)er 
20, 1901. 

J!f,l,  Bridge  of  the  city  of  Phil^deljyhia,,  Pa,^  over  SrhuylkiU  River 
at  Pai<f!tya7\Jc  avenve, — Plans  and  map  of  location  of  a  bridge  proposed 
to  be  built  at  this  place  were  approved  by  the  Secretary  of  War 
Decinnbei;  21,  1901. 

4^,  Bridge  of  the  city  of  Da  rand,,  Wis,,,  over  (^hippnva  River. — 
Plans  and. map  of  location  of  a  bridge  proposed  to  be  built  at  this 
place  were  approved  by  the  Secretary  of  War  January  7,  1902. 

4-7.  Bridge  of  Jackson  County^  Fla,,,  orer  Chipola  Rirerat  PeaeocVs 
log  landing, — Plans  and  map  of  location  for  a  ))ridge  proposed  to  be 
])uilt  at  this  place  were  approved  bv  the  Secrebirv  of  \Var  January  8, 
1902. 

Jf4,  Bridge  of  the  Bridget  on  and  Millville  Traction  Company  over 
Oranohni  Creek  at  Beavei^  Dam,,  N,  J, — Plans  and  map  of  location  of 
the  bridge  proposed  to  be  built  at  this  place  were  approved  by  the 
Secretary  of  War  January  17,  1902. 

J/),  Bridge  of  thi'  Yazoo  and.  Mississijypi  Valley  Railroad  Company 
over  Yazoo  Riven*  near  Yazoo  City,,  Mit<s, — Plans  and  map  of  location 
of  a  bridge  proposc^d  to  be  built  at  this  place  were  approved  by  the 
Secretarv  of  War  January  29,  1902. 

Ji/),  Bridge  of  the  West  Shore  Railroad  Oun pany  and  the  New  York 
Central  and  Hudson  River  Railroad  Cionpany  orer  Rondout  Creek 
n4>ar  Kingston  Station,  JV,  Y. — Plans  for  the  reconstruction  of  the 
existing  bridge  at  this  place  were  approved  i)v  the  Secretary  of  W^ar 
Januarv  30,  1902. 

Jf7,  liridgeofthe  Morrii<  and  Eascr  Railroad  t^owpany  over  Passaic 
River  at  Newark^  N,  J, — Plans  for  lebuiiding  the  existing  structure 
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at  this  place  were  approved  by  the  Secretary  of  War  February  5, 

JfS.  Bridge  of  Clay  County^  W»  Va,^  otv^r  Ell:  River  mar  the  month 
of  Big  Otter  Creek,— Y\2kXi^  and  map  of  location  of  a  bridge  proposed 
to  be  built  at  this  place  were  approved  by  the  Secretary  of  War  Feb- 
ruary 5,  1902. 

Ii9.  Bridge  of  the  WeM  Shore  Railroad  Com/mny  and  the  New  York 
(^eutral  and  IiudHon  River  Railroad  Company  mu^r  Over  peck  Creek  at 
Little  Ferry ^  N.  J, — Plans  for  the  reconstruction  of  the  existing  ])ridge 
at  this  place  were  approved  by  the  Secretary  of  War  February  7, 1902. 

60,  Bridge  of  the  New  Y(yrk\  New  Haven  and  Hartford  Railroad 
(^tmumny  ort^r  Pawtucket  {Setkrmk)  River  at  India  Pointy  Pr<n'idence,, 
/?.  / — f  Jans  for  the  reconstruction  of  this  bridge  were  approved  by 
the  Secretary  of  War  February  14,  1902. 

51.  Bridge  of  the  Elizaheth  Park  and  Land  Company  over  Broad 
Creek^  Virqiiiia, — Plans  and  map  of  location  for  a  briage  proposed  to  be 
built  at  this  place  were  approved  by  the  Secretary  of  War  February 
14,  1902.  ^ 

5^,  Bridge  oftlte  Norfolk,,  I^ort»moath  and  Netnport  News  Bailway 
Company  ovfT  Western  Branch  of  £  I  izaheth  Jiivfr  at  Norfolk^  Va, — 
Plans  and  map  of  location  of  a  bridge  proposed  to  be  built  at  this  place 
were  approved  by  the  Secretary  of  W  ar  February  25,  1902. 

53.  Bridge  of  the  Mi4)higan  Central  Raih^iKid  Company  over  Trail 
Creek  at  Michigan  City.,  Ind, — Plans  for  rebuilding  the  existing  struc- 
ture at  this  place  were  approved  by  the  Secretary  of  W^ar  March  4, 
1902. 

5^.  Bridge  of  the  city  of  Boston,^  Mass.  {Broadway  Brid<ie),,  m^er 
Fort  Point  Channel. — Plans  for  rebuilding  the  existing  structure  at 
this  place  were  approved  by  the  Secretary  of  War  Marcn  7,  1902. 

55.  Bridge  of  the  Charleston^  S.  C.^  Mininoand  Ma^mfactimng 
Company  aver  Ashley  River,^  South  Carolina. — ^Plansand  map  of  loca- 
tion of  a  bridge  proposed  to  be  built  at  this  place  were  approved  l)}^ 
the  Secretary  of  War  March  7,  1902. 

56.  Brid(j4'  of  the  Norfolk  and  Southe?*n  Railroad  Co?npany  ovtr 
Pasquotank  Riv^er„  North  Carolina, — Plans  for  rebuilding  the  existing 
structure  at  this  place  were  approved  by  the  Secretary  of  War  March 
7,  1902. 

57.  Bridge  of  Polk  Co un  ty,,  Minn . ,  oeer  Red  Lake  River  at  Fisher.  — 
Flans  and  map  of  location  of  a  bridge  proposed  to  be  built  at  this  place 
were  approved  by  the  Secretary  oi  W  ar  March  10,  1902. 

58.  Bmdge  of  the  city  of  N^tno  York  over  Dutch  Kills  Creek  on  the 
line  of  Boi'den  art-nve^  Netr  York^  N,  }"— Plans  for  the  reconstruc- 
tion of  the  existing  bridge  at  this  place  were  approved  by  the  Secretary 
of  War  March  12,  1902. 

59.  Bridge  of  the  Brandy  wine  Railway  Company  ore  r  Brandy  xnine 
Creek  at  Wilmington^  Del, — Plans  and  map  of  location  of  a  bridge 

roposed  to  be  built  at  this  place  were  approved  by  the  Secretary  of 
"ar  March  17,  1902. 

60.  Bridge  of  Camden  Omnty^  N,  «/.,  over  Cooper  Creek  at  Baird 
avenue^  Camden. — Plans  and  map  of  location  of  a  bridge  proposed  to 
be  built  at  this  place  were  approved  by  the  Secretary  of  War  March 
26,  1902.  ^ 

67.  Bridge  (f  the  Eureka  and  Fresh  Water  Railway  Company  over 
Jarnigan  Sloughy  California. — Plans  and  map  of  location  of  a  bridge 
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proposed  to  ]>e  built  at  this  place  were  approved  ])v  the  Secretary  of 
War  March  26,  1902. 

62.  Bridqe  of  th^  Chicago^  Milwaukee  a^d  St,  Paul  Railway  0>m- 
pany  over  Pox  River  at  Green  Bay,,  Wis, — Plans  and  map  of  location 
of  a  bridge  proposed  to  be  built  at  this  place  were  approved  by  the 
Secretary  of  War  March  26,  1902. 

63,  Bridge  of  the  Cleveland,,  Cincinnati^  Chicago  and  St.  Louis 
Railway  Company  aver  White  River  at  Indianapolis^  Tnd, — Plans  and 
map  of  location  of  a  bridge  proposed  to  be  built  at  this  place  were 
approved  by  the  Secretary  of  War  April  8,  1902. 

6*4.  Bridge  of  Kinp  County,,  Waah, ,  munr  Snoqiudmie  River  near  its 
junction  'krith  Tolt  River, — Pfans  and  map  of  location  of  a  bridge  pro- 
posed to  be  built  at  this  place  were  approved  by  the  Secretary  of  War 
April  8, 1902. 

65,  Bridge  of  the  New  York  Central  and  Hudson  River  Railroad 
Company  aver  Peekskill  Bay  near  Peekskill^  N,  Y. — Plans  for  recon- 
struction of  the  center  pier  of  the  draw  si>an  of  this  bridge  were 
approved  bv  the  Secretarv  of  War  April  11,  1902. 

66,  Bridge  (fthe  Dun^alk^  Sparrows  Point  and  North  Point  Rail- 
way Company  over  Bear  Creek  near  Sparrows  Pointy  Md, — Plans  and 
map  of  location  of  a  bridge  proposed  to  be  built  at  tliis  place  were 
approved  by  the  Secretary  of  War  April  l-t,  1902. 

67,  Bridge  of  Polk  County^  Minn,^  over  Red  Lake  River  at  East 
Grand  Forks. — Plans  and  map  of  location  of  a  bridge  proposed  to  he 
built  at  this  place  were  approved  by  the  Secretarv  of  War  April  18, 
1902. 

68,  Bridge  of  the  city  of  Boston,^  Mass.,,  over  Fort  Point  Cluimud  at 
Cove  street, — Plans  for  rebuilding  the  existing  bridge  at  this  place  were 
approved  ])v  the  Secretary  of  War  July  10,  1900  (see  Annual  Report 
of  the  Chief  of  Engineers  for  1901,  page  661),  Moditied  plans  were 
approved  by  the  Secretary  of  War  April  18,  1902. 

69,  Bridge  of  Creene  County^  MiM.,,  over  Chickasahay  Riverneaf 
Leakes^vilU. — Plans  and  map  of  location  of  a  bridge  proposed  to  be 
built  at  this  place  were  approved  by  the  Secretaiy  of  >Var  April  25, 
1902. 

70,  Bridge  of  Greene  County,,  Mi^s,^  over  Leaf  River  near  Atkinsons 
Creek  or  Cochrans  Fert^y. — Plans  and  map  of  location  of  a  bridge  pro- 
posed to  ])e  built  at  this  place  were  approved  by  the  Secretary  of  War 
April  25,  1902. 

71,  Bridge  of  the  Maumee  Railway  Bridge  Company  aver  Maumse 
River  near  Toledo),,  Ohio. — Plans  for  construction  of  a  bridge  at  this 
place  were  approved  ])v  the  Secretary  of  War  August  17,  1900  (see 
Annual  Report  of  the  Chief  of  Engineers  for  1901,  p.  667).     Modified 


tion  of  a  bridge  proposed  to  be  built  at  this  place  were  approved  by 
the  Secretaiy  of  War  April  29,  1902. 

73,  Bridge  of  W.  C,  Baker  irver  IlfMfk  Creek^  Lang  Island^  N.  J\— • 
Plans  and  map  of  location  of  a  bridge  proposed  to  be  built  at  thia 
place  were  approved  by  the  Secretary  of  War  May  10,  1902. 

7^.  Bridge  of  tlie  city  of  Milwaukee.,  Wis. ,  aver  the  Nirt^th  Menorni- 
nee  Canal  at  Muskego  avenue. — Plans  for  rebuilding  the  existing 
bridge  at  this  place  were  approved  by  the  Secretary  of  War  May  IS, 
1902. 
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75.  Bridge  of  the  city  of  Seattle^  Wcuth.^  o^jer  t/ie  ednti^^n  arm  of 
Lake  Union  at  IfesttT  avenue, — Plana  for  rebuilding  the  existing 
bridge  at  thin  place  were  approved  bv  the  Secretary  of  War  May  29. 
1902. 

76.  Bridge  of  the  State  of  Massachusetts  over  Mystic  River  between 
So7nerville  and  Med  ford.,  Mass. — Plans  and  map  of  location  of  a  bridge 
proposed  to  be  built  at  this  place  were  approved  by  the  Secretary  of 
War  May  29,  1902. 

77.  Bridge  of  the  Seattle  Electi^ic  Company  over  the  Piujet  Smind 
and  Lake  Washington  Canal  rights  of  way  at  Fremont  avenve.,  SeattU^ 

Wash. — Plans  for  reconstructing  the  existing  bridge  at  this  place  were 
approved  by  the  Secretary  of  War  May  29,  1902. 

78.  Bridqe  of  Middlesex  Caimty^  N.  «/.,  over  Raritan  River  hetween 
the  cities  of  Perth  Amboy  and  South  Amhoy. — ^Plans  and  map  of  loca- 
tion of  a  bridge  proposed  to  be  built  at  tnis  place  were  approved  by 
the  Secretary  of  War  May  31,  1902. 

79.  Bridge  of  the  Kentucky  Lumber  and  Veneer  Company  over 
Xorth  Fork  of  Kentucky  River  below  Jackson^  Ky. — Plans  and  map  of 
location  of  a  bridge  proposed  to  be  built  at  this  place  were  approved 
by  the  Secretary  of  War  June  5,  1902. 

80.  Bridge  of  the  city  of  Saainaw^  Mich.^  over  Saginaw  River  at 
Genessee  avenue. — Plans  for  reouilding  the  existing  structure  at  this 
place  were  approved  bv  the  Secretary  of  War  June  9, 1902. 

81.  Bridge  of  the  Central  Railroad  Company  of  New  Jersey  over 
Neioark  Bay.,  between  Elizabethport  and  Bayonne^  N.  J. — Plans  for 
reconstructing  the  existing  bridge  at  this  place  were  approved  by  the 
Secretary  of  War  June  12,  1902. 

8^.  Bridge  of  the  Chicago.,  Milwaukee  and  St.  Paul  Railway  Com- 
pany over  Wisconsin  River  at  KUboum  City.,  Wis. — Plans  for  rebuild- 
ing the  existing  bridge  at  this  place  were  approved  by  the  Secretary 
of  War  June  14,  1902. 

83.  Bridge  of  the  Sanitary  District  of  Chicago  over  South  Branch 
of  Chicago  River  at  Loomis  street.,  Chicago^  III. — Plans  for  a  bridge 
to  replace  the  existing  structure  at  this  place  were  approved  by  the 
Secretary  of  War  June  23,  1902. 

&^.  Bridge  of  the  Pennsyl/vania  Railroad  Company  over  Mononga- 
hda  River  at  Port  Perry ^  Pa. — Plans  for  rebuilding  the  existing 
structure  at  this  place  were  approved  by  the  Secretary  of  War  June 
25.  1902. 

85.  Bridge  of  the  taion  of  Essex.^  Mass..,  over  Essex  River. — Plans 
for  reconstruction  of  the  existing  bridge  at  this  place  were  approved 
by  the  Secretary  of  War  June  26,  1902. 

86.  Bridge  of  the  Solvay  I^ocess  Company  over  Rov/ge  River  at  Det- 
ray.,  Mich. — Plans  and  map  of  location  of  a  bridge  proposed  to  be 
built  at  this  place  were  approved  by  the  Secretary  or  War  June  28, 
1902. 

Under  the  provisions  of  section  18  of  the  river  and  harbor  act 
approved  March  3,  1899,  relating  to  bridges  obstructing  navigation, 
plans  for  alteration  of  the  following  bridges,  so  as  to  render  naviga- 
tion through  or  under  them  reasonably  free,  easy,  and  unobstructed, 
have  been  examined  and  approved  by  the  Secretary  of  War,  and  the  local 
engineer  officers  have  been  furnished  with  copies  of  the  plans  and  instru- 
ments of  approval  and  charged  with  supervision  of  the  work  of  alter- 
ation so  far  as  necessary  to  see  that  the  approved  plans  ai'e  complied 
with: 
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1,  Brid/je  of  the  Pere  Murqu^tte  Railroad  Co7ni>any  orer  Grand 
liiver,  near  foot  of  Wcaffhf/  aviiuKi^  Grand  Rapids^  Mich. — The 
reconstruction  of  this  bridge  in  the  interest  of  navigation  being 
deemed  necessary,  and  plans  for  such  reconstruction  having  been  vol- 
untarilv  presented  bv  the  company,  they  were  approved  by  the  Secre- 
tary of  War  August  31, 1901. 

"      "  -       -   -  ^^ 


having  been  served  on  the  compan}-,  plans  for  reconstructing  the 
bridge  in  conformity  with  requirements  of  the  Department  were  sub- 
mitt4.'d  Deceml>er  12, 11H)1;  approved  bv  the  Secretary  of  War  Decem- 
ber 20,  IIKU. 

3,  Bridge  of  thif  Cleveland^  Cinci7inati^  Chicago  and  St.  Loim 
Rail  tray  Comjxtny  onr  Pawpatn  River  near  Benton  IIarh<n\  Mich. — 
Notice  of  the  Secretary  of  War  dated  Deirember  5,  1901,  requiring 
alteration  of  this  bridge  having  been  served  on  the  company,  plans  for 
reconstructing  the  bridge  in  C/Onformity  with  the  requirements  of  the 
D(*partment  were  submitted  March  3, 1902;  approved  by  the  Secretary 
of  War  March  21,  1902. 

BRIDGES    OBSTRUCTING    NAVIGATION. 

Under  the  requirements  of  section  18  of  the  river  and  harbor  act 
approved  March  3,  1899,  the  Secretary  of  War  notified  the  ix>rson8, 
coriwmtions,  or  associations  owning  or  controlling  certain  bridges 
obstructing  navigation,  after  giving  them  a  reasonable  opportunity  to 
be  heard,  to  so  alter  said  bridges  as  to  render  navigation  through  or 
under  them  reasonably  free,  easy,  and  unobstructed,  specif 3-ing  in  the 
notice  the  alterations  reauired  to  be  made  and  prescribing  a  reason- 
able time  in  which  to  make  them,  as  follows: 

1.  Bridge  of  Curntuck  County.,  N.  CI,  oi^n*  Talis  Creek. — Notice 
dated  August  12,  1901,  served  on  the  board  of  commissioners  August 
20,  1902.  Sj>ecified  alterations  to  be  completed  within  five  months 
from  date  of  service  of  notice. 

2.  Bridge  of  tJte  BrooMyn  Heights  Railroad  Company  ( We^t  End 
Bridge)  over  Coneu  Island  Creek\  Jyeic  Y(/rl\ — Notice  aated  August  28, 
1901,  served  on  the  company  September  13,  1901.  Specified  altera- 
tions to  be  completed  on  or  before  April  1,  1903. 

3.  Bridge  of  the  Seattle  and  San  Francisco  Railroad  and  Kaviga- 
tion  Company  orrr  the  iraterway  heticeen  Elliott  Bay  and  mouth  of 
Dm/yrniish  Rirer  at  Sfatth^  Wash. — Notice  dated  October  9,  1901, 
served  on  the  conij)any  October  21,  1901.  Specified  alterations  to  be 
completed  on  or  before  January  1,  1903. 

J^.  Bridge  of  the  New  York  Central  and  ITvdsmi  Rirei^  Raih^ntd 
Company  orer  Chaumont  Rirei'  near  Chaittnont^  N.  Y. — Notice  dated 
October  15,  1901,  served  on  the  company  October  25,  1901.  Speci- 
fied alt<n*ations  to  l>e  completed  within  nine  months  from  date  of  serv- 
ice of  notice.  Subsecjuently  the  time  for  completing  alteration  of 
this  bridge  wa.s  extended  to  April  1,  1903. 

5.  Bridge  of  the  Cleveland^  Cincinnati^  Chicago  and  St.  Louis  Rail- 
way  Company  orer  Pawpaw  River  7i<?ar  Benton  Harhor^  Mich. — 
Notice  requiring  alteration  of  this  bridge  having  ]>een  served  on  the 
company  (see  Annual  Report  of  the  Chief  of  Engineers  for  1901,  page 
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668),  the  matter  was  reconsidered  and  new  notice  dated  December  5, 

1901,  served  on  the  company  December  16, 1001.  Sp<?cified  alterations 
to  be  completed  on  or  before  April  1,  1902. 

6*.  Bridges  (^)  of  the  Pere  Marquette  Railroad  Company  mx^r  I'aw- 
2>aw  River  near  lieiitim,  Ifarhor^  mich, — Notices  requiring  alteration 
of  these  bridges  having  been  served  on  the  company  (see  Annual  Report 
of  the  Chief  of  Engineers  for  1901,  page  668),  the  matter  was  recon- 
sidered and  new  notices  dated  December  5,  li^Ol,  were  served  on  the 
company  December  14,  1901.  Specified  alterations  to  be  completed 
on  or  before  April  1,  1902. 

7,  Brld<jeH  (t^)  of  tike  city  of  Reiitoii  Harbor  and  tmonship  of  Benton^ 
Mich, ,  over  Pmrpav?  Rirernear  Benton  Ilarhor^  Mich, — Notices  requir- 
ing alteration  of  these  bridges  having  been  served  on  the  proper  officials 
(see  Annual  Report  of  the  Chief  of  Engineers  for  1001,  page  %^%)^  the 
matter  was  reconsidered  and  new  notices  dated  December  5, 1901,  were 
served  on  the  ma\'or  of  the  city  and  the  highway  commissioners  of  the 
township  December  14  and  16,  1901,  respectively.  Specified  altera- 
tions to  be  completed  on  or  before  April  1,  1902. 

8,  Bridge  of  (Jumherland  Comity^  N,  e/.,  o^jer  Dividing  Creek  at 
the  taiim  of  Dividing  Creek. — Notice  dated  February  13,  1902,  served 
on  the  board  of  chosen  freeholders  February  19,  1902.  Specified 
alterations  to  be  completed  within  ten  months  from  date  of  service  of 
notice. 

9,  Bridge  of  th^  Charleston  and  Western  Carolina  Railway  Com- 
pany over  Savannah  River  helmn  Augusta^  Ga, — Notice  dated  June  2, 

1902,  served  on  the  company  June  18,  1902.  Specified  alterations  to 
be  completed  on  or  before  September  1, 1902,  for  alteration  designated 
as  "1  and  on  or  before  Januarv  1,  1903,  for  alteration  designated 
as ''2." 

MISCELLANEOUS. 

[Public  works  not  provided  for  in  acts  making  appropriations  for  the  construction,  repair,  and  pres- 
ervation of  works  on  rivers  and  harbors.] 

BRIDGES  AT  WASHINGTON,  D.  C. 

Operations  under  this  head  were  in  the  charge  of  Lieut.  Col.  Chas. 
J.  Allen,  Corps  of  Engineers. 

1,  Repair  of  the  Aqued^ict  Bridge  across  Potomac  River. — The  work 
pertaining  to  reconstruction  of  pier  No.  4  of  this  bridge  was  all  com- 
pleted by  July  lo,  1901.  The  work  was  done  under  an  appropriation 
of  $65,000  made  by  Congress  for  that  purpose  June  8,  1896. 

For  a  fuller  account  of  the  work  reference  is  made  to  the  Annual 
Report  of  the  Chief  of  Engmeers  for  1901,  pages  669-671. 

Under  the  provisions  of  the  deficiency  act  of  March  3,  1901,  tem- 
porary repairs  were  made  during  the  year  to  other  piers  of  the  bridge. 

July  1 ,  1 901 ,  balance  unexpended $26, 356. 67 

June  30,  1902,  amount  expended  during  fiscal  year 10, 878.  71 

July  1,  1902,  balance  unexpended 15,477.96 

(See  Appendix  B  B  B  1.) 

2.  Memorial  Bridge. — The  sundry  civil  act  approved  June  4,  1897, 
provided  for  a  surve}^  examination,  etc.,  as  follows: 

Memorial  bridge  across  Potomac  River:  To  enable  the  Chief  of  Engineers  of  the 
Army  to  make  the  necessary  surveys,  soundings,  and  borings,  and  for  securing  designs 
and  estimates  for  a  memorial  bridge  from  the  most  convenient  point  of  the  Naval 
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Oljflervaton'  pounds,  or  adjacent  thereto,  across  the  Potomac  River  to  the  most  con- 
venient p^int  of  the  Arlinjjton  estate  property,  two  thousand  five  hundred  doUaFS. 

The  report  of  this  survey,  with  maps,  was  published  in  House  Doc. 
No.  388,  Fifty-fifth  Congress,  second  session.  (See  Annual  Report  of 
the  Chief  of  Engineers  for  1898,  p.  3573.) 

By  act  approved  March  3, 1899,  Congress  made  the  following  appro- 
priation: 

Memorial  bridge  across  Potomac  River:  To  enable  the  Chief  of  Engineers  of  the 
Army  to  continue  the  examination  of  the  subject  and  to  make  or  secure  designs, 
calculations,  and  estimates  for  a  memorial  bridge  from  the  most  (convenient  point  of 
the  Naval  Observatory  grounds,  or  adjacent  thereto,  across  the  Potomac  River  to  the 
ni()8t  convenient  point  of  the  Arlington  estate  property,  the  sum  of  five  thousand 
dollars. 

Competitive  designs  with  estimates  for  the  bridge  were  obtained 
from  four  of  the  most  distinguished  American  bridge  engineers,  each 
of  whom  associated  with  himself  at  least  one  architect  of  established 
reputation^ and  ability.  The  designs  were  all  very  complete,  the  esti- 
niates  accurately  and  carefully  made,  and  the  competition  in  every  way 
gratifying. 

The  report  of  the  Board  of  officers  of  the  Corps  of  Engineers  and  of 
architects  appointed  by  order  of  the  Secretary  of  War  to  consider  and 
report  upon  the  relative  merits  of  these  designs  was  submitted  March 
28, 1900,  and  it  is  to  be  regretted  that  time  admitted  of  but  a  very  few 
of  the  numerous  and  valuable  drawings  obtained  being  reproduced  in  it. 

The  Board  recommended  that  design  No.  2  of  those  submitted  by 
Mr.  W.  H.  Burr  be  adopted,  with  minor  modifications  taken  mainly 
from  his  design  No.  1,  tne  cost  of  which  modifications  the  detail  in 
which  his  plans  had  been  worked  up  rendered  susceptible  of  easily  and 
accurately  estimating.  The  estimated  cost  of  the  design  as  recom- 
mended is  $4,860,000. 

This  report  of  the  Board  was  transmitted  to  Congress  and  published 
in  House  Doc.  No.  578,  Fifty-sixth  Congress,  first  session.  (Also 
printed  in  the  Annual  Report  of  the  Chief  of  Engineera  for  1900, 
p.  5126.) 

There  are  no  operations  to  report  for  the  year  ending  June  30, 1902, 
there  having  been  no  appropriation  for  constructing  the  bridge. 

July  1,  1901,  balance  unexpended $220. 70 

June  30,  1902,  amount  expended  during  fiscal  year 75 

July  1,  1902,  balance  unexpended 219. 95 

(See  Appendix  B  B  B  2.) 

J.  IHghwau  hridge  orer  Potomao  River  at  Wmhington^  D.  C. — 
Section  12  of  an  act  of  Congress  approved  February  12,  1901,  pro- 
vides for  the  construction  of  a  highway  bridge  to  replace  the  existing 
Long  Bridge. 

By  authority  of  the  Secretary  of  War,  a  Board  of  Engineers  was 
constituted  to  select  a  site  and  to  formulate  plans,  specifications,  and 
estimates  for  the  bridge.  The  Board  submitted  report,  dated  October 
25,  1901,  which  was  transmitted  to  Congrei^  for  its  information.  It 
is  printed  in  House  Doc.  No.  138,  Fifty-seventh  Congress,  first  session, 
and  is  herewith  as  Appendix  B  B  B  3l 
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MAINTENANCE  AND  REPAIR  OF  THE  WASHINGTON  AQUEDUCT: 
INCREASING  THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C,  AND 
WASHINGTON  AQUEDUCT,  DISTRICT  OF  COLUMBIA,  FILTRATION 
PLANT. 

These  works  were  in  the  charge  of  Lieut.  Col.  Alexander  M.  Miller, 
Corps  of  Engineers,  having  under  his  immediate  orders  Lieut.  George. 
M.  Hoffman,  Corps  of  Engineers,  until  April  30,  1902,  and  after  that 
date  Lieut.  William  P.  Wooten,  Corps  of  Engineers. 

1.  Washingtoti  Aqueduct, — Valves  and  mams  in  the  vaults  at  the 
gatehouses  were  cleaned  and  painted.  The  grounds,  drainage  chan- 
nels, and  slope  walls  at  the  reservoii*s  were  repaired  and  kept  in  good 
order.  From  August  8,  1901,  to  October  14,  1901,  the  Georgetown 
distributing  reservoir  was  out  of  service  in  order  that  connection 
might  be  made  between  the  reservoir  and  the  we«t  shaft  gatehouse, 
the  city  being  supplied  through  the  by-conduit. 

Dunng  the  past  year  the  extreme  fluctuation  of  the  water  level  in 
the  distributing  reservoir  was  3.65  feet. 

The  Conduit  road  has  been  repaired,  the  gutters,  ditches,  culverts, 
and  drains  have  been  cleaned,  and  grass  and  weeds  cut  along  the 
embankments.  About  20  cubic  yards  of  dej)osit  were  removed  from 
the  mouth  of  the  conduit.  About  200  feet  of  the  by-conduit  at  the 
Dalecarlia  Reservoir  were  grouted  with  Portland  cement  to  stop  small 
leakage.  Six  thousand  three  hundred  and  ten  cubic  yards  of  stone 
were  crushed  and  spread  on  the  Conduit  road,  and  the  dirt  road 
between  the  club  house  and  Groat  Falls  was  repaired. 

Small  repairs  were  made  to  the  floors  of  the  bridges,  which  are  now 
in  fair  condition. 

New  stations  at  Rock  Creek  shaft,  Champlain  avenue  shaft,  and  the 
Washington  City  Reservoir  were  added  to  the  private  telephone  line. 

Measurements  of  the  daily  and  hourly  consumption  and  waste  of  water 
were  made  during  nine  months,  and  gave  a  dail v  average  of  55,921,367 
gallons.  The  consumption  and  waste,  measured  on  June  24, 1902,  were 
found  to  be  57,474,790  gallons  per  diem.  This  is  the  largest  June 
measurement  ever  taken,  and,  estimating  the  population  of  the  District 
of  Columbia  as  279,878,  gives  a  daily  per  capita  consumption  and  waste 
of  205  gallons. 

Careiul  and  trustworthy  investigations  made  in  various  cities  in  the 
United  States  show  clearly  that  a  daily  per  capita  consumption  of  100 
gallons  is  ample  for  all  domestic,  business,  and  public  purposes,  and 
that  any  considerable  increase  above  this  amount  must  be  attributed  to 
waste.  This  extravagant  use  of  water  has  become  a  serious  menace  to 
the  suppl}'  of  water  by  the  Washington  Aqueduct  with  its  present 
capacity — 76,000,000  gallons — and  at  the  rate  of  increase  the  ultimate 
limit  would  be  reached  in  about  twelve  years. 

The  present  consumption  and  waste  have  also  an  important  bearing 
on  the  subject  of  filti*ation.  A  filtration  plant  has  been  authorized  by 
Congress  and  is  now  being  constructed.  It  is  probable  that  the  cost 
of  nitration  will  be  about  $6  per  million  gallons,  or,  at  the  present 
rate  of  consumption,  about  ^00  per  day  or  $110,000  annually.  This 
is  a  large  charge,  and  can  be  reduced  only  by  a  reduction  in  con- 
sumption. 

By  a  compromise  of  certain  suits,  long  pending  against  the  Govern- 
ment in  the  Court  of  Claims,  the  United  States  has  acquired  title  to 
the  land  on  which  the  aqueduct  dam  is  built,  is  released  from  liability 
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on  account  of  past  diversion  of  water  at  Great  Falls,  and  is  confirmed 
in  the  right  to  use  water  up  to  the  limit  of  153,000,000  U.  S.  gallons 
per  diem. 

In  the  opinion  of  the  local  engineer  oflScer  in  charge  of  the  aqueduct, 
the  existing  conditions  suggest  two  remedies — either  the  reduction  of 
the  consumption  to  a  reasonable  rate,  100  gallons  per  capita  per  diem, 
by  the  use  of  meters,  or  the  increase  of  the  present  supply  to  keep  up 
with  the  present  demand  by  the  building  of  a  second  conduit  from  the 
Great  Falls  of  the  Potomac.  The  necessary  surveys  of  practicable 
routes  for  this  conduit  should  be  taken  in  hand  at  once,  and  an  estimate 
for  this  work  is  submitted  by  the  officer  in  charge. 

Estimates  are  submitted  for  building  a  combined  storehouse  and 
stable  at  Great  Falls,  for  preliminary  surveys  for  an  additional  con- 
duit from  Great  Falls,  and  for  opemtion.  maintenance,  and  repair  of 
the  Washington  Aqueduct  and  its  accessories,  all  of  which  have  my 
approval  and  of  which  full  explanations  will  be  found  in  the  report 
of  the  officer  in  charge. 

The  estimates  for  tne  fiscal  year  ending  June  30, 1904,  are  as  follows: 

For  buildinp;  combined  fitorehouse  and  stable  at  Great  Falls $3, 000. 00 

For  preliminary  surveys  for  additional  conduit  from  Great  Falls , . .      8, 000. 00 

For  operation,  maintenance,  and  repair  of  the  aqueduct  and  its  accessories, 
including  the  Conduit  road,  the  Washington  City  Reservoir,  and  the 
Washington  Aqueduct  Tunnel 33, 000. 00 

Total 44,000.00 

Amount  appropriated  by  act  approved  March  1,  1901 22, 000. 00 

June  30,  1902,  amount  expended  during  fiscal  year 22, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904 33,000.00 

(See  Appendix  C  C  C  1.) 

2,  Inereasipg  the  water  supply  of  Washingt^m^  D,  0. — ^This  work  is 
being  prosecuted  under  acts  making  appropriations  to  provide  for  the 
expenses  of  the  government  of  the  District  of  Columbia.  The  act 
approved  June  30, 1898,  authorized  and  directed  the  Secretary  of  War 
to  resume  work  on  the  Washington  Aqueduct  Tunnel  and  its  accesso- 
ries and  the  Howard  University  Reservoir  in  accordance  with  the  plans 
of  tlie  board  of  experts  as  set  forth  in  its  report,  dated  January  17, 
189(5,  and  the  work  has  been  done  in  accordance  with  those  plans.      i 

During  the  year  the  following  work  has  been  accomplished:  ' 

nv.s^  ^s/tqft  qat-ehouse, — The  brickwork  of  the  supei'structure  was 
covered  with  Portland  cement  plaster  blocked  off  to  represent  stone- 
work. The  connection  between  the  gatehouse  and  the  reservoir  was 
constructed.  The  inside  walls  and  wood  and  iron  work  were  painted. 
A  fence  was  built  around  the  gatehouse  and  the  grounds  were  cleaned  up. 

Foundry  Branch  nhitft, — ^The  earth  filling  over  the  concrete  tilling 
was  placca  in  the  shaft,  completing  the  work  of  closing  the  shaft. 

Roiik.  Creek  slvaft.—Th^  lining  of  the  shaft  and  the  48-inch  blow-off, 
the  brickwork  of  the  pump  pit,  and  the  walls  and  roof  of  the  power 
house  over  the  pump  pit  ana  shaft  were  completed.  On  Decemoer  3, 
1901,  when  the  tunneJ  was  completely  fillea,  the  pressure  (about  60 
I)ound.s)  developed  several  breaks  in  the  suction  pipe  of  the  pumping 
plant  which  was  being  placed  by  the  contractor.  This  necessitated 
the  pumping  out  of  the  tunnel  and  the  insertion  of  a  valve  in  the  suc- 
tion pipe  between  the  tunnel  and  the  breaks,  and  delayed  placing  the 
tunnel  in  operation  until  January  8,  1902. 
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CJiamplain  avenue  shaft. — The  brick  lining  of  the  sha^,  the  valve 
chamber  and  the  connection  with  the  city  supply,  the  foundation  for 
the  compressor  for  the  pumping  plant,  the  foundation  and  walls  of  the 
power  house,  and  the  roof  of  the  power  house  were  completed. 

Pipe  lines, — ^The  tilling  in  over  the  pipe  lines  across  the  reservoir, 
the  pipe  lines  through  the  dam  for  the  blow-ojff,  the  drains,  and  the 
city  connections  were  completed  in  December,  1901. 

TJte  reservoir. — The  bottom  of  the  reservoir  was  thoroughly  cleaned 
before  filling  and  the  paving  of  the  slopes  was  completed.  The  work 
on  the  Congressional  spring  house  was  completed.  A  48-inch  valve 
was  placed  on  one  of  the  blank  ends  of  the  *' Y"  at  the  south  end  of 
the  ts-inch  main  and  a  valve  chamber  built.  The  power  house  at 
east  shaft  was  completed.  The  east  shaft  gatehouse  has  been  com- 
pleted with  the  exception  of  some  cleaning,  painting,  plastering,  and 
placing  of  stairway,  window  sash,  and  dmins.  The  grounds  around 
the  gatehouse  were  partially  graded,  and  the  puddle  core  along  the 
front  of  the  gatehouse,  connecting  with  the  puddle  core  of  the  dam, 
was  completed. 

Pumping  plants. — The  air  lift  plants  at  east  shaft  and  Champlain 
avenue  shaft  were  tested  and  accepted  by  the  United  States.  The 
completion  of  the  centrifugal  pumping  plant  at  Rock  Creek  has  been 
delayed  from  time  to  time  b^^  breaks  developed  during  tests. 

tilling  Umnel  and  resti'voir. — In  October,  1901,  the  water  was  turned 
into  the  Washington  City  Reservoir  from  the  city  mains,  but  from 
lack  of  pressure  only  rose  to  an  elevation  of  125  feet.  On  November 
25,  1901,  the  water  was  turned  into  the  tunnel  from  the  Georgetown 
distributing  reservoir,  and  the  Washington  City  Reservoir  was  allowed 
to  fill  from  flow  from  the  tunnel.  The  water  rose  to  145.60  feet  above 
datum  when,  on  December  3,  1901,  a  break  occurred  in  the  suction 
pipe  of  the  pumping  plant  at  Rock  Creek.  Both  reservoirs  were  then 
shut  off  from  the  tunnel  and  the  break  repaired.  On  Januanr  6  and 
7,  1902,  the  water  was  again  turned  into  the  tunnel  and  on  January 
8, 1902,  all  connections  between  the  tunnel,  the  reservoirs,  and  the  city 
mains  were  opened  and  the  new  works  placed  in  service.  This  addition 
increased  the  head  throughout  the  entire  gravity  system  by  from  12 
to  20  feet. 

Completion  ofworJc. — The  work  remaining  to  be  done  includes  fenc- 
ing, improving  grounds,  gatekeepers',  watchmen's,  and  other  houses, 
and  constructing  the  outer  slope  of  dam  at  reservoir.  An  appropria- 
tion of  $67,240  for  this  work  was  contained  in  the  District  of  Columbia 
appropriation  act  for  the  fiscal  year  1903,  and  no  further  estimates 
are  suomitted.  The  pay  of  the  additional  watchmen  and  gatekeepera 
required  is  included  in  the  Washington  Aqueduct  estimates. 

July  1,  1901,  balance  unexpended $285,025.89 

June  30,  1902,  amount  expended  during  fiscal  year 265, 002. 41 

July  1,  1902,  balance  unexpended 20,023.48 

July  1,  1902,  outstanding  liabilities 155.12 

July  1,  1902,  balance  available 19,868.36 

July  1,  1902,  amount  covared  by  uncompleted  contracts 19, 868. 36 

Amount  (estimated )  required  for  completion  of  existing  project «  67, 240. 00 

(See  Appendix  C  C  C  2.) 


<>  Appropriated  in  act  of  July  1,  1902. 
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3.  Wmhiu^t&n  Aqueduct^  District  of  Cohmihia^  filtration  plant. — 
By  act  approved  June  6, 1900,  $200,000  was  appropriated  "For  estab- 
blishi ng  tnose  jKjrtions  of  a  filtration  plant  which  are  esHential  to  the 
operation  of  either  system  of  filtration  adopted,  including  necessary 
land,  grading,  masonry,  and  appurtenances,"  and  by  act  approved 
March  1.  1901,  $500,000  was  appropriated  '*  toward  establisning  a 
slow  sancl  filtration  plant." 

With  these  appropriations  the  necessary  land  has  been  acquired  at 
a  cost  of  $619,928.55,  drawings  of  various  details  have  l)een  made, 
buildings  and  derricks  erected,  excavation  made  for  the  clear- water 
reservoir  and  274  linear  feet  of  the  east  wall  built,  drawings  made  for 
the  superstructure  of  the  gatehouse  and  some  work  done  on  the  gate- 
house, four  lines  of  48-incn  cast-iron  pipe  laid  between  the  gatehouse 
and  the  clear-water  reservoir,  the  excavation  for  the  foundation  of 
the  intake  and  the  concrete  substructure  completed  and  four  48-inch 
sluice  gates  set;  the  topographical  survey  of  the  land  bought  has  been 
finished  and  maps  of  the  ground  made;  the  portion  of  the  reservoir 
between  the  gatehouse  ana  the  clear-water  reservoir  has  been  tilled 
and  the  slopes  paved. 

Mr.  Allen  Hazen  was  employed  as  consulting  engineer  on  the  prep- 
aration of  plans  for  a  filtration  plant  during  the  latter  part  of  the 
fiscal  year. 

It  is  estimated  that  the  filtration  plant  can  be  constructed  in  two 
years.  The  appropriation  in  the  act  of  July  1,  1902,  providing  for 
the  expenses  of  the  District  of  Columbia  for  the  fiscal  year  1903  was 
$6(X),000,  with  authority  to  enter  into  contracts  for  the  completion  of 
the  plant  at  a  cost  of  $2,768,405  less  the  above  amounts  of  $600,000  and 
$700,000  already  appropriated.  This  leavers  $1,468,405  to  be  appro- 
priated, and  if  the  work  is  to  be  completed  in  the  fiscal  year  1904 
this  amount  will  be  needed  during  that  year,  as  estimated  by  the 
oflScer  in  charge. 

July  1,  1901,  balance  unexpended $33, 730. 40 

June  30,  1902,  amount  expended  during  fiscal  year 33, 668. 15 

July  1,  1902,  balance  unexpended 62. 25 

July  1,  1902,  outstanding  liabilitieH 62. 25 

i Amount  (estimated)  required  for  completion  of  existing  project 2, 068, 405. 00 
Amount  that  can  be  profitably  ex|)ended  in  fiscal  year  ending  June 
30,  1904,  in  addition  to  the  amount  appropriated  by  act  of  July  1, 
1902 1,468,405.00 

(See  Appendix  C  C  C  3.) 

IMPROVEMENT  AND  GARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS  AND 
CARE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT,  IN 
THE  DISTRICT  OF  COLUMBIA. 

Officer  in  charge,  Col.  Theo.  A.  Bingham,  United  States  Army. 

The  Executive  Mansion  has  received  the  usual  care  and  such  repairs 
and  improvements  a«  the  funds  available  would  admit.  The  exterior 
of  the  Duildrng  luus  been  repainted.  Two  rooms  for  servants  have  been 
constructed  in  the  attic.  Miscellaneous  painting  has  been  done  in  the 
interior  of  the  house,  and  some  cai*pets,  matting,  furniture,  and  furnish- 
ings purchased.  Work  has  been  commenced  for  remodeling  the  man- 
sion and  for  building  a  separate  office  building  for  the  x^i'esident 
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Repairs  were  made  to  the  conservatory,  the  greenhouses,  und  the 
stable. 

At  the  Washington  Monument  the  usual  care  required  for  main- 
tenance has  been  extended.  The  work  of  painting  the  iron  work  in 
the  interior,  running  new  electric-light  wires,  and  replacing  the  70- volt 
lamps  with  lamps  of  110  volts  has  l^en  completed. 

Inspections  have  been  made  from  time  to  time  of  the  various  build- 
ings occupied  as  oflSces  by  the  War  Department,  except  the  State, 
War,  and  Navy  Departments  building  in  connection  with  their  care, 
repair,  and  safety. 

At  the  propagating  gardens  necessary  repairs  were  made  to  the 
greenhouse  structures,  an  additional  plant  house  constructed,  one  of 
the  greenhouses  remodeled  and  rebuilt,  a  portion  of  the  roadway 
between  the  gardens  and  the  Bureau  of  Engraving  and  Printing 
graded  and  improved,  the  new  roadways  planned  for  the  development 
of  the  gardens  marked  out,  about  784,000  plants  propagated,  and  the 
work  of  filling  in  low  portions  of  the  addition  to  the  grounds  con- 
tinued, some  22,000  cubic  yards  of  earth  having  been  received  and 
spre^.  The  work  of  constinicting  a  brick  building  for  shops  at  the 
propagating  gardens  has  been  completed. 

The  care  required  to  maintain  them  in  good  condition  has  been 
extended  to  the  improved  parks  and  park  places.  Twenty  of  the  small 
unimproved  reservations,  containing  2.08  acres,  have  been  brought  to 
the  first  stage  of  improvement.  The  asphalt  pavements  in  the  parks 
have  been  extended  by  the  construction  of  1,401  square  yards  or  foot 
walk  and  830  square  yards  of  asphalt  roadway,  and  1,663  sauare  yards 
of  asphalt  foot  walk  repaired  and  resurfaced.  Five  hundred  and  sixty- 
one  feet  of  iron  drain  pipe  and  1,959  feet  of  water  pipe  have  been  laid, 
148  feet  of  stone  curb  set,  314  linear  feet  of  cobblestone  gutter,  1,966 
linear  feet  of  cinder  foot  walk  and  1,963  linear  feet  of  board  foot  walk 
constructed,  the  iron  post-and-chain  and  the  iron  post-and-bar  fences 
inclosing  3  of  the  larger  parks,  1  circle,  and  45  of  the  small  triangular 
reservations  painted. 

A  statue  or  Rochambeau  and  pedestal  for  same  have  been  erected  in 
Lafayette  Park,  and  the  statue  was  unveiled  May  24, 1902.  The  work 
of  setting  a  stone  coping  around  the  site  of  the  Sherman  statue  has 
been  completed,  and  work  in  connection  with  the  construction  of  that 
statue  continued. 

Attention  has  been  given  to  the  telegraph  line  connecting  the  Capitol 
with  the  Departments  and  the  Government  Printing  Office.  The 
desirability  of  replacing  the  present  overhead  system  of  wires  with 
underground  (»onauits  and  cables  is  submitted  for  the  action  of  Con- 
gress and  printed  in  House  Doc.  No.  135,  Fifty-sixth  (Congress,  second 
session. 

The  dauiage  done  by  a  storm  in  February,  1897,  and  by  high  tides 
and  wind  in  October,  1898,  to  the  iron  pile  wharf  at  Bridge  Creek 
Ijanding,  Virginia,  near  Wakefield,  the  birthplace  of  Washington,  has 
not  yet  been  repaired,  there  being  no  funds  availalile  for  the  work. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge 
and  to  his  estimates  and  recommendations  for  the  fiscal  year  ending 
June  30, 1904 
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The  estimates  are  an  follows: 

For  the  improvement  and  care  of  public  buildings  and  grounds  in  charge 

of  the  Chief  of  Engineers $141, 630. 00 

For  compensation  of  persons  employed  on  public  buildings  and  grounds .       71, 880. 00 
For  repair  of  existing  telegraph  lines  connecting  Capitol  and  Depart- 
ments         1, 500. 00 

For  contingent  and  incidental  expenses  of  public  buildings  and  grounds.  700. 00 

For  care  of  Washington  Monument  and  maintenance  of  ele- 
vator: 

Salaries  of  employees $8, 520. 00 

Fuel,  lights,  contmgencies,  etc 3, 000. 00 

11,520.00 

Total: 227,230.00 

(See  Appendix  D  D  D.) 

NORTHERN  AND  NORTHWESTERN  LAKES— CORRECTING  AND  ISSUING 

CHARTS— SURVEYS— WATER  LEVELS. 

As  early  as  1816  local  surveys  of  the  Great  Lakes  for  special  pur- 
poses were  imide  by  engineer  officers,  but  the  ''  Lake  Survey  "  as  a 
systematic  work  was  commenced  in  1841.  It  was  diligently  prose- 
cuted thereafter  until  1882,  when  for  a  time  extended  field  operations 
were  suspended.  The  correction,  printing,  sale,  and  issue  of  charts 
continued  without  cessation,  however,  the  additions  and  corrections 
teing  largely  based  upon  local  surveys  and  reports  b\^  engineer  offi- 
cers in  charge  of  river  and  harbor  improvements  on  the  lakes. 

Systematic  field  work  was  resumed  in  18Si>,  and  has  since  been 
prosecuted  with  increased  vigor.  In  1898  optmitions  were  extended 
to  include  the  cognate  work  of  observing  and  investigating  the  levels 
of  the  Great  LaEes  and  their  connecting  waters,  with  a  view  to  their 
regulation  in  the  interest  of  commerce.  The  survey  proper  has  from 
the  beginning  been  carried  on  under  the  War  Department,  being  at 
first  conducted  by  the  Chief  of  Topographical  Engineers  and  bv  the 
Chief  of  Engineers  after  the  consolidation  of  the  Topographical  £ngi- 
neers  with  the  Coi*ps  of  Engineers. 

The  first  regular  appropriation  for  the  survey  was  made  in  1841, 
and  annual  appropriations  followed,  with  the  single  exception  of  1847. 
The  appropriations  to  date  for  all  purposes  of  tne  survey  during  the 
sixty-one  years  of  its  existence  have  aggregated  $3,361,879,  of  which 
$2,411.81  has  reverted  to  the  Treasury. 

The  following  extract  from  Professional  Papers  of  the  Corps  of 
Engineers,  United  States  Army,  No.  24,  describes  the  conditions  gov- 
ernmg  the  navigation  of  the  Great  Lakes  in  1841: 

1.  The  lake  survey  was  ]>egim  in  1841  under  an  appropriation  of  $15,000  made  in 
May  of  that  year.  At  this  time  the  country  lx)raering  on  the  lower  lakes  was 
already  pretty  well  settled,  and  works  for  the  improvement  or  formation  of  harbors 
had  been  commeneed  at  most  of  the  important  points  on  Lakes  Erie  and  Ontario. 
The  upper  lake  rejrion  wan  but  thinly  settled,  ana  there  were  no  good  harbors  on 
Lake  Huron  an<l  but  one  (the  harbor  of  Chiciigo)  on  Lake  Michigan.  Settlers  w^ere, 
however,  pouring  in  rapidly,  and  there  was  even  then  a  large  ami  constantly  increas- 
ing commerce  between  the  lake  ports,  especially  from  liuffalo  to  Detroit  and  Chicago. 
Communication  with  Lake  Superior  could  only  be  had  by  portage  around  the  Sault 
Ste.  Marie,  but  the  great  mineral  wealth  of  the  Lake  Superior  country  was  attracting 
attention,  and  a  survey  for  a  ship  canal  had  been  made  in  1840  by  officers  of  the 
Topographical  Engineers.  The  lake  commerce  was  carried  on  under  many  difficul- 
ties, which  caused  much  loss  of  life  and  property  each  year. 

There  were  no  charts  of  the  lakes  except  the  Admiralty  charts  compiled  from  the 
surveys  of  Capt.  H.  W.  Bayfield,  of  the  royal  navy  (English),  and  these  were  not  in 


KOBTHEBK  AND  NORTHWESTERN   LAKES.  599 

general  use  by  the  masters  of  American  vessels.  These  charts  were  the  results  of 
rapi<l  reconnaissances,  and  although  they  showed  the  coast  lines  with  an  accuracy 
which  is  remarkable,  considering  the  rough  methods  of  surveying  employed,  they 
were  of  little  value  as  hydrographical  charts  of  the  American  coast,  because  they 
showed  the  depths  of  water  in  comparatively  few  places,  and  but  a  small  number  of 
the  many  reefs  and  shoals  which  are  found  alon^  the  lake  shores. 

There  were  few  light-houses  and  beacons  to  mdicate  the  positions  of  dangers  to 
navigation,  and,  in  the  absence  of  charts,  pilots  were  obliged  to  rely  upon  their  own 
knowledge,  which  was  frequently  only  acquired  by  the  vessel's  grounaing  on  a  shoal 
or  striking  a  hidden  rock. 

The  navigation  of  the  lakes  is  attended  with  peculiar  dangers,  because,  while 
violent  gales  are  frequent  and  the  storms  rivaj  those  of  the  ocean  itself,  a  veasel  is 
never  more  than  a  few  hours*  run  from  the  shore,  and  can  not,  as  is  generally  the 
case  at  sea,  drift  before  the  wind  until  the  storm  is  over,  but  in  a  long-continued 

fale  must  be  thrown  upon  the  shore,  unless  a  port  or  harbor  of  refuge  can  be  entered, 
n  1841  a  vessel  leaving  Chicago  found  no  harbor  or  shelter  in  storms  until  the 
Manitou  or  Beaver  Islands  were  reached,  and  after  passing  the  Straits  of  Mackinac 
it  was  again  exposed  without  refu^  on  Lake  Huron,  except  in  the  vicinity  of 
Presque  Isle,  untu  the  hea<l  of  St.  Clair  River  was  reached.  In  sailing  from  Chicago 
to  Buffalo  the  greatest  difficulties  were  encountered  in  the  vicinity  of  the  Straits  of 
Mackinac  and  in  the  west  end  of  Lake  Erie,  on  account  of  the  many  islands,  shoals, 
and  reefs  found  in  those  localities,  and  at  the  mouth  of  the  St.  Clair  River,  at  which 
no  improvements  had  been  made  in  1841,  and  where  the  channels  were  not  only 
circuitous  and  narrow,  but  so  shoal  that  vessels  in  low-water  seasons  fre^iuently  were 
compelled  to  have  their  cargoes  taken  over  the  bars  in  lighters. 

It  was  therefore  with  the  double  object  of  furnishing  reliable  charts  to  lake  vessels 
and  of  determining  from  the  surveys  the  works  of  improvement  which  were  neces- 
sary to  the  prosperity  of  the  lake  commerce  that  Congress  in  1841  directed  a  survey 
of  the  lakes,  and  that  annual  appropriations,  with  the  single  exception  of  the  year 
1847,  have  since  been  made  for  carrymg  on  the  survey.  Some  idea  of  the  magnitude 
of  the  work  may  be  had  from  the  following  dimensions: 

"The  American  shore  line  of  the  Great  Lakes  and  their  connecting  rivers,  if 
measured  in  steps  of  25  miles,  is  about  3,000  miles,  but  if  the  indentations  of  the 
shore  and  the  outlines  of  the  islands  be  included  the  developed  shore  line  is  about 
4,700  miles  in  length.  • 

"Along  rivers  and  where  a  lake  is  narrow  it  is  necessary  for  navigation  that  l)oth 
shores  be  mapped.  This  increases  the  length  of  the  shore  line  to  be  surveyed 
between  St.  Re^s,  N.  Y.,  and  Duluth,  Minn.,  to  about  6,000  miles.'*  « 

During  the  hrst  ten  years  of  the  survey,  while  a  general  geodetic  survey  of  the 
entire  chain  of  lakes  was  contemplated  for  the  future,  the  actual  operations  were 
mainly  confined  to  surveys  of  special  localities  where  improvements  were  called  for 
or  where  the  navigation  was  difficult;  and  where  the  surveys  were  more  extendtni 
they  were  little  more  than  reconnaissances.  This  course  was  made  necessary  because 
the  appropriations  were  inadequate  to  the  purchase  of  the  finer  instruments  and  the 
support  of  the  larger  force^necessary  for  more  extensive  and  more  exact  surveys,  and 
also  because  of  the  pressing  need  of  improvements  at  particular  localities,  for  which 
preliminary  surveys  were  essential. 

The  execution  of  the  survey  involved  a  great  quantity  of  astronomic, 
topographic,  and  hydrographic  work,  all  of  which  was  performed  with 
a  hign  degree  of  skill  and  accuracy.  The  result  was  the  completion 
of  a  series  of  reliable  charts  for  lake  vessels  and  the  furnishing  of  a 
basis  for  works  of  channel  improvement  upon  the  lakes  themselves 
and  their  connecting  waters. 

The  original  series  consisted  of  76  charts,  all  of  which  were  printed 
from  copperplates.  As  a  result  of  revisions,  additions,  and  cancella- 
tions, there  are  now  in  force  81  lake-survev  charts,  of  which  51  are 
printed  in  black  from  copperplates,  11  are  lithographs  in  colors  from 
couperplate  transfers,  10  are  lithographs  in  colors,  and  9  are  photo- 
litnographs  in  colors. 

The  charts  issued  in  colors  have  all  depths  of  18  feet  and  less  in  blue, 
showing  at  a  glapce  where  vessels  may  proceed  with  safety,  and  are 

•  '  '  ' 

^  From  memoranda  respecting  the  lake  survey,  by  Gen.  C.  B.  Comstock,  published 
in  the  Report  of  the  Chief  of  j^gineers  for  1875. 
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considered  by  vessel  men  much  preferable  to  the  old  style  printed  in 
plain  black  and  white.  This  new  series  of  colored  charts  is  believed 
to  constitute  a  distinct  advance  in  chart  construction  and  printing,  and 
meets  with  high  favor  from  navigators  and  others. 

From  1882  to  June  30,  1902,  a  total  sum  of  $17,708.93  was  derived 
from  the  sale  of  charts  by  the  Detroit  office  and  deposited  in  the 
United  States  Treasury. 

Up  to  February  20,  1890,  one  full  set  of  charts  was  issued  free  to 
each  United  States  registered  vessel.  Any  additional  charts  furnished 
such  vessels  and  all  furnished  for  other  unofficial  use  were  sold  at  the 
uniform  price  of  30  cents  each.  On  the  date  above  mentioned  the 
free  issue,  except  for  official  purposes  of  the  Government,  was  discx>n- 
tinued,  pursuant  to  law,  and  since  then  the  charts  have  been  sold  for 
all  private  and  unofficial  use  at  prices  ranging  from  5  cents  to  30  cents 
eacn,  the  price  being  intended  in  each  instance  to  cover  only  the  cost 
of  paper  and  printing. 

During  the  year  the  main  work  of  the  survey  was  conducted  with 
skill  and  energy  by  Mai.  Walter  L.  Fisk,  Corps  of  Engineers,  in 
charge  of  the  principal  omce  of  the  survey  at  Detroit,  Mich.  Nearly 
the  whole  work  of  conducting  surveys  and  water-level  observations, 
reducing  the  results  thereof,  and  of  correcting  and  issuing  charts,  was 
devolved  upon  that  office.  The  district  engineer  officers  rendered  im- 
portant aid  by  making  local  surveys  and  by  regularly  supplying  valu- 
able information  for  correcting  the  charts,  bulletins,  and  supplements 
to  the  latter.  These  district  officei's  are  located  at  Duluth,  Minn., 
Milwaukee,  Wis.,  Chicago,  111.,  Grand  Rapids,  Mich.,  Detroit,  Mich., 
Cleveland,  Ohio,  and  Bunalo,  N.  Y.,  with  suboffices  at  Sault  Ste.  Marie, 
Mich.,  and  Os\^go,  N.  Y. 

Charts  may  be  purchased  at  the  main  office  at  Detroit,  at  the  canal 
office  at  Sault  Ste.  Marie,  Mich.,  and  at  the  United  States  engineer 
office  in  Buffalo,  N.  Y.  Complete  sample  sets  may  be  seen  at  the 
United  States  engineer  offices  at  Duluth,  Minn.,  Milwaukee,  Wis., 
Chicago,  111.,  Cleveland,  Ohio,  and  Oswego,  N.  Y.,  enabling  purchasere 
to  select  exactly  the  charts  they  wish  to  order.  It  is  hoped  eventually 
to  be  able  to  furnish  all  the  United  States  engineer  offices  mentioned 
with  supplies  of  the  charts  for  sale. 

During  the  fiscal  year  ending  June  30,  1902,* the  number  of  chaiia 
sold  by  tne  Detroit  office  was  9,892,  and  by  the  Buffalo  office  820,  the 
aggregate  sales,  10,712,  exceeding  those  of  the  preceding  year  by  about 
60  per  cent;  the  proceeds  of  the  sales  amounted  to  $2,021.29,  and  were 
deposited  to  the  credit  of  the  Treasurer  of  the  United  States.  The 
Detroit  office  issued  2.915  charts  for  official  use  and  the  Buffalo  office 
68,  a  total  of  2,983.  To  date  more  than  253,500  of  these  charte  have 
been  sold  and  issued  for  actual  service. 

During  the  year  important  corrections  and  additions  were  made  in 
the  Detroit  office  to  six  of  the  old  charts  for  use  in  the  office  of  the 
Chief  of  Engineers  in  bringing  the  electrotype  plates  up  to  date  from 
which,  and  other  corrected  plates,  new  editions  of  many. of  the  charts 
have  been  printed  in  Washington. 

Besides  the  above  the  Detroit  office  has,  during  the  year,  revised 
several  other  copperplates,  transferred  11  copperplate  charts  to  stone 
and  published  eaitions  in  colors  therefrom,  photolithographed  1  new 
chart  in  colors,  and  engraved  on  stone  and  issued  in  colors  8  entirely 
new  charts. 


NOBTHEBN   AND  NORTHWESTERN  LAKES.  601 

On  July  1,  1900,  of  the  entire  series  of  charts  5  were  in  colors; 
July  1,  1901,  there  were  12  in  colors,  and  on  July  1,  1902,  the  num- 
ber so  issued  is  30. 

There  are  now  seven  parties  in  the  field,  as  follows: 

One  engaged  on  resurvey  of  the  Apostle  Islands  and  vicinity,  I^ake 
Superior;  one  on  resurvey  of  northern  Lake  Michigan  and  the  Straits 
of  Mackinac;  one  connecting  the  United  States  lake  survey  system  of 
trianffulation  in  the  vicinity  of  the  mouth  of  St.  Marys  River  with 
the  Canadian  triangulation  along  the  north  and  northeast  coasts  of 
Lake  Huron;  one  on  the  resurvey  of  the  St.  Lawrence  River,  which  has 
long  been  greatly  needed,  as  the  work  already  done  has  developt^d  many 
uncharted  shoals  and  such  extensive  changes  in  topographic^  filatures, 
due  to  increase  of  population  and  commercial  enterprises,  that  it  will 
be  necessary  to  get  out  an  entirely  new  series  of  chart^s  of  that  region; 
one  party  is  observing  the  discharge  of  Lake  Superior  at  the  head  of 
the  rapids  at  Sault  Ste.  Marie,  Working  from  the  International  Bridge, 
and  one  is  observing  the  discharge  of  the  St.  Clair  and  Detroit  rivei*s. 

The  precise-level  party  has  connect(*d  several  bench  marks  of  the 
Canadian  canals  with  the  precise  levels  on  this  side  of  the  St.  Lawrence 
River,  thus  making  available  a  long  series  of  water-level  observations 
taken  at  the  canals,  and  is  now  making  a  final  connection  between  the 
Greenbush  bench  mark  of  the  Coast  and  Geodetic  Survey  and  the 
lake-survey  bench  marks  at  Oswego.  As  all  the  lakes  have  already 
been  connected  by  precise  levels,  this  Greenbuvsh -Oswego  line,  with 
the  new  determination  of  the  elevation  above  mean  tide  at  New  York 
of  Greenbush  bench  mark  now  being  made  by  the  Coast  and  Geodetic 
Survey,  will  definitely  fix  the  elevations  of  the  Great  Lakes  atx)ve 
tide  water. 

Several  local  surveys  and  examinations  were  made  to  provide  data 
for  projecting  new  charts  and  correcting  old  one^.  A  considerable 
revision  of  the  charts  now  under  way  has  for  its  object  to  show  to  date 
certain  changes  which  have  taken  place,  due  to  natural  and  artificial 
agencies,  to  better  serve  the  deeper  draft  vessels  now  engaged  in 
lake  commerce,  and  to  indicate  the  somewhat  reduced  depths  of  water 
which  now  prevail  during  the  season  of  navigation. 

Many  of  the  original  cTiart^  were  prepared  with  reference  to  a  navi- 
gation calling  for  a  draft  not  exceedmg  12  feet.  The  soundings  were 
referred  to  planes  representing  mean  or  average  stages  of  wati^r,  and 
general  depths  exceeding  18  feet  below  such  planes  were  not  closely 
developed.  Present  conditions  of  commerce  demand,  however,  that 
the  bottom  he  accunitelv  charted  to  depths  of  not  less  than  30  feet  in 
the  open  lakes  or  25  feet  in  their  connecting  rivers  or  stniits,  and 
these  depths  should  relate  to  "low-water"  steges  instead  of  to  the 
"  mean  stages"  referred  to  above.  This  will  ciul  for  extensive  sur- 
veys and  a  vast  quantity  of  oflice  work,  all  of  which  must  be  done 
with  great  care  and  accuracy.  To  secure  a  satisfactory  rate  of  prog- 
ress will  require  an  expenditure  of  at  least  $150,000  during  the  year 
ending  June- 30,  1904. 

In  addition  to  work  relating  to  charts,  the  Detroit  office  continued 
operations  during  the  year  under  the  project  adopted  in  1898  for  an 
exhaustive  investigation  of  lake  levels  as  described  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  that  year,  pages  3774-3776. 
The  principal  field  work  comprised  an  accurate  series  of  discharge 
measurements  in  the  Detroit,  St.  Clair,  and  St.  Lawrence  rivers, 
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together  with  local  surveys  related  to  these  measurements;  also  the 
maintenance  of  fourteen  self-registering  water  gauges  on  the  several 
lakes  from  Ontario  to  Superior  and  Michigan,  which  supply  an  ac<?u- 
rate  and  continuous  record  of  the  most  minute  changes  in  the  eleva- 
tion of  the  water  surface.  The  observations  have  been  very 
satisfactory  and  are  exceedingly  valuable,  fixing  closely  the  discharges 
of  all  the  Grreat  Lakes  for  the  stages  prevailing  at  the  time,  but  they 
should  be  continued  until  the  lake  elevations  nave  varied  through  a 
much  greater  range  than  has  occurred  heretofore  since  they  were 
undertaken.  In  Appendix  E  E  E  1  will  be  found  a  table  giving  the 
discharges  of  all  the  Great  Lakes  at  the  mean  stage  of  each  for  the 
past  forty-two  years  as  determined  from  the  monthly  means  shown  on 
the  plate  in  the  same  appendix.  This  work  is  now  fully  organized, 
and  it  is  highly  important  that  it  be  pushed  to  completion  as  rapidly 
as  possible.  For  this  puipose  the  sum  of  $25,000  should  be  made  avail- 
able for  expenditure  during  the  fiscal  year  ending  June  30,  1904. 

It  is  therefore  recommended  that  the  appropriation  for  that  year  be 
made  to  include  the  two  amounts  indicated  above,  and  that  it  be  for- 
mulated as  in  the  act  of  June  28,  1902,  as  follows: 

Estimate  for  the  fiscal  year  ending  June  30 ^  J 904. 

For  survey  of  Northern  and  Northwestern  Lakes,  inchiding  all  necessary 
expenses  for  preparing,  correcting,  extending,  printing,  and  issuing 
charts  and  bulletins,  and  of  investigating  lake  levels  with  a  view  to 
their  regulation,  to  be  immediatelv  available  and  to  remain  available 
until  expended I $175,000.00 

SURVEYS,  ADDITIONS  TO,   AND   CORRKCTINO    ENGRAVED    PLATES. 

July  1,  1901,  balance  unexpended $134,420.41 

June  'iO,  1902,  amount  expended  during  fiscal  year 102,  111.  02 

June  30,  1902,  balance  unexpended 32,309.39 

Amount  a^)propriated  by  sundry  civil  act  June  28,  1902  (including  print- 
ing and  issuing  charts ) 150, 000. 00 

July  1,  1902,  balance  unexpended 182,309.39 

PRINTING    AND   ISSUING   CHARTS. 

July  1,  1901,  oalance  unexpended $1,463.19 

June  30,  1902,  amount  expended  during  fiscal  year $971. 02 

Reverted  to  Treasury 492.17 

1, 463. 19 

(Sec  Appendix  E  E  E  1.) 

The  lake  survey  triangulation  has  recently  been  adjusted  to  the 
standard  geodetic  datum  of  the  United  States  Coast  and  Geodetic  Sur- 
vey. The  results  will  be  found  printed  in  Appendix  E  E  E  1.  This 
imi)oii;ant  and  valuable  adjustment  was  rendered  feasible  at  this  time 
by  the  kind  cooperation  of  Hon.  Otto  H.  Tittmann,  Superintendent  of 
the  Coast  and  Geodetic  Survey. 

Annual  water  levels  of  the  N(rrtKem  and  Northwestern  Lakes. — A 
table  showing  the  monthly  water  levels  from  July  1, 1901,  to  June  30, 
1902,  at  Charlotte  and  Oswego,  N.  Y.,  on  Lake  Ontario;  at  Erie  Har- 
bor, Pa.;  Ashtabula  and  Cleveland,  Ohio^  on  Lake  Erie;  at  Milwaukee, 
Wis.,  on  Lake  Michigan,  and  Escanaba,  Mich.,  on  Green  Bay;  at  Sand 
Beach,  Mich.,  on  Lake  Huron,  and  Marquette  and  Sault  Ste.  Marie, 
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Mich. ,  on  Lake  Superior,  being  a  continuation  of  that  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1901,  will  be  found  in 
Appendix  E  E  E  2. 

CJuirts. — Under  the  supervision  of  this  oflSce  during  the  fiscal  year 
additions  have  been  made  to  the  engraved  plates  of — 


Lake  Superior,  No.  2. 

Lake  Superior,  No.  3. 

North  end  of  Lake  Michigan. 

South  end  of  Green  Bay,  Lake  Michigan. 

Beaver  Island  Group,  Lake  Michigan. 

Coast  Chart  No.  1,  Lake  Erie. 

Coast  Chart  No.  3,  Lake  Erie. 


Coast  Chart  No.  4,  Lake  Erie. 
Coast  Chart  No.  6,  Lake  Erie. 
Coast  Chart  No.  7,  Lake  Erie. 
Sandusky  Bay,  Lake  Erie. 
Coast  Chart  No.  4,  Lake  Ontario. 
St.  Lawrence  River,  No.  5. 
St.  Lawrence  River,  No.  6. 


Bulletins. — The  series  of  bulletins,  conimenced  in  1889,  relating  to 
the  river  and  harbor  improvements  and  navigation  of  the  Great  Lakes 
and  connecting  waters  was  greatly  extended  and  improved  during  the 
year.     The  published  numbers  were  as  follows: 

Bulletin  11  A,  August  15,  1901. 

Bulletin  11  B,  August  31,  1901. 

Bulletin  11  C,  Deien^ber  10,  1901. 

Bulletin  11  D,  September  14,  1901. 

Bulletin  11  E,  September  7,  1901. 

Supplement  No.  1  to  linlletin  11,  September  16,  1901. 

Supplement  No.  2  to  Bulletin  11,  October  15,  1901. 

Supplement  No.  3  to  Bulletin  11,  December  5,  1901. 

Bulletm  12  B,  Mav  22,  1902. 

Bulletin  12  C,  April  29,  1902. 

Bulletin  12  D,  April  30,  1902. 

Bulletin  12  E,  April  28,  1902. 

These  bulletins  and  supplements  give  the  latest  and  fullest  descrip- 
tions of  the  progress  in  works  of  river  and  harbor  improvements 
intended  to  benefit  the  navigation  of  the  Great  Lakes  ana  their  con- 
necting waters,  and  of  the  results  of  surveys  in  those  waters  made 
under  the  direction  of  the  Detroit  office  of  the  Lake  Survey  and  the 
district  engineer  officers. 

Survey  of  a  portion  of  Milwaukee  Bny^  Wisconsin. — A  survey  was 
made  and  a  map  prepared  of  a  portion  of  Milwaukee  Bay,  Wisconsin, 
extending  from  the  North  Point  pumping  station  of  the  Milwaukee 
city  waterworks  to  the  Illinois  Steel  Company's  plant  and  including 
the  harbor  of  refuge  and  the  entrance  to  tne  Milwaukee  River.  The 
results  of  the  survey  are  embodied  in  the  chart  of  Milwaukee  Harbor, 
Wisconsin,  prepared  under  the  direction  of  Maj.  Walter  L.  Fisk, 
Corps  of  Engineers,  and  issued  March  20,  1902.  The  work  was  in  the 
charge  of  Maj.  James  G.  Warren,  Corps  of  Engineers,  and  his  report 
thereon  will  be  found  in  Appendix  E  E  E  3. 

Survey  of  Northern  and  Northwestern  Lakes. 

July  1, 1901,  balance  unexpended  (allotment) $400. 00 

June  30,  1902,  amount  expended  during  fiscal  year 390. 14 

July  1,  1902,  balance  unexpended 9. 86 
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IMPROVEMENT  OF  THE  YELLOWSTONE  NATIONAL  PARK,  INCLUDING 
THE  CONSTRUCTION,  REPAIR,  AND  MAINTENANCE  OF  ROADS  AND 
BRIDGES. 

Officer  in  charge,  Capt.  Hiram  M.  Chittenden,  Corps  of  Engineers. 

The  work  has  been  in  charge  of  the  Engineer  Department  since 
1883,  except  during  the  period  from  August,  1894,  to  March,  1899. 

The  present  project,  adopted  August  27,  1900,  modified  by  author- 
ity of  the  Secretary  of  War  dated  July  32, 1901,  and  further  modified 
by  authority  of  the  Chief  of  Engineers  dated  May  29,  1902,  embraces 
tne  following  work: 

(a)  Belt  line  or  main  circuit,  which  includes  all  the  important  cen- 
ters of  interest  in  the  park,  viz,  Manmioth  Hot  Spnngs,  Norris 
Geyser  Basin,  the  Firehole  Geyser  basins,  the  Yellowstone  L^ke,  the 
canyon  and  falls  of  the  Yellowstone,  and  the  section  ne^r  Tower  Falls. 

(h)  Four  approaches  leading  from  the  boundary  of  the  park  to 
different  points  on  the  belt  line. 

(<:•)  Side  roads  to  isolated  objects  of  interest,  as  well  as  bridle  trails 
for  use  by  exploring  parties  and  by  troops  and  scouts  in  patrolling 
the  Park. ' 

(d)  The  macadamization,  or  thorough  surfacing  with  best  material 
available,  of  the  belt  line. 

{e)  The  provisions  of  a  sprinkling  plant  to  keep  down  the  dust  on 
the  main  system. 

(y*)  Extensive  improvements  at  Mammoth  Hot  Springs,  to  be  carried 
out  in  cooperation  with  the  Quartemiaster's  Department. 

The  estimated  total  mileage  of  the  completed  system  is  about  306 
miles  in  the  park  proper  and  417  miles  including  the  roads  in  the 
forest  reserve. 

On  the  project  for  the  general  road  system  there  has  been  expended 
to  June  30, 1902,  the  sum  of  $758,586.23,  including  annual  maintenance 
and  repairs.  It  is  estimated  that  not  less  than  $200,000  of  this  amount 
was  expended  in  earlv  work,  which  has  since  been  replaced  by  other 
work,  and  docs  not  therefore  form  a  part  of  the  completed  system. 
Annual  maintenance  and  repairs  have  cost  over  $200,000,  leaving  about 
$350,000  that  has  gone  into  permanent  new  work.  The  ivsult  of  this 
expenditure  (and  of  about  |20,(X)0  for  a  military  road  in  the  Teton 
Forest  Reserve,  now  a  part  of  the  park  road  system)  has  been  alK)ut 
275  miles  of  road  opened  to  tnivel.  Of  this  amount,  45  miles  were 
o|)encd  during  the  season  of  1901.  The  numlxMof  bridges  of  all  sizes 
built  is  al)Out  120. 

The  work  done  under  the  last  appropriation,  including  annual  main- 
t<»nance  and  repairs,  was  as  follows: 

New  road  opened  in  valley  of  Gardiner,  replacing  dangerous  road 
under  cliff.     Includes  three  steel  bridges. 

About  1,600  feet  of  new  road  built  on  hill  below  Mammoth  Hot 
Springs,  replacing  a  15  per  cent  grade  with  one  of  8  per  cent. 

A  single-tra<'k  surrey  road  o}iened  from  Glen  Creek  to  Middle  Gardi- 
ner Falls,  2  miles. 

One-fourth  mile  of  very  difficult  construction  in  upper  end  of  Golden 
Gate  Canyon. 

Entire  length  of  road  from  Mammoth  Hot  Springs  to  Golden  Gate 
resurfa<*ed.     Same  stretch  of  road  sprinkled  throughout  the  season. 

Water  supply  from  Mammoth  Hot  Springs  put  in,  including  the 
construction  of  a  ditch  to  carry  the  water  of  Glen  Creek  to  Mammoth 
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Hot  Springs,  the  construction  of  a  reservoir  holding  1,800,000  gallons, 
and  the  laying  of  a  pipe  line  to  connect  with  the  points  where  supply 
is  to  be  used. 

The  construction  of  about  7  miles  of  road  near  Yanceys,  the  grading 
of  bridge  approaches  over  the  Yellowstone,  and  the  survey  of  the 
proposM  line  as  far  as  Tower  Falls  and  through  Granite  Canyon,  on 
the  road  to  Cooke  Citv. 

The  construction  of  9  miles  of  road  between  the  Thumb  and  Lake 
Hotel  to  cut  out  the  Lake  Shore  road. 

Construction  of  12  miles  of  road  on  the  eastern  approach,  carrying 
that  road  into  the  valley  of  Middle  Creek  beyond  Sylvan  Pass.  This 
work  includes  the  construction  of  new  pile  bridges  over  Yellowstone 
River  and  Pelican  Creek. 

The  opening  of  6  miles  of  road  near  Jackson  Lake  and  the  exten- 
sive reconstruction  of  the  southern  approach,  including  new  bridges 
over  Lewis  River  and  Crawfish  Creek,  placing  this  road  in  very  fair 
condition  from  Yellowstone  Lake  to  Buffalo  Fork  of  Snake  River,  the 
western  terminus  of  the  Fort  Washakie  military  road. 

The  annual  repairs  have  been  extensive  and  have  covered  the  entire 
existing  system.  Extensive  resurfacing  has  l)een  done  near  Norris,  in 
the  Lower  Geyser  Basin,  and  on  the  Continental  Divide  road.  Al)out 
200,000  feet  of  lumber  has  been  manufactured  both  for  new  work  and 
the  repairs  of  old  bridges.  The  station  houses  throughout  the  Park 
have  been  placed  in  repair. 

By  the  terms  of  the  sundry  civil  act  of  June  28,  1902,  Congress  has 
adopted  the  approved  project  for  the  work  and  has  made  provisions  for 
its  completion,  including  also  annual  maintenance  and  repairs,  at  the 
rate  of  $250,000  per  year  for  three  years. 

For  full  details  as  to  operations  of  the  past  fiscal  year,  see  the  report 
of  the  oflBcer  in  charge. 

July  1,  1901,  balance  unexpended $88,184.47 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 250,  (KX).  00 

338,184.47 
June  30,  1902,  amount  expended  during  fiscal  year 81, 793. 96 

July  1,  1902,  balance  unexpended 256, 390. 51 

July  1,  1902,  outstanding  liabilities 6,390.51 

July  1,  1902,  balance  available 250,000.00 

Amount  (estimated )  required  for  completion  of  existing  project 500, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 
For  works  of  improvement  and  for  maintenance  of  improvement 250, 000. 00 

(See  Appendix  F  F  F.) 

RECONNAISSANCES,  EXPLORATIONS,  AND  WORK  IN  THE  FIELD. 

Engineer  officers  and  acting  engineer  officers  on  the  staffs  of  com- 
manding generals  of  military  divisions  and  departments  have  been 
engaged  during  the  year  in  building  and  repairing  wagon  roads  and 
bridges,  making  surveys  in  the  field,  making  and  distributing  maps, 
and  m  other  duties  incidental  to  the  work  of  engineers  in  the  field. 
Reports  of  such  work  have  been  submitted  by  the  following  officers: 
Lieut.  Col.  Oswald  H.  Ernst,  Corps  of  Engineers,  at  the  Depart- 
ment of  the  Lakes. 
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Lieut.  Col.  David  P.  Heap,  Coi*ps  of  Enfj^ineers,  at  the  Department 
of  California. 

Lieut.  Col.  Charles  E.  L.  B.  Davis,  C^rps  of  Engineers,  at   the 
Division  of  the  Philippines. 

Maj.  Smith  S.  Loach,  Coips  of  Engineers,  at  the  Department  of  the 
Missouri. 

Capt.  Charles  S.  Riche,  Corps  of  Engineers,  at  the  Department  of 
Texas. 

Capt.  Francis  R.  Shunk,  Corps  of  Engineers,  at  the  Department  of 
the  East. 

First  Lieut.  Burton  J.  Mitchell,  Twelfth  United  States  Infantry,  at 
the  Department  of  the  Colorado. 

Lieut.  Col.  Oswald  H.  Ernst,  Corns  of  Engineers,  engineer  oflBcer, 
Department  of  the  Lakes,  reports  that  in  compliance  with  pai'agraph 
14,  Special  Orders,  No.  177,  Adjutant-GeneraFs  Office,  July  31,  1901, 
he  reported  as  engineer  officer  to  the  commanding  general  Depart- 
ment of  the  Lakes,  August  20,  1901;  that  Capt.  John  J.  Braaley, 
Fourteenth  United  States  Infantry,  aide-de-camp,  was  previously  act- 
ing engineer  officer.  In  compliance  with  instructions  from  the 
department  commander,  a  survey  was  commenced  of  two  tracts  of 
land  of  about  3,200  acres  each,  one  tract  situated  in  McHenry  and 
Nunda  townships,  McHenry  County,  111.,  the  other  in  those  town- 
ships and  partly  in  Wauconda  Township,  Lake  County,  111.  The 
field  work  was  finished  June  30,  1902,  and  the  construction  of  the 
maps  is  now  in  progress.  The  usual  routine  work  was  performed  in 
the  office;  maps  were  furnished  for  the  information  of  the  officers  at 
the  headquarters  and  in  the  department,  and  surveying  instruments 
were  issued  to  acting  engineer  officers  at  posts  in  the  department 
upon  requisition.  A  large  number  of  maps  relating  to  other  depart- 
ments were  sent  to  the  departments  to  which  they  pertained. 

(See  Appendix  G  G  G  1.) 

Lieut.  Col.  David  P.  Heap,  Corps  of  Engmeers,  engineer  officer, 
Department  of  California,  reports  that  he  was  announced  as  engineer 
officer  of  the  department  by  General  Orders,  No.  31,  Headquarters 
Department  of  California,  November  18, 1901,  and  in  compliance  with 
paragraph  9,  Special  Orders,  No.  261,  Headquarters  of  the  Army, 
Adjutant-Generars  Office,  series  of  1901;  that  the  principal  work  m 
the  office  was  the  care  and  preservation  of  the  instruments  and  mate- 
rial for  surveys  and  reconnaissances  in  the  department  and  of  the 
distribution  of  same  to  officers  stationed  therein;  the  mounting  and 

{ireparing  of  maps,  and  the  distribution  of  maps  of  the  Philippine 
slands  k)  officers  and  organizations  about  to  start  to  those  islands. 
The  field  work  mainlv  consisted  in  the  survey  of  a  proposed  road  from 
Fort  Baker  to  Sausalito,  Cal.,  and  the  prepiration  of  profiles  and  esti- 
mates of  same  (the  road  is  being  constructed  by  military  prison  labor); 
the  surveying  of  a  proposed  road  at  Alcatraz  Island,  California,  with 
profiles  and  sections.  This  road  also  is  being  constructed  by  military 
prisoners.  An  inspection  and  report  on  the  fences  and  other  matters 
connected  with  the  Monterey  Military  Reservation,  Cal.,  were  made. 

(See  Appendix  G  G  G  2.) 

Officers  in  charge  of  the  Engineer  Department,  Division  of  the 
Philippines:  Maj.  Clinton  B.  Sears,  Corps  of  Engineers,  to  March  12, 
1902;  since  that  date,  Lieut.  Col.  Charles  E.  L.  B.  I^vis,  Corps  of 
Engineers. 
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Officers  on  duty  as  assistants  to  the  division  engineer:  Mai.  Clinton 
B.  Sears,  Corps  of  Engineers,  since  Marcli  12,  1902;  Capt.  William  E. 
Craighill,  Corps  of  Engineers,  to  July  11,  1901;  Capt.  Henry  Jervey, 
Coi-ps  of  Engineers,  since  July  24,  1901;  First  Lieut.  Alvin  K.  Bas- 
kette.  Third  Infantry,  to  July.  22, 1901;  First  Lieut.  George  E.  Stew- 
art, Fifteenth  Infantry,  to  December  1,  1901;  Second  Lieut.  Arthur 
Williams,  Corps  of  Engineers,  since  July  22,  1901. 

Engineer  ofBcer,  Department  of  Northern  Luzon:  Capt.  George  A. 
Zinn,  Corps  of  Engineers,  to  September  20,  1901;  First  Lieut.  Lytle 
Brown,  Corps  of  Engineers,  to  the  consolidation  of  this  department 
with  that  of  Southern  Luzon,  December  1,  1901. 

Engineer  officer.  Department  of  Southern  Luzon:  First  Lieut. 
Sherwood  A.  Cheney,  Corps  of  Engineers,  to  July  24,  1901;  Capt. 
William  W.  Harts,  Corps  of  Engineers,  to  December  1,  1901. 

Engineer  officer,  Department  of  North  Philippines,  Capt.  William 
W.  Harts,  Corps  of  Engineers,  since  December  1,  1901. 

Engineer  officer,  Department  of  the  Visayas,  CJapt.  Robert  Mc- 
Gregor, Corps  of  Engineers,  from  September  3,  1901,  to  the  consoli- 
dation of  this  department  with  that  of  Mindanao  and  Jolo,  November 
30,  1901. 

Engineer  officer,  Department  of  Mindanao  and  Jolo,  Capt.  Jay  J. 
Morrow,  Corps  of  Engineers,  from  September  4,  1901,  to  December 
1,  1901. 

Engineer  officer,  Department  of  South  Philippines,  Capt.  Robert 
McGregor,  from  December  1,  1901. 

I.-  FIRST  AND   SECOND  BATTALIONS   OF   ENGINEERS. 

On  July  10,  1901,  Conipany  A,  First  Battalion  of  Engineers,  was 
relieved  from  duty  in  the  Philippines  and  ordered  to  the  United  States, 
and  on  September  20,  1901,  the  remaining  companies,  B,  C,  and  D,  of 
this  battalion  were  relieved  and  returned  to  the  United  States. 

The  various  officers  and  detachments  of  this  battalion  scattered 
through  the  provinces  were  relieved  by  officers  and  detachments  from 
the  Second  Battalion  of  Engineers,  wliich  had  arrived  at  Manila  July 
16, 1901,  under  command  of  Capt.  Henry  Jervey,  Corps  of  Engineei*s, 
who  retained  command  until  Julv  24, 1901,  when  he  was  relieved  of  the 
command  by  Capt.  William  W.  flarts.  Corps  of  Engmeers,  who  in  turn 
was  relieved  of  the  command  February  1,  1902,  by  Maj.  Clinton  B. 
Sears,  Corps  of  Engineers,  under  paragraph  19,  Special  Orders,  No. 
296,  Adjutant-General's  Office,  December  23,  1901. 

The  strength  of  the  battalion  on  its  arrival  was  14  officers  and  402 
enlisted  men. 

The  maximum  strength  (in  October,  1901)  has  been  14  officers  and  488 
enlisted  men. 

Bv  authority  of  the  Secretary  of  War,  the  authorized  enlisted  strength 
of  the  battalion  serving  in  the  Philippines  was  increased  from  104  to 
164  enlisted  men  to  eacn  company. 

By  paragraph  4,  Special  Orders,  No.  145,  Headquarters  Division  of 
the  Philippines,  June  19,  1902,  the  following  engineer  officers  were 
attached  to  the  companies  of  the  Second  Bat^lion  of  Engineers: 

First  Lieut.  William  Kelly  and  Second  Lieut.  George  R.  Spalding 
to  Company  E. 

Fii-st  Lieut.  Lytle  Brown  and  First  Lieut.  Curtis  W.  Otwell  to 
Company  F. 
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Fii'st  Lieut.  John  R.  Slattery  and  First  Lieut.  Hubert  L.  Wigmoro 
to  Company  G. 

FirstLieut  Lewis  H.  Rand  and  Second  Lieuts.  ClarenceO.  SherriUand 
Second  Lieut.  William  G.  Caples  to  Company  H. 

The  headquartei*s  of  Companies  E  and  H  have  been  at  Malate  Bar- 
racks, Manila,  as  also  were  Companies  F  and  G,  until  August  31, 1901, 
when  these  companies  left  Manila  and  took  station,  Company  F  at 
lloilo,  and  December  30,  1901  at  Cebu,  and  from  May  18,  1902,  at 
Malabang,  Mindanao.  Company  G  at  Zamboanga,  Mindanao,  and 
since  May  18,  1902,  at  Malabang,  Mindanao. 

The  duties  of  the  battalion  during  the  year  have  been  principally 
surveys,  topographical  and  hvdrographical,  reconnaissance,  ana  the 
construction  and  repair  of  roads  and  bridges,  for  which  purpose  its  offi- 
cers have  been  assigned  to  districts  and  the  enlisted  men  scattered 
throughout  the  archipelago  in  detachments. 

II.    OFFICE   WORK  AND  SUPPLY    DEPARTMENT. 

The  office  work  has  been  the  usual  routine  incident  to  the  adminis- 
tration of  the  departments — of  mapping,  blue  printinj^,  and  photog- 
luphy;  the  construction  and  reiiair  of  roads  and  bridges,  and  the 
improvement  of  the  port  of  Manila  and  the  Pasig  River.  Large 
quantities  of  road  and  bridge  supplies  have  been  purchased  and 
snipped  to  the  district  officers  in  the  islands  or  shipped  from  stock  on 
hand  at  the  depot  in  Manila. 

III.    MAP  WORK. 

The  compilation  of  maps  and  reconnaissance  sketches  has  been  con- 
tinued throughout  the  year,  and  seven  new  maps  have  l>een  prepared. 
Five  thousand  four  hundred  maps,  mostly  blue  prints,  have  been  dis- 
tributed to  officers  serving  in  the  Philippines.  A  marked  decrease  in 
the  number  of  maps  askecTf or  has  followed  the  cessation  of  active  field 
operations. 

IV.    ROADS  AND  BRIlKJES. 

This  work  has  been  carried  on  under  an  appropriation  from  insular 
funds,  act  No.  1,  United  States  Philippine  Connnission,  $2,000,000 
Mexican,  and  has  been  in  continuation,  })etterment,  and  extension  of 
the  work  of  the  previous  year.  The  appropriation  is  nearly  exhausted, 
and  the  work  will  be  discontinued  at  an  early  djiy,  leaving  the  future 
care  of  the  roads  and  bridges  to  the  provincial  authorities,  to  whom 
the  plant  purchased  from  insular  funds  has  been  or  will  be  transferred. 

V.    MANILA   HARBOR  AND  THE   PASIG   RIVER. 

The  improvement  of  Manila  Harbor  and  the  Pasig  River  is  being 
carried  out  with  insular  funds,  consisting  of  a  continuous  appropria- 
tion, not  to  exceed  13,000,000  Unitea  States  currency,  of  miieb 
^1,000,000  has  been  actually  appropriated. 

The  approved  project  is  the  building  of  a  timber  and  stone  bulk- 
head from  the  canal  entmnce  near  the  mouth  of  the  Pasig  River, 
parallel  to  the  Malecon  drive  and  about  2,000  feet  therefrom,  to  the 
intersection  of  the  south  jetty,  which  is  to  be  prolonged,  with  riprap 
foundation  and  masonry  superstructuie;  the  dredging  out  of  the  nar* 
bor  basin  behind  the  breakwater  to  a  depth  of  30  feet,  and  the  filling 
in  of  the  dredged  material  behind  the  bulkhead  to  a  level  of  10  feet 
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above  low  water;  the  completion  and  extension  of  the  present  break- 
water; the  deepening  of  the  canal;  the  dredging  of  the  bar  at  the 
mouth  of  the  Pasig,  and  of  the  latter  as  far  as  the  Bridge  of  Spain,  to 
a  depth  of  1^  feet  (mean  low  water),  and  the  dredging  of  the  Upper 
Pasig  to  give  a  6-foot  low-water  navigation. 

The  harbor  work  is  being  done  by  contract  with  the  Atlantic,  Gulf 
and  Pacific  Company  to  the  amount  of  $2,150,000,  to  be  completed  in 
three  years  from  May  1, 1902,  and  the  Pasig  River  work  is  being  done 
by  day  labor  and  the  use  of  the  plant  owned  and  being  built  by  the 
insular  government. 

In  the  harbor  work  the  contractors  have  completed  the  building  of 
their  oflSces,  shops,  warehouse,  etc.,  have  openea  extensive  quarries  at 
Mariveles,  and  have  assembled  a  large  amount  of  floating  and  station- 
ary plant.  They  have  built  1,093  linear  feet  of  bulkhead  and  deposited 
18,131  tons  of  riprap  rock. 

On  the  bar  and  in  the  river  472,804  cubic  yards  of  dredging  has 
been  done,  at  an  average  cost  of  6.37  cents  per  cubic  yard  for  labor, 
fuel,  current  repairs,  ete. 

Nothing  has  been  done  in  the  Upper  Pasig  except  the  building  of  a 
large  portion  of  the  plant. 

VI.    EXPENDITURES. 

FUNDS   ALLOTTED   BY   THE  CHIEF  OF   ENGINEERS,    UNITED   STATES  ARMY. 

"Civilian  Assistants  to  Engineer  Officers,  1902" $5,098.50 

'^Equipment  of  Engineer  Troops,  1902*' 2,782.44 

"Sites  for  Fortifications  and  Seacoast  Defenses*' 1, 252. 94 

Total  (United  States  currency) 9,133.88 

INSULAR   FUNDS. 

Mexican  currency. 

**  Repairs  to  roads  and  bridges,  Philippine  Islands " $846, 151. 25 

Calamba-Batangas  road 90,000.00 

U.  8.  currency. 

Improvement  of  the  port  of  Manila $364, 462. 18 

Survey,  harbor  of  Iloilo 5,000.00 

Survey  of  Cagayan  River 2, 984. 43 

VII.    GENERAL   REMARKS. 

The  whole  official  force  of  the  engineer  department  in  the  Philip- 
pines— officers,  enlisted  men,  and  civilian  employees — has  been  fully 
occupied  throughout  the  year,  working  full  oaily  hours  the  same  as 
in  the  United  States,  and  has  accomplished  in  the  given  time  far  more 
than  was  ever  done  under  the  former  government. 

The  department  is  still  handicapped,  however,  by  lack  of  sufficient 
officers  and  men  to  answer  the  numerous  and  various  calls  made  upon 
it  by  the  military  and  insular  authorities. 

(See  Appendix  G  G  G  3.) 

Maj.  Smith  S.  Leach,  Corps  of  Engineers,  engineer  officer,  Depart- 
ment of  the  Missouri,  reports  that  he  assumed  charge  of  the  engineer 
office  of  that  department  March  13,  1902,  and  relieved  First  Lieut. 
John  McClintocK,  aide-de-camp;  that  the  department  commander,  in 
General  Orders,  No.  14,  of  that  department,  March  28,  1902,  promul- 
gated a  systematic  scheme  of  engineering  operations  to  be  carried 
on  at  all  garrison  posts  in  the  department,  which  scheme  combined 
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the  prcj^aration  of  maps  of  posts  and  reservations,  with  the  instruc- 
tion of  lieutenants  in  militaiy  topography  and  sketching.  The  latest 
and  best  data  obtainable,  to  be  used  as  a  basis  of  work,  have  been 
sent  to  the  different  posts;  six  of  the  nine  posts  have  submitted  pro- 
grammes of  work.  During  the  fiscal  year  issues  of  instruments 
and  supplies  have  been  made,  property  accountability  maintained  and 
adjusteicl,  and  calls  for  infonnation  met  as  far  as  possible.  It  is  pro- 
posed to  further  develop  the  scheme  of  combining  piuctical  work  with 
practical  instruction'by  extending  the  fields  of  operations  to  territor3^ 
contiguous  to  post^i  and  to  conmmnication  between  the  several  posts. 
The  preparation  of  a  department  map  will  be  undertaken  as  soon  as 
assistance  can  be  obtained.  This  report  was  submitted  to  the  adjutant- 
general  of  the  Department  of  the  Missouri. 

(See  Appendix  G  G  G  4.) 

Capt.  Charles  S.  Rich^,  Coq^s  of  Engineers,  took  charge  of  the 
engineer  oflSce,  Department  of  Texas,  on  May  5,  1902,  per  General 
Orders,  No.  12,  Department  of  Texas,  1902,  relieving  Capt.  C.  D. 
Rolxjrts,  Seventh  Infantr}^  United  States  Army,  but  retaining  station 
at  Galveston,  Tex.  Since  then  Captain  Roberts  has  given  his  atten- 
tion to  all  matters  at  Fort  Sam  Houston  that  could  not  well  be  attended 
to  from  Galveston,  and  has  rendered  great  assistance.  The  operations 
during  the  year  have  been  only  to  sujjply  troops  with  engineering 
material  when  required.  A  civilian  assistant  was  appointed  on  May 
10,  1902,  with  station  at  department  headquarters,  San  Antonio,  Tex. 
As  soon  as  the  oflSce  equipment  of  instruments,  etc.,  en  route  at  close 
of  fiscal  year,  is  received  the  office  will  be  in  a  position  to  furnish 
copiers  of  maps,  etc.,  and  to  collate  the  information  now  on  hand  and 
that  which  is  furnished  from  time  to  time  by  troops,  and  also  to  con- 
tinue work  on  the  progressive  military  map  of  Texas. 

.    (See  Appendix  G  G  G  5.) 

Capt.  Francis  R.  Shunk,  (>)rps  of  Engineers,  engineer  officer, 
Depai-tment  «f  the  East,  reports  that  hv  relieved  Capt.  Clement  A.  F. 
Flagler,  Corps  of  Engineers,  Ma}^  12,  1902,  who  was  previously  the 
engineer  otiicer  of  that  department;  that  the  work  consisted  in  the 
preparation  of  numerous  maps,  rej)oi'ts,  and  final  records  relating  to 
the  road  work  completed  in  th(»  previous  fiscal  year;  the  issue  of 
instruments  and  materials  for  the  use  of  troops  on  pnu^tice  marches; 
care  of  instruments  and  other  property,  and  the  supervision  of  recon- 
struction of  steamship  pi(»r  in  San  Juan  Harbor. 

(See  Appendix  G  G  d  0.) 

First  Lieut.  Burton  J.  Mitchell,  Twelfth  United  States  Infantry, 
acting  engin(»er  oflicer.  Department  of  the  Colomdo,  reports  that 
Capt.  Delamere  Skerrett,  acting  jud^e-advocat(\  United  States  Ai-my, 
was  in  charge*,  of  the  engineer  office  from  July  1  to  August  3(), 
1901,  and  Maj.  Charles  A.  Varnum,  Seventh  United  States  L^valry, 
from  August  7,  1901,  to  June  30,  1902;  that  the  office  has  been  with- 
out a  permanent  clerk  since  October  10,  1900,  the  clerical  work  being 
perform(»d  by  the  clerk  in  the  offices  of  the  inspector  of  small  arms 
practice  and  ordnance  officer.  The  services  of  a  competent  topograph- 
ical assistant  are  much  needed  to  prepare  new  maps,  care  for  engineer- 
ing instruments,  maps,  etc.  The  usual  routine  office  work,  requiring 
no  special  comment,  was  }>erformed  during  the  year. 

(See  Appendix  G  G  G  7.) 
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ESTIMATE   FOR  AMOUNT  REQUIRED  FOR  MAPS,  INCLUSIVE  OF  WAR  MAPS. 

For  publication  of  maps  for  use  of  the  War  Department,  inclusive 
of  war  maps,  $5,000. 

Paragraph  393  of  the  Army  Regulations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  a<?curate  ciiarts 
showing  the  soundings  to  the  extent  of  the  ranges  of  the  guns.  Calls 
upon  this  Department  to  perform  its  duty  under  this  regulation  are 
now  being  honored  as  rapidly  as  possible.  To  further  the  work 
$5,000  should  be  appropriated  for  the  fiscal  year  ending  June  30, 

1903. 

NEW  BUILDING  FOR  GOVERNMENT  PRINTING  OFFICE. 

Officer  in  charge,  Capt.  John  S.  Sewell,  Corps  of  Engineers:  assist- 
ant, Lieut.  (Clarke  S.  Smith,  Corps  of  Engineers,  since  September  19, 
1901.^ 

This  building  was  authorized  under  the  sundry  civil  act  approved 
March  3,  1899,  and  its  limit  of  cost  was  increased  from  $2,000,000  to 
$2,429,000  by  a  joint  resolution  approved  February  17,  1900.  For 
the  wording  of  these  acts  and  a  report  of  operations  up  to  June  30, 
1901,  reference  is  made  to  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1901,  Appendix  H  H  H. 

Since  the  date  of  the  last  report  the  steel  work  has  been  entirely  fin- 
ished, except  some  small  quantities  that  had  to  be  left  out  of  the 
hoistways  needed  for  construction  purposes;  the  fireproofing  has  been 
entirely  completed,  with  the  exception  of  about  half  of  the  ciuling 
slabs  and  some  odds  and  ends  that  have  to  be  left  to  the  last;  the 
exterior  walls  have  beer^  finished,  and  the  interior  partitions  alK)ut  80 
per  cent  finished. 

Nearly  all  the  door  and  window  frames  are  in  place;  the  roof  is 
weather  tight  and  probably  half  finished,  and  a  good  beginning  has 
been  made  on  the.  plastering  and  on  leveling  up  the  floor  arches  to 
receive  the  hard-wood  and  mosaic  floors.  Contracts  have  been  let  for 
everything  needed  to  finish  the  entire  building,  except  the  marble 
work,  furring,  and  bronze  work  of  the  principal  entnince  and  execu- 
tive oflice^,  and  the  finished  sidewalk  on  the  G  street  and  North  Capi- 
tol street  fronts. 

The  unusual  amount  of  cold  weather  during  the  past  winter  and 
unavoidable  delays  in  securing  materials  have  made  it  impossible  to 
finish  the  building  as  soon  as  indicated  in  the  last  annual  report.  It  is 
possible,  however,  that  it  will  be  completed  in  all  respects  some  time 
m  Deceml)er,  1902.  The  prospects  still  are  that  it  will  be  finished 
within  the  limit  of  cost,  with  a  small  margin  to  spare. 

The  present  condition  of  the  appropriation  is  as  follows: 

Amount  appropriated  by  act  of  March  3,  1899 $350,000. 00 

Amount  appropriaU»d  by  act  of  June  6,  1900 775, 000. 00 

Amount  appropriated  by  act  of  March  3,  1901 1,304,000.00 

2,429,000.00 
June  30,  1902,  amount  expended  to  date 1,585,141.42 

July  1,  1902,  l>alance  unexpended 843,858.58 

July  1,  1902,  outstanding  liabilities $76,316.55 

July  1,  1902,  covered  by  existing  contracts 411, 488. 66 

487, 805. 21 

July  1,  1902,  balance  available 356,053.37 

(See  Appendix  H  H  H.) 
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CX)NSTRUCTION  OF  MILITARY  ROAD  FROM  FORT  WASHAKIE  TO  MOUTH 
OF  BUFFALO  FORK  OF  SNAKE  RIVER.  WYOMING. 

Officer  in  charge,  Capt.  Hiram  M.  Chittenden,  Corps  of  Engineers. 

The  first  appropriation  for  this  work  was  made  by  act  of  June  4, 
1897.  Construction  was  commenced  in  August,  1898,  and  finished  in 
October  of  the  same  year,  so  far  as  funds  would  permit.  For  descrip- 
tion of  the  locality,  character,  and  value  of  the  road  and  work  done  to 
June  30,  1899,  see  Annual  Repoi-t  of  the  Chief  of  Engineers,  1899, 
Part  IV,  pages  3881-3900. 

Amount  expended  to  June  30,  1901,  $18,367.85. 

Amount  expended  during  fiscal  year  ending  June  30,  1902,  fl7.25. 

The  sundry  civil  act  of  June  6, 1900,  appropriated  f  10,000  for  repair 
and  completion  of  the  road.  A  project  was  submitted  June  17,  1900, 
and  approved  June  22,  1900.  Work  began  immediately  after  the  1st 
of  July  and  continued  until  the  13th  of  September.  It  consisted 
entirely  in  completing  and  repairing  the  road  built  in  1898.  The  most 
important  item  of  the  work  was  the  construction  of  a  large  bridge,  117 
feet  long,  over  Buffalo  Fork  of  Snake  River.  In  the  month  of  Octo- 
ber a  reconnaissance  was  made  along  the  Wind  River  Valley  to  deter- 
mine the  best  location  for  a  road  along  that  stream,  if  there  should  be 
an  appropriation  for  completing  the  road. 

No  work  was  done  during  the  past  fiscal  year,  except  in  the  matter 
of  prepai'ation  for  the  expenditure  of  the  remaining  balance  during 
the  current  season. 

July  1,  1901,  balance  unexpended $1, 632. 15 

June  30,  1902,  amount  expended  dudng  fiscal  year 17. 25 

July  1,  1902,  balance  unexpended 1, 614. 90 

July  1,  1902,  outstanding  liabilities T 3.19 

July  1,  1902,  balance  available  ..'. 1,611.71 

(See  Appendix  III.) 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1902,  the  following-named 
officers  were  on  duty  in  this  office  as  assistants: 
Col.  Alexander  Mackenzie. 

Lieut.  Col.  William  R.  Livermore,  since  June  3,  1902. 
Maj.  James  L.  Lusk. 
Ma].  Frederic  V.  Abbot. 

Capt.  Mason  M.  Patrick,  since  August  16, 1901. 
Capt.  Charles  S.  Bromwell. 

Ver}^  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Gen.^  Ghwf  of  Engineers^ 
Hon.  Elihu  Root,  if.  S.  Army. 

Secretary  of  War. 
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REPORT  OF  THE  BOARD  OF  ENGINEERS. 

TiiK  Board  of  Engineers,  Army  Buildtno, 

Nein  York  City,  July  10,  1902. 

General:  1  have  the  honor  to  submit  the  iinnual  report  recounting 
the  operations  of  The  Board  of  Engineers  for  the  year  ending  June 
30,  1902. 

The  following  changes  in  the  personnel  of  the  Board  has  taken  place 
since  the  date  of  the  last  annual  report: 

Capt.  Edgar  Jadwin,  Corps  of  Engineers,  to  enable  him  to  take  leave 
of  absence  granted  by  Special  Orders,  No.  102,  Headcjuarters  of  the 
Army,  Adjutant-Gencmrs  Office,  August  17,  1901,  was  reliev^ed  as 
recorder  and  disbursing  officer  of  the  Board  on  August  23,  1901,  ))y 
Lieut.  Edward  H.  Schulz,  Coi-ps  of  Engineers,  who  was  relieved  from 
this  duty  by  Captain  Jadwin  on  October  15,  1901. 

By  paragraph  2,  Special  Orders,  No.  51,  Headouarters  of  the  Army, 
Adjutant-Generars  Office,  March  1,  1902,  Capt.  Edgar  Jadwin,  Corps 
of  Engineers,  was  relieved  by  Lieut.  Edward  H.  Schulz,  Corps  of 
Engineers,  as  recorder  and  disbursing  officer  of  the  Board  on  March 
15,  1902. 

On  June  30,  1902,  The  Board  of  Engineers  consisted  of  the  follow- 
ing-named officers:  Col.  Charles  11.  Suter,  Corps  of  Engineers,  Presi- 
dent; Col.  Samuel  M.  Mansfield,  Coi*ps  of  Engineers;  Lieut.  Col. 
Charles  W.  Rjiymond;  Corps  of  Engineei's;  Mai.  Sedgwick  Pratt, 
Artillery  Corps,  and  Lieut.  Edward  H.  Schulz,  Coips  of  Engineers, 
rec^order  and  disbursing  officer. 

In  addition.  Col.  Peter  C.  Hains,  Coi'ps  of  Engineers,  Division  En- 
gineer of  the  Southeast  Division,  Lieut.  Col.  Oswald  H.  Ernst,  Corps 
of  Engineers,  Division  Engineer  of  the  Northwest  Division,  Lieut. 
Col.  David  P.  Heap,  Corps  of  Engineers,  Division  Engineer  of  the 
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Pacific  Division,  Lieut.  Col.  William  H.  Heuer,  Division  Engineer  of 
the  Northern  Pacific  Division,  and  Lieut.  Col.  Henry  M.  Adams,  Divi- 
sion Engineer  of  the  G  ulf  Division,  are  members  of  The  Board  of  Engi- 
neers when  matters  pertaining  to  defensive  works  in  their  respective 
divisions  are  under  consideration  by  the  Board. 

In  the  past  fiscal  }■  ear  the  following  oflScers  of  the  Corps  of  Engineers, 
in  charge  of  engineering  districts,  have  been  associated  with  the  Board 
during  the  consideration  of  certain  subjects:  Maj.  George  W.  Goethals, 
defenses  of  Narragansett  Bay;  Maj.  Solomon  W.  Roessler,  Capt.  Harry 
Taylor,  and  Capt.  Spenc<3r  Cosby,  revision  of  type  plans  for  chain 
ammunition  hoists. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  fiscal  3'ear  by  the  Chief  of  Engineers,  and  the  following  is  a 
brief  summary  of  the  reports  rendered  thereon: 

1901. 

July  2.  On  advisability  of  prf >vi(ling  st^el  doors  and  shutters  to  range-finder  houses 
for  high  sit^. 

July  2.  On  armament  for  Fox  Hill,  Rhode  Island,  in  connection  with  revision  of 
project  for  defense  of  Narragansett  Bay. 

July    9.  Revised  project  for  defense  of  Narracansett  Bay. 

July  9.  On  estimate  of  Capt.  Thomas  H.  Rees,  Corps  of  Engineers,  for  three 
3-inch  rapid-fire  guns  west  of  Martello  Tower,  Key  West,  Fla. 

July  9.  Annual  report  recounting  the  operations  of  The  Boanl  of  Engineers  for  the 
fiscal  year  ending  June  30,  1901. 

July  13.  Revised  project  for  defense  of  the  mouth  of  the  Columbia  River,  Oregon 
and  W  ashington. 

July  26.  Relative  to  the  need  of  certain  military  reservations  near  Tacoma,  Wash. 

July  26.  Completed  drawings  for  front-delivery  chain  hoist  adapted  for  use  in 
emplacements  for  10-inch  B.  L.  rifle. 

July  26.  Tracing  showing  locations  of  guns  in  position  at  Port  Royal  Sound,  South 
Carolina. 

July  30.  Revised  project  for  defense  of  Tampa,  Fla. 

Aug.  2.  On  inspection  report  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers,  of  fortifi- 
cations in  New  York  Harbor,  with  special  reference  to  dampness  in 
magazines. 

Aug.    2.  On  revision  of  project  for  defense  of  Pensacola,  Fla. 

Aug.  2.  On  strat^c  value  of  American  Lake,  Washington,  for  location  of  an  artil- 
lery post. 

Aug.  8.  On  revision  of  project  for  defense  of  Boston,  Mass.,  with  maps  to  illustrate 
the  same. 

Aug.  10.  On  location  of  proposed  defensive  works  at  Nortons  Point,  Coney  Island, 
New  York. 

Aug.  14.  On  revision  of  project  for  defense  of  Charleston,  S.  C. 

Aug.  28.  On  communication  from  Ordnance  Department  of  August  10,  1901,  relative 
to  height  of  parapet  for  3-inch  rapid-fire  guns  on  pedestal  mount. 

Aug.  28.  On  scheme  of  B.  W.  Thompson  for  "fire  walls  for  fortified  positions." 

Aug.  28.  On  modified  plan  of  Maj.  James  B.  Quinn,  Corps  of  Engineers,  of  July  22, 
1901,  for  emplacements  for  two  6-inch  rapid-fire  guns  at  Fortress  Mon- 
roe, Va. 

Sept.  10.  On  location  of  searchlight  projectors  on  top  of  range-finder  towers. 

Sept  13.  On  improved  system  of  ammunition  lifts  at  10-inch  battery,  Charleston, 

Sept.  13.  On  sufiiciency  of  ammunition-delivery  service  provided  in  new  type  plans 

for  rapid-fire  gana, 
Sept.  13.  On  proposed  purchase  of  land  at  Sabine  Head,  in  defenses  of  Kennebec 

River,  Maine. 
Sept.  13.  On  use  of  photography  in  future  military  operations. 
Sept  13.  On  completion  01  12-inch  battery  at  Fort  Sumter,  S.  C. 
Sept.  26.  On  tracing  showing  area  of  reservation  and  general  location  of  proposed 

batteries  for  defense  of  Tampa,  Fla. 
Sept.  26.  On  tracing  showing  area  of  reservation  and  general  location  of  proposed 

batteries  for  defense  of  San  Francisco,  Cal. 
Sept  28.  On  type  desi^  for  range-finder  tower  on  low  site. 
Oct     5.  Modification  in  delivery  table,  12-inch  hoist 
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1901. 
Oct.     9.  Modification  of  type  emplacement  for  10-inch  disappearing  carriage,  model 

1901. 
Oct     9.  Ammunition  service  for  the  6-inch  rapid-fire  gun. 
Oct.     9.  Submarine-mine  defense  of  the  Penobscot  River,  Maine. 
Oct.     9.  Submarine-mine  defense  of  the  Kennebec  River,  Maine. 
Oct.    15.  Drawings  to  illustrate  revised  projects  for  defense  of  Pensacola  and  Tampa, 

Fla. 
Nov.    7.  Relative  to  a  consideration  of  the  armament  for  Martello  tower.  Key  West, 

Fla.,  in  connection  with  revision  of  project  for  defense  of  that  harbor. 
Nov.    7.  Recommendations  of  Major  Quinn  for  change  in  location  of  armament  at 

Fortress  Monroe,  Va, 
Nov.    7.  Substitution  of  chain  hoists  for  platfonu  lifts  at  Fort  Mott,  N.  J. 
Nov.    9.  Rqport  of  Captain  Cosby  on  ammunition  delivery  in  12-inch  battery  at 

Fort  Moi^gan,  Ala. 
Nov.  13.  Foundations  proposed  by  Captain  Rich^  at  Forts  San  Jacinto,  Crockett, 

and  Travis,  Galveston,  Tex. 
Nov.  14.  Anchorage  for  pedestal,  3-inch  Driggs-Seabury  casemate  mount. 
Dec.     6.  On  project  and  estimate  for  the  defuse  of  Pearl  and  Honolulu  harbors. 
Dec.     6.  Proposal  of  Board  of  oflScers  constituted  by  Special  Orders,  No.  238,  Head- 
quarters of  the  Army,  Adjutant-General's  Office,  October  15,  1901,  to 

transfer  the  four  5-inch  rapid-fire  guns  projected  for  Lobos  Creek  to 

Bakers  Beach,  San  Francisco,  Cal. 
Dec.     6.  Modification  in  type  drawings  for  range-finder  towers  on  low  sites. 
Dec.     6.  Revised  project  for  defense  of  San  Francisco,  Cal. 
Dec.  10.  Changes  suggested  by  Capt.  Jafhes  J.  Meyler,   Corps  of  Engineers,   in 

ammunition  hoists. 
Dec.  10.  On  report  of  Lieut.  Col.  J.  P.  Story,  Artillery  Corps,  relative  to  sites  for 

position  finders  at  Narragansett  Bay. 
Dec.  21.  Relative  to  test  of  6-inch  chain  hoist  at  Fort  Wadsworth,  N.  Y.,  with  report 

of  Capt  M.  C.  Buckey,  Artillery  Corps,  on  same. 
Dec.  21.  Revised  project  for  defense  of  the  southern  entrance  to  New  York  Harbor. 
Dec.  21.  Acquisition  of  land  at  Nortons  Point,  Coney  Island,  New  York,  for  defensive 

purposes. 
Dec.  21.  Acquisition  of  land  near  Princess  Bay  light,  Staten  Island,  New  York,  for 

defensive  purposes. 
1902. 
Jan.  14.  Revision  of  type  plans  for  chain  hoists. 
Jan.   18.  On  best  type  of  mount  for  6-inch  gun. 
Jan.  24.  Drawings  to  illustrate  the  Board's  revised  project  of  August  14,  1901,  for 

defense  of  Charleston,  S.  C. 
Jan.  28.  On  recommendation  of  Capt.  E.  M.  Weaver,  Artillery  Corps,  relative  to 

mechanical  ammunition  delivery. 
Feb.     3.  Artillery  defense  of  San  Juan,  P.  R. 
Feb.  13.  Design  of  Major  Roessler  for  8-inch  chain  hoist. 
Feb.  14.  Design  for  ran^e-finder  tower  for  high  sites. 
Feb.  15.  Recommendation  for  hoists  at  Fort  Screven,  Ga. 
Feb.  15.  Plan  of  Maj.  J.  B.  Quinn,  Corps  of  Engineers,  for  ammunition  hoists  for 

batteries  at  Fort  Monroe,  Va. 
Feb.  18.  Recommendation  to  install,  for  testing  purposes,  the  Pullman  Automatic 

Ventilator  Company's  system  at  Fort  Wadsworth,  N.  Y.,  and  Fort  Banks, 

Boston,  Mass. 
Feb.  21.  Recommendation  of  changes  in  Hodges  front-delivery  chain  hoist. 
Feb.  21.  Relative  to  trial  test  of  design  of  Captain  Taylor  for  10-inch  chain  hoist. 
Feb.  21.  Substitution  of  copper  for  slate  roofs  on  peace  storage  magazines. 
Mar.  24.  Outline  of  organization  for  observing  the  combined  naval  and  military 

maneuvers  in  Long  Island  Sound  and  Narragansett  Bay  during  1902. 
Apr.    1.  Arrangement  of  armament  at  Fort  Totten,  N.  i . 
Apr.    1.  Supplemental  report  and  drawings  on  10-inch  chain  ammunition  hoist,  rear 

aelivery. 
Apr.  18.  Increase  m  depth  of  well,  10-inch  emplacement. 

Apr.  24.  Change  in  angle  of  obliquity  for  gear  teeth,  10-inch  chain  ammunition  hoist 
Apr.  24.  Installation  of  electric  plants  for  Forts  Banks  and  Heath,  Mass. 
Apr.  24.  Defense  of  Manila  and  Subig  bays,  Philippine  Islands. 
Apr.  24.  Revision  of  project  for  defense  of  the  eastern  entrance  to  Long  Island  Sound. 
M^y    6.  Alterations  and  additions  10-inch  chain  hoist  front  delivery. 
May  13.  D^^  of  Mr.  D.  E.  Hughes,  assistant  engineer,  for  chain  ammunition 

hoists. 
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1902. 
May  13  and  31.  Relative  to  stations  for  engineer  troops  and  observers  during  coming 

maneuvers  in  Narragansett  Bay  and  Ix)ng  Island  Sound. 
May  17.  Alterations  and  additions  8-inch  chain  hoist. 
May  31.  On  recommendation  of  Capt.  Harry  Taylor,  Corps  of  Engineers,  that  main 

gear  wheels  of  chain  ammunition  hoists  be  made  of  cast  iron  instead  of 

with  bronze  rims. 
May  31.  On  acquisition  of  land  at  Deer  Island,   Boston  Harbor,   for   defensive 

purposes. 
June  13.  On  assignment  of  officers  of  the  Corps  of  Engineers  for  duty  as  obeervers 

during  coming  maneuvers  in  Narragansett  Bay  and  Long  Island  Sound. 
June  13.  Alterations  and  additions  in  type  plans  for  S-inch  and  10-inch  chain  ammu- 
nition hoists.  *  , 
June  14.  Revised  type  emplacement  for  12-inch  B.  L.  rifle,  model  1900,  on  disappeai^- 

ing  carriage,  model  1901. 
June  18.  Safety  firing  key,  invented  by  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engineers, 

for* use  in  mortar  batteries. 
June  19.  Advisability  of  transfer  of  part  or  whole  of  the  armament  at  Fort  Armis- 

teatl  to  other  localities  for  the  defense  of  Baltimore,  Md. 
June  26.  Rensed  project  for  defense  of  Piiget  Sound. 

The  following  personal  inspections  of  fortifications  and  defensive 
sitOxS  were  made  by  the  Board  in  the  past  fiscal  year: 

On  August  12  and  18,  1901,  eastern  entrance  to  Long  Island  Sound; 
authority  Chief  of  Engineer,  August  8,  1901. 

On  August  29,  1901,  Narragansett  Bay;  authority  Chief  of  Engi- 
neers, August  3,  1901. 

On  September  5,  0,  and  7, 1901,  Portland  Harbor  and  Forts  Popham 
and  Knox,  Me.;  authorit}^  Chief  of  Engineers,  August  31,  1901. 

On  September  18,  1901,  Delaware  River;  authority  Chief  of  Engi- 
neers. 

On  October  3, 1901,  Delaware  River;  authority  Chief  of  Engineere, 
October  1,  1901. 

On  October  9,  1901,  Fort  Wadsworth,  N.  Y. ;  on  October  10,  1901, 
Fort  Hancock,  N.  J. ;  and  on  October  16,  17,  and  18,  1901,  Boston, 
Mass.,  and  Portsmouth,  N.  H. ;  authority  Chief  of  Engineers,  October 
12,  1901. 

On  October  29,  1901,  the  Board,  accompanied  by  the  district  engi- 
neer, Maj.  \V.  L.  Marshall,  Corps  of  Engineei*s,  made  an  inspection  of 
fortifications  at  Fort  Hamilton,  N.  Y.,  and  also  inspected  sites  sug- 
gested for  emplacement  of  armament  at  Nortons  Point,  Coney  Island. 

On  November  20,  1901,  the  Board  witnessed  a  test  of  ammunition 
hoist  for  6-inch  i^apid-fire  gun  on  disappearing  carriage  at  Fort  Wads- 
worth,  N.  Y.,  and  on  the  same  date  made  an  inspection  of  suggested 
sites  for  emplacement  of  armament  at  Red  Bank,  near  Seguines  Point 
and  Wards  Point,  Staten  Island,  N.  Y. 

On  March  25  and  26,  1902,  Lieut.  Edward  H.  Schulz,  Corps  of  Engi- 
neers, r(»corder  of  The  Board  of  Engineers,  made  an  inspection  of  defen- 
sive sites  at  the  eastern  entrance  to  Long  Island  Sound;  authority 
Chief  of  iiiigineers,  March  26,  1902. 

On  April  11,  1902,  eastern  entmnce  to  Long  Island  Sound;  author- 
ity Chief  of  Engineers,  April  9,  1902. 

In  addition  to  their  duties  with  the  lioard  of  Engineers,  the  officers 
composing  the  same  have  l)een  otherwise  engaged  during  the  period 
they  have  been  members  in  the  past  fiscal  year,  as  follows: 

Col.  Charles  R.  Suter,  Coi'ps  of  Engineers,  the  president  of  the 
Board,  continues  as  division  engineer  of  the  Northeast  Division  and  as 
president  of  Ifeard  on  harbor  lines  for  the  harbor  of  New  York  and 
adjacent  waters,  and  of  Board  for  the  examination  of  officers  of  the 
Coips  of  Engineers  with  a  view  to  their  promotion.     He  also  served 
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as  president  of  Board  for  the  examination  of  officers  of  the  line  of  the 
Army  with  a  view  to  their  transfer  to  the  Corps  of  Engineers,  and  of 
a  Board  to  consider  and  report  upon  the  subject  of  examinations  for 
promotion  of  officers  of  the  Corps  of  Engineers. 

Col.  S.  M.  Mansfield,  Corps  of  Engineers  served  as  division  engi- 
neer of  the  Northwest  Division  until  July  25,  1901,  when  he  became 
division  engineer  of  the  Eastern  Division,  and  continues  on  this  duty. 
He  has  charge  of  the  improvements  of  Hudson,  the  Harlem,  and  the 
East  rivers,  New  York,  and  various  works  in  and  about  New  York  City, 
the  supervision  of  bridges  and  the  removal  of  wrecks.  He  is  a  mem- 
ber or  the  Board  on  narbor  lines  for  New  York  and  its  adjacent 
waters,  and  also  of  a  Board  for  the  examination  of  officers  of  the  Corps 
of  Engineers  with  a  view  to  their  promotion.  Until  February  1  he 
was  also  in  charge  of  the  improvement  of  certain  rivers  and  harbors 
in  northern  New  Jersey  and  on  Long  Island,  N.  Y. 

Lieut.  Col.  C.  W.  Raymond,  Coi-ps  of  Engineers,  was  in  charge  of 
works  of  defense  of  Delaware  River  and  certain  rivers  and  harbors  in 
Delaware  and  New  Jersey  while  stationed  at  Philadelphia,  Pa.,  until 
October  1,  1901.  He  continued  in  charge  of  construction  of  harbor  of 
refuge,  Delaware  Bay,  Delaware,  until  June  12, 1902,  and  was  in  charge 
of  improvement  of  rivers  and  harbors  and  the  supervision  of  various 
bridges  in  the  States  of  New  York  and  New  fFersey  from  February  1, 
1902,  until  June  12, 1902,  when  he  was  temporarily  relieved.  He  was 
also  a  menaber  of  a  Board  to  consider  and  report  upon  the  subject  of 
examinations  for  promotion  of  officers  of  the  Corps  of  Engineers.  He 
is  a  member  of  the  Board  on  harbor  lines  for  the  harbor  of  Philadel- 
phia. He  is  also  delegate  to  the  Ninth  International  Navigation  Con- 
gress, held  in  Diisseldorf ,  Germany,  June,  1902,  and  is  a  member  of 
tne  Permanent  International  Commission  of  the  Congresses  of  Naviga- 
tion and  membre  titulaire  for  the  United  States  on  the  executive  com- 
mittee of  the  commission. 

Maj.  Sedgwick  Pratt,  Artillerv  Coi-ps,  is  stationed  at  Fort  Wads- 
worth,  N.  1 . ,  and  continues  in  the  performance  of  his  duties  at  that 
post.  He  has  also  been  a  member  of  the  Board  of  Ordnance  and  For- 
tification since  April  2,  1902. 

Lieut.  Edward  H.  Schulz,  Corps  of  Engineers,  served  temporarily 
as  recorder  and  disbursing  officer  of  The  Board  of  Engineers  from 
August  23, 1901,  to  October  15, 1901.  On  March  15, 1902,  he  relieved 
Capt.  Pjdgar  Jadwin,  Corps  of  Engineers,  permanently  from  this  duty, 
under  paragraph  2,  Special  Orders,  No.  51,  Headquarters  of  the  Army, 
Adjutant-General's  Office,  March  1,  1902.  In  addition,  he  was  on 
dutj'  at  New  London,  Conn.,  under  the  immediate  orders  of  Maj. 
Smith  S.  Leach,  Corps  of  Engineers,  from  July  1  to  August  22, 1901, 
and  from  October  15  to  November  5,  1901.  In  command  of  Engineer 
Depot  at  Willets  Point,  N.  Y.,  since  November  6,  1901,  under  para- 
graph 25,  Special  Orders,  No.  24:2,  Headquarters  of  the  Army,  Adjutant- 
General's  Office,  October  19,  1901.  He  also  served  as  a  member  of 
the  Board  for  the  examination  of  office's  of  the  line  of  the  Army  with 
a  view  to  their  transfer  to  the  Corps  of  Engineers. 

For  the  Board: 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Colonel-^  C<yrp%  of  Engineers^  l^es^ideid  of  the  Board, 

Brig.  Gen.  G.  L.  GniLESPiE, 

Chief  of  Engineer x^  U,  S,  A, 
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FORTIFICATIONS. 

FISCAL  YEAR  1901-1902. 


2  A. 

DEFENSES  OF  COAST  OF  MAINE. 


Officer  in  charge,  Maj.  Solomon  W.  Uoessler,  Corps  of  Engineers; 
assistant,  Lieut,  (now  Capt.)  Charles  W.  Kutz,  Corps  of  Engineers, 
until  October  31,  1901;  Division  Engineer,  Q)l.  Cnarles  R.  Suter, 
Corps  of  Engineers. 


BAB  HARBOR,   MB. 


Two  8-inch  converted  rifles  and  two  10-inch  smoothbore  guns  were 
mounted  on  temporary  wooden  platforms  in  1898.  These  obsolete 
defenses  have  been  dismantled  by  the  sale  of  the  two  smoothbore  guns 
and  one  of  the  converted  nfles  and  the  transfer  of  the  rest  of  the  mate- 
rial. 

PENOBSCOT  RTVER,   MAINE. 

One  of  the  finest  examples  of  the  casemated  type  of  forts  is  located 
on  the  reservation.  A  repointing  of  much  of  tho  masonry  and  a 
damp-proof  cover  over  the  casemated  portion  of  the  fort  will  be  required 
to  preserve  it  from  destruction  by  frost.  The  fort  is  ungarrisoned. 
The  only  modern  building  on  the  place  is  a  storehouse  for  submarine- 
mining  material.    This  material  was  overhauled  during  the  year. 

The  project  for  the  defense  of  this  point  by  a  modern  armament  is 
under  revision. 

Money  statements. 

PRESERVATION   AND  REPAIR  OF  FORTIFICATIONS. 

July  1,  1901,  balance  unexpended $518.  IS 

June  30,  1902,  amount  expended  during  fiscal  year 166. 51 

July  1,  1902,  balance  unexpended 351. 67 

July  1,  1902,  outstanding  liabilities 1.73 

July  1,  1902,  balance  available 349.94 

TORPBDOBB  FOR  HARBOR  DEFENSE. 

July  1,  1901,  balance  unexpended $585.37 

June  30,  1902,  amount  expended  during  fiscal  year 75.46 

July  1,  1902^  balance  unexpended  (deposited) , 509.91 
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ALLOTMENTS. 

Prejiervatimi  and  rejHiir  of  fortifications, 

July  19,  1898,  act  of  May  7,  1898 $600 

Torpedoes  for  harbor  defense. 
July  13,  1900,  actof  May  25,  1900 $3,000 

KENNEBEC   RIVER,  MAINE. 

^  The  fort  contains  one  8-inch  B.  L.  rifle  mounted  on  15-inch  smooth- 
bore carriage.  Only  the  most  urgent  repairs  have  been  made  during 
the  year.  The  submarine-mining  material  is  stored  in  a  temporary 
wooden  storehouse  in  the  area  of  the  old  fort. 

The  present  reservation  being  insuflicient  to  aflFord  site  for  a  modern 
armament,  the  United  States  purchased,  in  1902,  an  additional  tract 
of  land  for  this  purpose. 

Moyunf  statements. 

PRESERVATION    AND   REPAIR  OF   FORTIFICATIONS. 

July  1,  1901,  balance  unexpended $438.72 

June  30,  1902,  amount  expended  during  fiscal  year 249. 66 

July  1,  1902,  balance  unexpended  and  available 189. 06 

SITES   FOR   FORTIFICATIONS   AND   SEACOAHT  DEFENSES. 

Allotted  October  17,  1901 $16,000.00 

Withdrawn  February  1,1902 5,950.00 

10,050.00 

June  ;^,  1902,  amount  ex{)ended  during  fiscal  year 10, 002. 45 

•  '^^^^^■^"^^~ 

July  1,  1902,  balancv.  unexpendeii  (deposited ) 47. 55 

ALIA)TMENTS. 

J^rejieri^iiion  and  repair  of  ff/rlifications, 
July  24,  1899,  act  Manh  3,  1899 $1,200.00 

Site.H  for  fortifications  anil  scacoast  defenses. 

0(;tol)erl7,  1901,  act  March  1,  1901 $10,050.00 

PORTLAND,  ME. 

I^lrn't  Gon/fS^  Me, — No  work  was  done  during  the  fiscal  year.  A 
waU^hnmn  was  on  duty  throughout  the  year.  All  the  armament  has 
been  removed. 

Money  statement, 

PRESERVATION   AND   REPAIR  OF   FORTIFICATIONS. 

July  1,  1901,  l>alance  unexpended $850. 00 

June  30,  1902,  amount  expended  during  fiscal  year 647. 67 

Julv  1,  1902,  balance  unexpendecl 211.38 

July  1,  1902.  outstanding  liabilities 60.00 

July  1,  1902,  balance  available 161.33 
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ALLOTMENTS. 


June?,  1900,  act  May  25,  1900 $800.00 

May  10,  1901,  act  March  1,  1901 000.00 

Fm*t  Scavvmsl^  J/e?.— No  work  was  done  during  the  past  fiscal  year. 
The  old  armament  was  condemned  and  sold,  and,  while  in  process  of 
demolition  and  removal  by  the  purchaser,  a  man  has  been  sent  to  the 
foil  to  see  that  no  damage  was  done  to  the  work. 

Moiiey  statement, 

PRESERVATION    AND    REPAIR   OK   FORTIFICATIONH. 

July  1,  1901,  Imlance  unexpended $385.83 

June  30,  1902,  amount  expended  during  fiscal  year 298. 42 

July  1,  1902,  l)alance  unexpended 87. 41 

July  1,  1902,  outstanding  liabilities 8.20 

July  1,  1902,  balance  available 79.21 

ALLOTMENTS. 

October  4,  1898,  act  May  7,  1898 5^500.00 

June  9,  1899,  actMay  7,  1898 250.00 

SITE   NO.  1. 

Battery  for  sixteen  19-inch  B.  L.  mortars,—  The  shell  rooms  and 
tnagazines  have  been  lined  to  reduce  the  moisture,  which  at  times 
appeared  in  troublesome  quantity.  This  work  was  in  progress  at  the 
beginning  of  and  was  completed  during  the  fiscal  year.  The  lining 
overhead  consists  of  galvanized  corrugated  sheet  steel.  The  lining 
of  the  walls  of  the  east  half  of  battery  consists  of  a  4:- inch  wall  of  hol- 
low brick  separated  from  the  concrete  wall  by  a  layer  of  asbestos  felt. 
The  lining  of  the  walls  in  the  west  half  consists  of  galvanized  corru- 
gated sheet  steel  supported  vertically  on  kyanized  furring  strips.  The 
galvanized  lining  has  been  painted  and  covered  with  granulated  cork. 

The  position-tinder  station  was  completed. 

Two  hundred  and  three  shots  were  tired  from  this  battery  in  1901; 
nineteen  were  salvos  of  four  shots  each  from  one  of  the  pits,  and  the 
remainder  were  single  shots.  The  true  level  of  the  platforms  was  not 
disturbed  by  the  firmg,  and  the  earth  slopes  stood  well  until  saturated 
bv  rain,  wlien  some  slipping  took  place.  The  doors  into  the  maga- 
zines were  found  too  weak  to  stand  the  blast  and  new  steel  doors  of 
great  strength  will  be  built  for  one  of  the  pits  for  test  at  this  season's 
practice. 

Money  Htaterntmts, 

OUN    AND    MORTAK    BATTKRIRS. 

July  1,  1901,  balance  nnexpendefl $4,893.20 

June  30,  1902,  amount  exi)ended  during  fiHcal  year 4, 666. 14 

July  1,  1902,  balance  unexpended  and  available 227. 06 


624         REPORT   OF   THE   OHJEF   OF   ENGINEERS,   U,  8.   ARMY. 

PRESERVATION   AND   REPAIR  OP   FORTIFICATIONS, 

July  1,  1901,  balance  unexpended $1, 072. 35 

Allotted  since 1,500.00 

2, 572. 35 
June  80,  1902,  amount  expended  during  fiscal  year 596. 64 

July  1,  1902,  balance  unexpended 1, 975. 71 

July  1,  1902,  outstanding  liabilities 28. 56 

July  1,  1902,  balance  available 1,947.15 

ALLOTMENTS. 

Gun  and  mortar  batteries. 

July  3,  1896,  act  Juno  6, 1896 $100,000.00 

December  14,  1896,  act  June  6,  1896 25,000.00 

November  16,  1897,  act  June  6,  1896 10,000.00 

February  9,  1898,  act  June  6,  1896 40,000.00 

June  20,  1898,  act  May  7,  1898 17,000.00 

December  27,  1898,  act  March  2,  1895 517.29 

December  27,  1898,  act  June  6,  1896 1,336.36 

December27,  1898,  act  May  7,  1898 11,146.35 

June  16,  1899,  act  March  3, 1899 1,050.00 

Mav4,  1900,  act  July  7,  1898 19,000.00 

April  8,  1901,  act  May  25,  1900 5,000.00 

Preservation  and  repair  of  fortifications. 

August  23,  1899,  act  March  3, 1899 $1,400.00 

April  4,  1901,  act  May  25,  1900 30.00 

April  19,  1901,  act  March  1,  1901 1,000.00 

MavlO,  1901,  act  March  1,  1901 600.00 

June  20,  1902,  act  June  6,  1902 1,500.00 

Battery  commander^ s  station. — The  station  itself  was  completed,  but 
means  oi  communication  with  the  mortar  battery  have  yet  to  be 
provided. 

Money  statement, 

July  1,  1901,  balance  unexpended $2, 405. 38 

June  30,  1902,  amount  expended  during  fiscal  year 985. 49 

July  1,  1902,  balance  unexpended  and  available 1, 419. 89 

ALLOTMENT. 

September  26,  1900,  act  May  25,  1900 $4,60a00 

SITE  NO.  2. 

Einplaoementaforjwe  lO-meh B.  Z.  rijies  on  disappearing  ca/rri<i/fes.  — 
Laying  of  telephone  wires  and  connecting  emplacements  with  position- 
finder  stations  was  in  progress  at  beginning  of  and  completed  daring 
the  fiscal  3'ear. 

These  emplacements  were  among  the  first  constructed  to  mount 
modern  gims  and  were  provided  with  crane  hoists  for  i*aising  ammu- 
nition.  rlans  have  been  prepared  for  installing  chain  hoisSi)  at  two 
of  the  emplacements  and  plans  for  a  like  hoist  for  d  third  emplaoQ- 
mt'ut  are  in  Qourso  of  preparation. 
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Money  i<tatementH. 

GUN    AND    MORTAR   BATTERIR8. 

July  1,  1901,  Imlanoe  unexpended $603. 97 

June  30,  1 902,  amount  expended  during  fiscal  year 603. 97 

PRESERVATION    AND    REPAIR   OF   FORTIFICATIONS. 

July  1,  1901,  balance  unexpen4le<i $1,  114. 18 

June  30,  1902,  amount  expended  during  fiscal  year 1 14. 18 

July  1 ,  1902,  balance  unexpended  and  available 1, 000. 00 

ALLOTMENTS. 

(hni  (Hid  morUtr  iHitterim, 

Novemlier5,  1892,  act  July  23,  1892 $110,000.00 

September  27,  1894,  act  August  1 ,  1894 5, 000. 00 

September  25,  1895,  act  March  2, 1 895 .• 5, 000. 00 

July  3,  1896,  act  March  2,  1895,  and  June  6,  1896 65, 000. 00 

SeptemlKjr  16,  1896,  act  June  6,  1896 18,000.00 

August  31,  1897,  act  June  6,  1896 21,000.00 

June  14,  1900,  act  July  7,  1898 500.00 

Novembers,  1900,  act  July  7,  1898 700.00 

I^emnriatuyn  and  rejMiir  of  frrrtificatioiiit. 

August  18,  1899,  act  March  3,  1899 $12,000.00 

September  21,  1900,  act  May  7,  1898 543.20 

Septeml)er21,  1900,  act  March  3,  1899 456.80 

Ampfacenie?its  /or  two  12-inch  B,  L,  rifles  mi  disappearing  car- 
riages,— At  tlio  beginning  of  tlie  fi.scal  year  the  plant  required  for  the 
construction  of  the  batteiT  had  ])een  nearly  all  a.s.seinblea.  The  exca- 
vation of  earth  had  been  about  two-thirds  and  of  rock  one-half  com- 
pleted, and  t>TO  cubic  yards  of  concrete  \\i\A  been  placed.  The  work 
of  construction  proceeded  rapidly  during  the  year,  and  at  its  end  the 
following  work  had  been  done:  Earth  excavation,  1,557  cubic  yards; 
rock  excavation,  1,500  cubic  yards;  fill,  12,042  cubic  yards;  concrete, 
9,387  (;ubic  yards.  To  complete  there  will  be  required  1,750  cubic 
yards  of  fill  and  00  cubic  yards  of  concrete.  The  electric  conduit  and 
water  pipe  have  been  laid  and  the  roadway  in  rear  of  the  batter}-  has 
been  partly  completed.  At  the  end  of  the  fiscal  year  the  placing  of  fill, 
hanging  of  doors  and  windows,  and  other  like  work  was  in  progress. 

One  of  the  post  sewers  crosses  the  site  of  the  battery  under  em- 
placement No.  2.  It  was  found  to  be  crooked  and  in  bad  condition 
and  was  relaid  with  8-inch  glazed  sewer  pipe,  laid  in  as  nearly  a  straight 
line  as  possible,  with  manholes  at  either  end  and  one  in  the  guard 
room.  Two  hydnmts  have  been  placed,  one  in  the  center  of  each 
loading  platform,  which,  with  suitable  length  of  hose  attached,  will 
supply  water  to  all  parts  of  the  emplacements. 

The  prices  paid  for  material  wejreas  follows:  Portland  cement,  $1.66 
to  $1.75  per  barrel;  sand  for  concrete,  $1.12  per  cubic  yard;  crushed 
stone,  J?2.25  per  cubic  yard;  sand  fill,  $1.07  per  cubic  yard;  loam,  $1.25 
per  cubic  yard. 

ENO  1902 10 
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Money  Htatement. 

July  1,  1901,  balance  unexpended $112,751.25 

June  110, 1902,  amount  expended  during  fiscal  year 90, 352. 08 

Julv  1,  1902,  balance  unexpended 22, 399. 17 

July  1,  1902,  outstanding  liabilities 3,671.34 

July  1.  UK)2,  Imlance  available 18,727.83 

ALLOTMENT. 

November  9,  1900,  act  May  25,  1900 $130,000.00  * 

Emplaceiuents  f<jT  three  6-inch  B,L,  rifles  on  ped^tal  mounts, — Ne- 
gotiations have  been  in  progress  for  the  purchase  of  additional  land  to 
provide  a  suitable  site  lor  this  battery  and  for  position-finder  stations. 

Money  stateir\^\t. 

July  1,  1901,  balance  unexpended $30,000.00 

Allotted  since 16,500.00 

46,500.00 
Withdrawn 12,500.00 

July  1,  1902,  l>alance  unexpended  and  availa])le 34, 000. 00 

ALLOTMENTS. 

Noveml)er9,  1900,  act  May  25,  1900 $30,000.00 

December  31 ,  1901 ,  act  May  25,  1900 4, 000. 00 

Fire  commander^ s  atution, — This  is  designed  after  the  type  with  a 
floor  on  two  levels.  The  excavation  has  been  completed  and  the  walls 
constructed.  The  roof  has  not  yet  been  placed.  There  remains  to 
complete,  the  placing  of  drains  and  conduits,  grading  around  building, 
building  instrument  base,  constructing  roof,  putting  in  wooden  floors, 
and  placing  doors  and  shutters. 


i\ 


Money  statement. 


Allotted  No vemt)er  19,  1901 $2,500.00 

June  30,  1902,  amount  expended  during  fiscal  year 435. 89 

July  1,  HK)2,  balance  unexjHjnded 2, 064. 1 1 

July  1,  UH)2,  outirtandinj;  liabilities 657. 45 

July  1,  1902,  balance  available 1 ,  406. 66 

ALLOTMENT. 

NovemlHT  19,  HK)1,  act  May  25,  1900 $2,500.00 

Peace  Htonvge  tnayazine, — The  peace  storage  magazine  has  been 
erected  under  contract  with  F.  W.  Cunningham  &  Son,  Portland,  Me., 
dated  October  18,  1901.  It  has  been  accepted  and  paid  for,  but  not 
yet  turned  over  to  the  artillery.  With  balance  of  funds  on  hand  it  is 
proposed  to  construct  a  fence,  including  two  gates,  around  the  building. 

Money  statement. 

Allotted  August  29,  1901 $5,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 4, 112. 85 

July  1,  1902,  Imlance  unexpended  and  available 887.15 
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ALLOTMBNT. 


August  29,  1901,  act  May  25,  1900 $5,000.00 

Contract  in  force  during  Jutcal  year  ending  June  SO,  liHhS. 

Name  of  contractor:  F.  W.  Cunningham  &  Son. 

For  magazine  comolete:  Price,  $3,895. 

Date  of  contract:  October  IS,  1901. 

Date  of  approval.     ( Emergency  contract. ) 

Time  for  commencement:  In  7  days. 

Time  for  completion:  In  60  days. 

Contract  completed. 

Electric poxcer  Ju>u8e^  installation^  crmduits^  etc. — The  power  building 
is  protected  from  direct  and  indirect  fire  by  a  ledge  in  its  front.  The 
outer  walls  are  of  rubble  masonry  and  from  2  feet  to  li  feet  in  thick- 
ness. The  roof  has  a  solid  layer  of  3  feet  of  concrete  to  protect  against 
fi*agments  of  rock  and  splinters.  It  was  completed  during  the  3^ear. 
The  machinery,  which  consists  of  one  90-horsepower  Heine  boiler,  with 
a  75-horsepower  Westinghouse,  jr.,  engine  and  one  Wcstinghouse  50- 
kilowatt  direct-current  generator,  with  switchboard  and  other  auxilia- 
ries, have  been  installed.  The  electric  conduit,  which  is  of  the  standard 
vitrified  type,  has  been  laid  from  the  power  house  to  and  from  the  road- 
way in  rear  of  the  batteries  and  the  cable  has  l>een  drawn  and  connected 
up.  The  switchboards  and  storage  batteries  in  the  emplacements  have 
not  yet  been  set  up.  The  poles  for  the  post  lighting  system  have  been 
erected.  The  wire  for  post  service  will  be  strung  as  soon  as  it  is 
received. 

M(mey  statement, 

(UJN   AND   MOKTAR  BATTERIB8. 

July  1,  1901,  balance  unexiwnded $32,326.21 

Allotted  since 12,500.00 


44, 826. 21 
Jmie  30,  1902,  amount  expende<l  durinj<  fiscal  year 29, 013. 42 


Julv  1,  1902,  balance  unexpende<l 15,812.79 

July  1 ,  1902,  outf^tanding  liabilities $8, 838. 62 

July  1,  1902,  amount  covered  by  imcompleted  contracts 1, 387.  (X) 

10, 225. 62 


July  1,  1902,  balance  available 4,5S7. 17 

ALI.OTMENTW. 

Januarv3,  1901,  act  May  25,  1900 $34,500.00 

January  27,  1902,  act  May  25,  1900 12,500.00 

Contractu  in  force  during  fiscal  yextr  ending  June  30,  190^, 


Articles. 


Name  of  contractor. 


Switchboards. 
AccumiilnturH 

Boiler 

Blower  f»et 


Date  of  eoik- 
tract. 


Boiler  feed  pninp. . 


H.B.Coho<&Co ' 

Sipe&Siffler I 

Heine  Safety  Boiler  Co . . . 
James  Reilly  Rei)air  and 

Supply  Co. 
New  Jersey  Foundry  and 
I      Machine  C-o. 

Generating  set '  Westinghouse,     Church, 

I      Kerr  &  Go. 

Miscellnneous  af>-  1  The  Burnet  Co 

paratUH.  | 

mre The     Safety     Insulated  i 

I      Wire  and  CUible  Co. 


May 
May 
July 
Aug. 

Aug. 

Aug. 

Aug. 

Aug. 


2,1901 

8.1901 

31.1901 

9,1901 

17,1901 

23,1901 

26,1901 

16,1901 


Date  of  ap- 
proval. 


May  16,1901 
May  28,1901 
Sept.  4,1901 
Aug.  27, 1901 


do 

Sept  12, 1901 
Sept.  26,1901 
Oct.    26,1901 


Time  for  com- 
pletion. 


Kricc. 


Aug. 
Oct. 
Nov. 
Oct. 

Sept. 

Jan. 

Dec. 

Nov. 


19,1901 

10, 1901 

8,1901 

15, 1901 

28, 1901 

12.1902 

1,1901 

27,1901 


$1,677.00 

3,700.00 

1.350.00 

162.50 

73.00 

2.387.00 

1,387.00 

7.rrf«2.76 


With  excei>tion  of  the  Burnet  Company,  all 
been  partially  paid. 


the  above  have  completed  their  contracts  and  have 
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Mlnimj  casemah:. — Work  was  }x>gun  in  July,  1901,  and  the  casemate 
practically  completed  at  the  close  of  the  fiscal  j^ear.  The  work  done 
to  June  80,  1902,  comprises:  Earth  excavation,  215  cubic  yards;  ledge 
excavations,  598  cubic  yards;  concrete  in  building,  550  cubic  yards. 
The  walls  of  the  building  are  screened  by  a  rock  bluff.  Protection 
against  indirect  fire  and  splinters  has  been  obtained  by  a  roof  of  con- 
crete 3  feet  in  thickness.  A  water  pipe  has  been  laid  from  the  build- 
ing to  the  post  main,  and  a  single  duct  of  electric  conduit  has  been 
laid  to  connect  with  the  battery  mains  from  the  power  house.  The  inte- 
rior of  the  casemate  is  to  have  a  lining  of  brick  to  prevent  condensa- 
tion. This  lias  not  yet  been  laid.  The  steel  outer  door  and  window 
shutters,  and  the  stairway  leading  to.the  top  of  the  bluff,  have  not  yet 
been  placed. 

Mou^y  Htatement, 

July  1,  1901,  Imlance  unexpended $4, 984. 96 

June  .'JO,  liJ02,  amount  expended  during  fiscal  year 2, 721. 81 

Julv  1,  1902,  balance  unexpended 2, 263. 15 

July  1,  1902,  outetanding  liabilities 215.27 

July  1,  1JK)2,  Ijalance available '. 2,047.88 

ALIX)TMENT. 

Octobi^r  20,  1900,  act  May  25,  1<KK) |5,000.(X) 

SITE   NO.  3. 

Six  euiplncenientH  for  S-lnchB,  Z.  rifles  on  dimppearing  carriages, — 
Two  of  these  constitute  one  battery  and  three  a  second  batteiy.  lioth 
batteries  were  completed  and  transferred  to  the  artillery  June  22, 
1001.  The  magazines  and  shell  rooms  are  protected  against  water 
leaking  through  the  concrete  overhead  by  damp-proof  courses  of 
asphalt.  Other  rooms  do  not  have  this  protection  and  have  been  more 
or  less  leaky.  An  attempt  has  been  made  to  reduce  this  leakage  by 
covering  the  platforms  with  a  mixture  of  two  parts  of  neutml  oil  and 
one  part  of  heavy  oil.  So  far  only  a  single  coat  has  been  applied,  and 
the  amount  of  water  filtering  into  the  rooms  has  been  greatly  reduced. 
A  s<»coik1  coat  will  be  applied  as  soon  as  the  first  coat  has  been 
absorbed,  and  if  necessary  a  third  application  will  be  made. 

Th(>  floors  of  the  rooms  were  built  level.  They  are  to  be  covered  by 
new  floors,  whose  surface  shall  have  as  great  a  slope  as  possible,  for 
drainage*. 

The  sixth  emplacement  constitutes  one  of  a  battery  containing  three 
8- inch  and  two  6-inch  guns.  At  the  beginning  of  the  year  the  con- 
crete had  all  been  placed  and  the  stone  hll  put  in.  During  the  year 
the  loam  has  been  placed,  the  roadway  and  rear  slope  partially  graded, 
and  the  interior  of  rooms  and  pas8agewa3s  whitewashed.  Originally 
the  platform  was  made  level  and  contained  no  damp-proof  courses  anil 
was  very  leaky.  This  leakage  has  been  entirely  stopped  by  covering 
the  old  platform  })y  a  damp-proof  course  of  asbestos  felt  paper  ana 
upon  this  constructing  a  thin  paving  of  concrete,  strengtnened  by 
twisted  steel.  The  gun  has  been  mounted.  The  lifts  are  of  the 
balanced-platform  tvi>i^  and  are  to  })e  repla(»ed  l)v  chain  hoists. 
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Money  statenient, 

July  1,  1901,  balance  unexpended $3,020.15 

June  30,  1902,  amount  expended  during  fiscal  year 823.78 

July  1,  1902,  balance  unexpended 2,196.37 

July  1,  1902,  outstanding  liabilitiea 44.19 

July  1,  1902,  balance  available 2,152.18 

ALLOTMENTS. 

"National  Defense : ' * 

Marchl8,1898,  act  March  9, 1898 $150,000.00 

August  16, 1898,  act  March  9,  1898 90,691.00 

February  27,  1899,  act  March  9, 1898 4,309.00 

March  16,  1899,  act  March  9,  1898 30,000.00 

Gun  and  mortar  batteries: 

June  29,  1899,  act  March  3, 1899 25,000.00 

February  26,  1900,  act  July  7,  1898 17,000.00 

Emplacements  foi*  two  8- inch  B.  L.  rifles  on  cH.sapt}earin<f  carriages. — 
These  are  Nos.  1  and  3  of  the  same  battery  in  whicn  the  sixth  emplace- 
ment referred  to  in  the  preceding  pamgraph  is  No.  2.  At  the  begin- 
ning of  the  year  the  concrete  had  all  been  placed  and  the  fill  nearly  so. 
Durinff  the  year  the  fill  was  completed,  the  roadway  and  slopes  inrear 
of  roaaway  partially  graded,  trolleys  erected,  interior  of  rooms  white- 
washed, and  the  plant  and  debris  partially  removed  and  guns  mounted. 
The  lifts  are  of  the  balanced-platfoi-m  type  and  are  ta  be  replaced  by 
chain  hoists. 

Money  statement. 

July  1,  1901,  balance  unexpended 12,994.77 

June  30,  1902,  amount  expended  during  fiscal  year 1, 716. 31 

July  1,  1902,  balance  unexpended 1,278.46 

July  1,  1902,  outstanding  liabilities 129.39 

July  1,  1902,  balance  available 1,149.07 

ALLOTMENTS. 

July  16,  1898,  act  May  7,  1898 $70,000.00 

July  31,  1900,  act  May  7,  1898 12,000.00 

Emplacements  for  two  12'inch  B.  L.  rifles  on  disappearing  car- 
riages.— Battery  was  completed  and  transferred  to  the  artillerj^  under 
date  of  April  16,  1901.  The  rooms  and  magazines  are  protected,  by 
damp-proof  courses  overhead,  against  water  filtering  into  them  through 
the  concrete.  The  platforms  are  not  so  protected.  A  mixture  of  one 
part  heavy  oil  and  two  parts  neutral  oil  has  been  applied  where 
desirable  to  render  the  concrete  more  impervious.  The  platform  hoist 
of  one  of  the  emplacements  is  to  be  replaced  by  a  chain  hoist.  The 
hoist  has  been  ordered  for  early  delivery  and  the  work  of  preparing 
the  emplacements  has  been  commenced. 

Money  statement. 

Allotted  April  17, 1902 $2,500.00 

June  30,  1902,  amount  expended  during  fiscal  year 6. 25 

July  1,  1902,  balance  unexpended 2,493.75 

July  1,  1902,  outstanding babilities 214.92 

July  1,  1902,  balance  available 2,278.83 
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ALLOTMENTS. 

March  16,  1897,  act  June  6, 1896 $200.00 

March  27,  1897,  act  June  6, 1896 800.00 

March  27,  1897,  act  March  3,  1897 70,000.00 

August  13,  1897,  act  March  3,  1897 2,200.00 

August  16,  1898,  act  March  3,  1897 36,800.00 

October  30,  1899,  act  May  7,  1898 9,000.00 

April  17,  1902,  act  March  1,  1901 2,500.00 

Eniplaeeinents  for  eight  12'inch  B,  L.  mortarft, — The  battery  consists 
of  two  pits  and  three  traverses.  The  overhead  protection  is  obtained 
by  concrete  roof  with  a  fill  of  sand  on  top.  Before  the  sand  fill  was 
placed  the  concrete  was  covered  by  a  layer  of  asphalt  about  1  inch 
m  thickness  to  insure  dryness.  At  the  beginning  of  the  year  the  left 
and  middle  traverses  had  been  practically  completod,  platforms  laid, 
and  the  carriages  amounted.  During  the  year  1,486  cubic  yards  of 
concrete  and  1,270  cubic  yards  of  fill  were  placed,  troUe}^  rails  hung, 
water-suppl}^  mains  laid^  the  electric  conduit  constructed,  and  the 
roadway  in  rear  of  battery  macadamized.  The  doors  of  the  battery 
are  of  wood  and  have  warped  so  badl}'  as  to  suggest  the  substitution 
of  steel  doors.  The  Imttery  is  practically  completed.  Four  of  the 
mortars  are  mounted.  The  walls  of  the  right  traverse  are  lined  with 
porous  hollow  tile. 

Money  statement. 

July  1,  1901,  balance  unexpended ; $19, 761. 58 

June  .30,  1902,  amount  expended  during  fiscal  year 17, 478. 48 

July  1,  1902,  balance  unexpended 2,28.3.10 

July  1,  1902,  outstanding  liabilities 157.89 

July  1,  1902,  l)alance  available 2,125.21 

ALLOTMENTS. 

July  30,  1898,  act  May  7,  1898 $116,000.00 

January  14,  1901,  act  May  25,  1900 20,000.00 

Aprils,  1901,  act  May  25,  1900 1,000.00 

Emplacements  for  two  6-inch  rapid-fire  guns  oii  disappearing  car- 
riages.— These  and  three  8-inch  gun  emplacements  constitute  one  bat- 
tery. At  the  beginning  of  the  year  the  concrete  of  one  of  the 
emplacements  haa  been  completed  and  the  walls  and  parapet  of  the 
second  one  had  been  brought  to  roof  level. 

During  the  year  1,126  cubic  yards  of  concrete,  4,664  cubic  yards  of 
sand,  ana  1,376  cubic  yards  of  loam  were  placed;  trolleys,  doors,  and 
windows  hung;  hoists  erected;  and  the  battery  completea  except  the 
laying  of  the  electric  conduit  and  water-supply  main,  erection  oi  hand 
rails,  and  gradi ng  and  macadamizing  roadway.    Both  guns  are  mounted. 

The  walls  are  lined  with  porous,  hollow  tile,  plastered  with  a  porous 
mortar.  No  condensation  has  ever  been  noticed  except  over  a  portion 
of  one  ceiling,  where  the  plastering  was  given  a  smooth,  impervious 
finish. 

Money  statement. 

July  1,  1901,  balance  unexpended 118,323.61 

June  'M\  1902,  amount  expended  during  fiscal  year 16, 333. 50 

July  1,  1902,  balance  unexpended 1,990.11 

July  1,  1902,  outstanding  liabilities 732.49 

July  1,  1902,  balance  available 1,257.62 
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ALLOTMENT. 

March  17,  1899,  act  July  7,  1898 $56,000.00 

Kinplm)em€nU  for  two  S-hwh  rapid-jire  gun^  UiTst  hattery). — 
At  the  l)eginninff  of  the  year  the  excavation  had  been  completed, 
gun  foundations  built,  and  floors  partly  laid.  During  the  year  the 
battery  was  completed  excepting  the  placing  of  a  portion  of  the  fill, 
erection  of  hand  rails,  macadamizing  roadway,  and  construction  of  a 
metal  stairway.  The  guns  are  the  Driggs-i^eabury  3-inch  masked- 
parapet  mounts,  and  are  mounted.  The  rock  excavation  at  this  bat- 
tery was  580  cubic  yards;  earth  excavation,  196  cubic  yards;  concrete 
mai>onry,  812  cubic  yards;  fill  (estimated),  2,70()  cubic  yards. 

The  walls  are  lined  with  porous,  hollow  tile,  covered  with  a  porous 
plastering,  and  have  not  shown  any  moisture  of  condensation. 

Money  statement, 

July  1,  1901,  balance  unexpended $8, 429. 49 

June  Jio,  1902,  amount  exjKjnded  during  Um^l  year 7, 948.  78 

July  1,  1902,  t)alance  unexi>ende<l 480. 71 

July  1,  1902,  outstanding  liabilitiea i7. 50 

July  1,  1902,  balance  available 403.21 

ALLOTMENT. 

March  27,  1899,  act  July  7,  1898 $10,000.00 

EmplacementH  for  two  3-mch  rapid -Jire  gunn  {second  hattei*y). — 
At  the  ])eginning  of  the  A^ear  the  excavation  had  been  completed,  and 
the  plant  and  track  had  been  made  ready  to  mix  and  convey  concrete. 
The  })atterv  was  completed  during  the  year  except  erection  of  hand 
rails  and  macadamizution  of  roadway,  and  included  rock  excavation, 
303  cubic  yards;  concreti^  masonry,  837  cubic  yards;  sand  fill,  037 
cubic  yards.     The  gims  and  mounts  have  not  been  received. 

The  walls  and  ceilings  are  lined  with  porous,  hollow  tile,  covered 
with  a  porous  plastering,  and  have  not  shown  any  moisture  of  conden- 
sation. 

Money  statement. 

July  1 ,  1901,  balance  unexpended $8, 047. 11 

June  30,  1902,  amount  expended  during  fiscal  year 6, 503. 46 

July  1 ,  1902,  balance  unexpended 1, 543. 65 

July  1,  1902,  out«tanding  liabilities 115.36 

July  1,  1902,  balance  available 1,428.29 

ALLOTMENTS. 

November  9,  IIKX),  act  Mav  25,  1900 $3,625.00 

May  1,  1901,  act  Marcb  1,  1901 ; o478.10 

Knipl-acefneiits  for  two  6- Inch  rapid-fire  guns  on  jyedesUd  mounts. — 
Work  was  commenced  during  the  year,  'fhe  excavation  has  all  been 
made;  plant  erected;  all  floors,  platform,  and  main  drain  laid;  760 
cubic  yards  of  concrete  placed  in  floor  walls,  parapet,  and  gun  block, 
and  320  linear  feet  of  caole  ducts  laid. 

The  walls  proper  of  the  rooms  are  (>  inches  in  thickness  and  are 

«  To  cover  cost  of  triangulation  of  Portland  Harbor. 
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made  of  a  four-duct  porous,  hollow  tile,  6  inches  by  (\  inches  by  V2 
inches  in  length,  smooth  on  side  next  the  room.  The  ceilings  proper 
are  also  made  of  hollow  tile  known  as  the  ^'Herculean  Arch,'  8 
inches  in  thickness.  Both  walls  and  ceilings  are  separat<;d  by  an  air 
space  4  inches  wide  from  the  main  concrete  walls  and  ceilings.  This 
constitutes  the  main  feature  of  the  construction  of  this  battery  and  is 
relied  upon  to  secure  almost  entire  freedom  from  condensation.  Other 
features  are  the  wide  air  space  and  surface  drainage  of  rooms  into  air 
space  and  through  air  space  to  main  drain  under  parapet  and  the  use 
of  concrete  beams  strengthened  by  twisted  steel  bars  in  place  of  iron 
beams. 

Money  statement, 

Julv  1, 1901,  balance  unexpended $25, 000. 00 

Allotted  Hince 3,900.00 

28, 900. 00 
June  30, 1902,  amount  expended  during  fiscal  year 16, 470. 40 


60 
39 


July  1, 1902,  balance  unexpended * 12, 429. 6 

July  1, 1902,  outstanding  liabilities 2, 430.  3 

July  1, 190^,  balance  available 9, 999.  21 


ALLOTMENTS. 


June  26, 1901,  act  March  1, 1901 |26, 000. 00 

October  6, 1901,  act  May  25, 1900 3, 900. 00 

Mining  casemate  No.  L — About  one-half  the  excavation  had  been 
completed  at  the  beginning  of  the  year.  During  the  year  the  C4isemate 
was  completed  except  the  placing  of  the  sand  and  loam  fill  and  mac- 
adamizing area  at  entrance  to  casemate.  Protection  is  given  overhead 
and  on  thrive  exposed  sides.  The  unexposed  side  contains  two  windows 
for  light  and  ventilation.  The  interior  is  lined  with  hollow  brick  to 
prevent  condensation,  and  an  air  space  1^  feet  wide  separates  the  walls 
ou  the  protected  sides  from  the  concrete  masonry. 

Money  statement, 

TORPEDOfi»   FOR   HARBOR   DEFENHE. 

July  1,  1901,  balance  unexpended $5,392.93 

June  30,  1902,  amount  expended  during  fiscal  year 4, 633, 90 

Julv  1,  1902,  balance  unexpended 759.  a3 

July  1,  1902,  outstanding  liabilities 352.33 

July  1,  UK)2,  balance  available 406.  70 

ALLOTMENT. 

March  19,  1901,  act  Man^h  1,  liH)l $5,500.00 

Minlmj  casemate  No,  2. — The  excavation  had  been  begun  at  the 
beginning  of  the  year.  The  casemate  was  completed  during  the  year 
except  the  erection  of  the  hand  mil.  As  in  the  case  of  the  one  on  the 
first  site,  a  lining  of  porous  brick,  wide  air  space,  and  windows  in  the 
wall  on  the  side  not  exposed  are  the  principal  features  of  its  con- 
struction. 
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Money  statement, 

TORPEDOEH   FOR  HARBOR   DKPENHE. 

July  1,  1901 ,  balance  unexpended $4, 500. 00 

June  30,  1902,  amount  expended  during  fiscal  year 4, 105. 91 

Julv  1,  1902,  balance  unexpended 394. 09 

July  1,  1902,  outstanding  liabilities 19.30 

July  1,  1902,  balance  available 374.79 

ALLOTMSNT. 

June  15,  1901: 

Act  March  3,  1899 $76.49 

Act  March  1,  1901 4,423.51 

SITE  NO.  4; 

Emplacements  for  three  S-inch  rapid-fire  guns  on  halancfd- pillar 
rrunmts. — During  the  year  a  wharf  was  built,  water  pipe  to  main  site 
was  laid,  plant  erected,  excavation  completed,  main  di*ains  laid,  material 
for  concrete  stored,  and  360  yards  of  concrete  placed.  The  founda- 
tion has  been  thoroughly  drained,  as  an  additional  precaution  against 
damp  floors  through  absorption  of  moisture  from  unaerneath  the  floors, 
and  walls  proper  rest  upon  a  layer  of  tar  paper  which  separates  them 
from  a  subfoundation  of  concrete.     A  wide  air  space  around  the  rooms, 

e)rous-tile  lining  of  walls  and  ceilings,  a  system  of  surface  drainage 
om  rooms  to  air  space,  and  from  the  floor  of  the  latter  to  the  main  tfle 
drain  are  the  principal  features  of  the  construction  of  this  battery. 

Money  statement. 

Allotted  July  3, 1901 $18,000.00 

June  30,  1902,  amount  expended  during;  fiscal  year 7, 465.  74 

July  1,  1902,  balance  unexpended 10, 5:14. 20 

July  1,  11H)2,  outstanding  liabilities 1,058.78 

July  1,  1902,  balance  available 9,475.48 

ALLOTMENT. 

July  3,  1901,  act  March  1,  1901 $18,000.00 

Po^ver  home. — Work  was  commenced  April  15,  1902.  By  the  end 
of  the  fiscal  year  1,077  cubic  yards  of  earth  and  ledge  had  been  removed, 
preparation  of  site  completed,  and  laying  of  concerte  foundation  begun. 

Money  statement. 

GUN   AND   MORTAR  BATTERIES. 

Allotted  July  31,  1901..: $6,600.00 

Allotted  August  26,  1901 1,500.00 

8, 100. 00 
June  30, 1902,  amount  expended  during  fiscal  year 2, 876. 05 

July  1,  1902,  balance  unexpended 5,223.95 

July  1,  1902,  outstanding  liabilities 621.50 

July  1,  1902,  balance  available 4,602,45 
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ALLOTMEN 


July  31,  1901,  act  March  1,  1901 $6,600.00 

August  26,  1901,  at^tMay?,  1898 1,500.00 

Contract  in  force  daring  jUcal  year  ending  June  SO^  1902, 

For  broken  stone: 

Name  of  contractor:  Philip  H.  Doyen. 

Date  of  contract:  October  17,  1901. 

Date  of  approval:  (Emergency  contract. ) 

Time  of  cielivery:  To  begin  ten  days  after  award  and  continue  aa  required. 

Price:  $1.45  per  ton  of  2,000  iK)und8. 

SITE    XO.    5. 

EinplaceineiiU  Nog,  2  and  3  for  two  l^-inch  B,  L.  'nfie^  on  disap- 
pearin^  cm^rlages. — At  the  beginning  of  the  year  emplacement  No.  3 
was  complete  and  the  gun  wan  mounted,  fimplacement  No.  2  was 
nearly  complete. 

During  trie  year  323  cubic  ^^ards  of  concrete  and  2,062  cubic  yards 
of  sand  till  were  placed  in  No.  2,  trolley  rails  and  ammunition  hoists 
were  erected,  ana  the  gun  was  mounted.  The  permanent  milroad  and 
track  is  to  be  laid  and  a  small  amount  of  work  is  required  on  roadway 
and  ventilators;  otherwise  those  emplacements  are  complete.  The 
drawings  showing  essential  details  of  drains,  ducts,  etc\,  are  in  prepa- 
ration with  a  view  to  the  transfer  of  the  battery  to  the  artillery. 


J. 


Money  f^tatertient. 


July  1,  1901,  balance  unexpended $18,023.24 

June  30,  1902,  amount  expended  during  fiscal  year 13, 715. 57 

July  1,  1902,  balance  unexpended 4, 307. 67 

July  1,  1902,  outstanding  liabilitiea 256.58 

July  1,  1902,  balance  available 4,051.09 

ALLOTMENTS. 

July  13,  1898,  act  Mav  7,  1898 $110,000.00 

May  14,  1900,  act  July  7,  1898 17,000.00 

February  13,  1901,  a<'t  May  25,  1900 10,000.00 

Emplacement  No,  lforl2-lnehB,  L,  rifle  on  dhappearing  carriage, — 
At  the  beginning  of  the  fiscal  year  the  work  on  this  emplacement  was 
completed  to  the  floor  level.  During  the  year  4,234  cubic  yards  of 
concrete  masonry  and  1,586  cubic  yards  of  fill  were  placed  and  561 
square  yards  of  asphalt  waterproofing  laid.  A  trench  for  drain  to 
connect"l2-inch  and  10-inch  gun  batteries  was  excavated  and  an  8-inch 
vitrified  tile  laid;  400  feet  of  2-inch  galvanized-iron  water  pipe  was 
laid  in  same  trench.  The  trolley  rails,  ammunition  hoists,  etc.,  were 
set  up  and  the  gun  was  received.  The  emplacement  is  now  complete, 
except  receiving  carriage  and  mounting  the  gun  and  minor  work 
inciclental  to  roadway,  ventilators,  etc. 

Noney  stateniei\t, 

July  1,  1901,  balance  unexpended $37, 566. 35 

June  30,  1902,  amount  exi>ended  during  fiscal  year 25, 880. 21 

Julv  1,  1902,  balance  unexpended 11,676.14 

July  1,  1902,  out4<tan<ling  lial)ilitie8 713.14 

July  1,  1902,  balance  available 10,963.00 
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ALLOTMENTS. 


May  23,  1899,  act  March  3,  1899 $52,000.00 

February  13,  1901,  act  May  25,  1900 10,500.00 

Emplacements  for  two  lO-iiich  B.  L,  t^ijlea  on  dinappearing  car- 
riages.— At  the  beffinning  of  the  fiscal  year  all  concrete  work,  except 
the  wall  of  the  right  flank,  was  done;  about  three-fourths  of  the  sand 
fill  was  placed,  and  the  guns  were  mounted. 

During  the  }■  ear  1,692  cubic  3^ards  of  fill  were  plac^ed,  100  cubic  vards 
of  concrete  were  laid  in  foundation  of  traverses  adjacent  to  6-incfi  bat- 
ten', and  guns  were  painted  and  clenned. 

These  emplacements  are  now  completed  except  as  to  finishing  of 
roadwa}',  and  minor  work  required  on  ventilators,  and  calking  of 
concrete  joints. 

M(m<}y  Htitteiuent. 

July  1, 1901,  l)alance  unexpended $7, 318. 55 

Allotted  sim!e 1,000.00 

8,318.55 
July  30, 1902,  amount  expended  during  fiscal  year 4, 805. 94 

July  1, 1902,  balance  unexpended 3, 512. 61 

July  1,1902,  outstanding  habiiitiee 302.47 

July  1,1902,  balance  available 3,210.14 

ALLOTMENTS. 

July  26, 1898,  act  July  7, 1898 $92,000.00 

May  4, 1900,  act  July  7,1898 26,000.00 

June  23, 1902,  act  June  6, 1902 1, 000. 00 

Emplacf-vients  for  three  S-in^^h  rapid-fire  guna  on  pedestal  mmints. — 
The  battery  was  completed  and  guns  were  mounted  at  the  beginning 
of  the  fiscal  year.  It  is  proposed  to  transfer  them  to  the  artillery  as 
soon  as  the  necessary  drawings,  which  are  being  prepared,  have  been 
completed. 

Money  statement. 

July  1 ,  1901,  balance  unexpended $185. 93 

June  30, 1902,  amount  expended  during  fiscal  year 81. 78 


104.15 
22.64 


July  1, 1902,  balance  unexpended 

July  1, 1902,  outstanding  liabilities 

July  1, 1902,  balance  available 81.51 


ALLOTMENTS. 

February  1, 1899,  act  July  7,1898 $13,000.00 

July  31,''l900,  act  July  7,1898 2,000.00 

Em.pl<Lceinents  for  four  6-i^ch  rapid-fire  guns  on  pedestal  mounts. — 
Work  was  begun  March  24,  1902.  By  the  end  of  the  fiscal  year  the 
derricks  hadbeen  erected;  railway  track  extended;  621  cubic  yards  of 
earth  and  772  cubic  yards  of  rock  excavated;  1,067  cubic  yards  of  con- 
crete masonry  laid  in  foundation,  floors,  walls,  and  parapet;  90  feet 
of  four-duct  tile  conduit  laid,  and  462  cubic  yards  of  rocK  fill  below 
roof  level  placed  in  the  parapet.  One-half  of  the  battery  is  completed 
to  the  floor  level;  foundation  for  floors  and  walls  of  the  other  was  laid, 
and  a}K)ut  one-sixth  of  the  bulk  of  the  gun  blocks  and  parapets  of  the 
whole  battery  are  in  place.  In  the  matter  of  porous  walls  and  ceilings 
for  the  rooms,  surface  drainage  of  floors  into  wide  air  spac^e  in  front 
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of  rooms,  and  the  use  of  concrete  instead  of  steel  beams,  this  battery 
is  similar  in  construction  to  the  battery  of  two  6-inch  guns  on  pedestal 
raount*^,  described  under  Site  No.  3.  It  differs,  however,  from  the 
latter  in  having  the  floors  and  walls  proper  of  the  rooms  to  rest  upon  a 
subfoundation  of  concrete  and  separated  from  it  b}^  a  layer  of  tar 
paper  laid  in  pitch  to  prevent  damp  floors  by  absorption  of  moisture 
from  underneath. 

Mo7u^  statement. 

Allotted  Febniry  3,  1902 $55,000.00 

Jane  30,  1902,  amoant  expended  during  fiscal  year 11, 125. 42 

July  1,  1902,  balance  unexpended 43, 874. 58 

July  1,  1902,  outstanding  liabilities 5,629.(>8 

July  1,  1902,  balance  available 38,244.90 

ALLOTMENT. 

February  3,  1902,  act  May  25,  1900 1:55,000.00 

EUotrw  light  and  power  plant. — Under  a  small  allotment,  about  4:(X) 
feet  of  seven-tube  conduit  and  four  manholes  were  constructed  along 
the  line  of  the  connecting  drain  between  the  12-inch  and  10-inch  bat- 
teries. 

Money  statetnent. 

GUN   AND  MORTAR  BATTERIES. 

Allotted  October  17,  1901 $1,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 937. 26 

July  1,  1902,  balance  unexpended 62.  74 

July  1,  1902,  outstanding  liabilities 22.62 

July  1,  1902,  balance  available 40.12 

ALLOTMENT. 

October  17,  1901,  act  May  25,  1900 $1,000.00 

RANGE-FINDING   STATIONS. 

Battery  commanders'  stations. — At  the  beginning  of  the  year  the 
excavation  of  all  five  sites  had  been  made  and  construction  commenced 
at  two  of  them.  All  the  buildings  were  completed  and  the  grading 
around  three  of  them  was  done  during  the  fiscal  year.  The  other  two 
will  be  completed  when  the  fill  has  been  placed.  All  are  built  of  con- 
crete and  brick,  with  glass  and  concrete  roofs.  The  interiors  are  well 
lighted. 

Money  statement. 

GUN   AND   MORTAR   BATTERIES. 

July  1 ,  1901,  balance  unexpended $9, 472. 41 

Withdrawn  October  17,  1901 1,000.00 

8, 472. 41 
June  30,  1902,  amount  expended  during  fiscal  year 6, 780. 89 

July  1,  1902,  balance  unexpended 1, 691. 52 

July  1,  1902,  outstanding  liabilities 195. 96 

Julyl,  1902,  balance  available 1,495.56 
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ALLOTMBNTR. 

Aprils,  1899,  act  July  7,  1898 $9,000.00 

December  20,  1900: 

Act  July?,  1898 1,500.24 

Act  May  25,  1900 1,499.76 

Fire  commnnder^H  station, — ^The  building  was  commenced  and  con- 
structed during  the  year.  Except  the  grading,  the  station  is  com- 
pleted. The  design  is  of  the  latest  type,  with  the  floor  on  two  levels, 
and  with  a  bay  on  the  observation  side  of  the  building.  The  roof  is 
made  of  glass  and  concrete. 

Money  stattmient. 

GON   AND   MOBTAR   RATTBRIB8. 

Allotted  October  16,  1901 $2,700.00 

June  30,  1902,  amount  expended  during  fiscal  year 2, 067. 50 

July  1,  1902,  balance  unexpended 632.50 

July  1 ,  1902,  outstanding  liabilities 154. 73 

July  1,  1902,  balance  available 477.77 

ALLOTMENT. 

October  16,  1901,  act  May  25,  1900 12,700.00 

Temporary  stations  for  range  and  position  finders. — The  necessary 
work  for  two  temporary  stations  for  use  in  mortar  practice  was 
completed. 

Money  statement. 

GUN   AND   MORTAR   BATTERIES. 

July  1,  1901,  balance  unexpended $100. 00 

June  30,  1902,  amount  expended  during  fiscal  year 100. 00 

TORPEDO   DEFENSE. 

Torpedo  material. — ^The  torpedo  material  for  the  district,  in  charge 
of  the  Engineer  Department,  nas  been  cared  for  and,  as  needed,  over- 
hauled and  cleaned,  under  allotments  from  appropriation  for  "Pres- 
ervation and  Repair  of  Fortifications."  The  material  pertaining  to 
Portland  Harbor  was  transferred  to  the  artillery  under  date  of  Sep- 
tember 30,  1901. 

Money  statemeivt. 

July  1,  1901,  balance  unexpended $94. 02 

June  30,  1902,  amount  expended  during  fiscal  year 87. 19 

July  1,  1902,  balance  unexpended  and  available 6. 83 

SUPPLIES   FOR  SEACOAST   DEFENSES. 

Under  funds  allotted  for  the  purpose  small  quantities  of  supplies 
have  from  time  to  time  been  furnished  post  commanders  on  re<iuisi- 
tions  approved  by  the  Chief  of  Engineers. 
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Money  statem^^it. 

July  1,  1901,  balance  unexpended $5^.  32 

June  30,  1902,  amount  expended  during  fiscal  year 131. 78 

July  1,  1902,  balance  unexpended ,*.  437. 54 

July  1,  1902,  outstanding  liabilities 10. 93 

July  1,  1902,  balance  available  . .  - 426. 61 

CIVILIAN   ELECTRICIANS. 

An  allotment  of  $1,200  was  made  June  27,  1902,  from  appropria- 
tion, "Preservation  and  Repair  of  Fortifications,"  for  pay  of  one 
expert  electrician  for  one  year,  said  electrician  to  report  to  command- 
ing officer  of  the  artillery  district  of  Portland,  Me.,  for  duty. 

Money  stateinent. 

Allotted  June  27,  1902 $1,200.00 

July  1,  1902,  balance  unexpended 1, 200. 00 

General  coiUracts  in  force  during  fiscal  year  ending  June  30,  ISOii, 

For  Portland  cement: 

Name  of  contractor:  James  A.  Davis  &  Co. 

Date  of  contract:  July  15,  1901. 

Date  of  approval:  (Emer^ncy  contract.) 

Time  for  delivery:  Workmg  season  of  1901.     Completed. 

Price:  $1.55  per  barrel. 
For  Portland  cement: 

Name  of  contractor:  Waldo  Bros. 

Date  of  contract:  March  5,  1902. 

Date  of  approval:  (Emei^ncy  contract. ) 

Time  for  delivery:  As  requirea  during  present  working  season. 

Price:  $1.49  per  barrel. 
For  bituminous  coal: 

Name  of  contractor:  Randall  &  McAllister. 

Date  of  contract:  February  12,  1902. 

Date  of  approval:  Emergency  contract. 

Time  for  delivery:  As  required  during  present  working  season. 

Price:  $4.50  per  ton. 
For  coal  and  water: 

Name  of  contractor:  A.  R.  Wright  Co. 

Date  of  contract:  February  15,  1902. 

Date  of  approval:  ( Emei^ncy  contract. ) 

Time  for  delivery:  As  reouired  during  present  working  season. 

Prices:  $4.70  per  ton  for  bituminous  coal,  $5.40  per  ton  for  anthracite,  and  40 
cents  per  1,000  gallons  for  fresh  water. 
For  sand: 

Name  of  contractor:  Rowe  Bros.  Co. 

Date  of  contract:  March  27,  1902. 

Date  of  approval :  Emergency  contrat^t. 

Time  for  delivery:  As  required  during  present  working  season. 

Price:  65  cents  per  ton. 


2  B. 

DEFENSES  OF  PORTSMOUTH,  NEW  HAMPSHIRE. 

OflScer  in  charge,  Capt.  Harry  Taylor,  Corps  of  Engineers;  assist- 
ant, Lieut.  Robert  R.  Raymond,  Coi'ps  of  Engineers,  until  November 
2, 1901;  Division  Engineer,  C!ol.  Charies  R.  Suter,  Corps  of  Engineers, 
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EtnplnannenU  fitr  two  1'2-inoh  gunf<  on  cUmjmearing  carriageif. — At 
the  beginning  of  the  fiscal  year  plans  and  estimates  for  the  battery 
had  been  prepared  and  submitted,  and  an  artesian  well  had  been 
drilled  to  a  depth  of  185  feet.  During  the  year  the  plant  which  had 
been  used  in  the  construction  of  other  emplacements  m  the  harbor  was 
tran.sf erred  to  the  site  of  this  work,  instjilled,  and  put  in  operation. 
The  artesian  well  proved  a  failure  on  account  of  striking  seams  in  the 
rock  through  whic'h  it  was  drilled  which  connected  with  the  salt  water. 
The  well  was  abandoned  and  a  pipe  laid  to  a  connection  with  the  mains 
of  the  Portsmouth  Water  Company.  The  excavation  for  the  battery 
was  completed,  the  foundations  of  the  wall  put  in,  and  the  floors  of 
the  rooms  in  one-half  of  the  battery  nearly  completed.  The  fmmes 
for  the  concrete  forms  were  practically  all  completed  ready  for 
erection. 

Money  HUitem^nt, 

July  1,  1901,  balance  iinexpen(le<l $2, 000. 00 

Allotted  since 113, 000. 00 

115, 000. 00 
Withdrawn 8,000.00 

107, 000. 00 
June  30,  UK)2,  amount  expendeil  during  fiw*al  year 36, 681 .  69 

July  1,  1902,  Iwlance  unexpended 70,318.31 

Julyl,  1902,  outetanding  liabilities 1^,746.88 

July  1,  11K)2,  amount  covered  by  uncomplete<l  contracts 20, 205. 44 

24,952.32 

July  1,  1902,  Iwlanco  available 45,365.99 

Ewpla<'tine7itH'f(^r  fJine  10-1  nch  gmiR  oti  dtHappearing  carriagef<. — At 
the  beginning  of  the  fiscal  year  the  construction  of  these  emplacements 
was  practically  completed,  with  the  exception  of  seeding  the  slows  and 
clearing  up  the  ground  in  the  vdciuitj^  of  the  emplacements.  During 
the  jx^ar  tlie  emplacements  were  completed,  the  wooden  doors  were 
replaced  by  steel  doors,  the. plant  used  in  the  construction  of  the 
emplacements  was  taken  down  and  removed,  and  the  vicdnity  of  the 
battery  <'leaned  up.  The  electric-light  plant  has  not  been  installed. 
All  three  ciirriages  and  two  of  the  guns  were  mounted. 

The  battery  was  transferred  to  the  artillery  December  16,  1901. 

Moiunj  statement. 

July  1,  1901,  balance  unexpended 16,364.67 

J  uiie  30,  1902,  amount  expended  during  fiscal  year 6, 364. 67 

Kinj)lacententti  for  tiro  8 'inch  guns  on  disappenring  carriages, — This 
})attery,  which  was  built  under  contract,  was  completed,  with  the 
exception  of  the  electric-light  plant,  and  turned  over  to  the  artillery 
July  23, 189S.  During  the  past  fiscal  year  the  floors  in  the  ma^zines 
of  the  shell  rooms  and  adjacent  passages  were  torn  up  and  relaid  on  a 
laj'er  of  broken  stone.  Tiie  drains  were  relaid  and  given  greater  slopes 
than  w(Me  previously  provided.  The  exterior  surfaces  of  the  concrete 
were  coated  with  hot  linseed  oil  and  painted  a  dead  grass-green.  The 
work  which  was  done  during  the  fiscal  year  materially  improved  the 
condition  of  the  emplacements  in  regard  to  dampness. 


• 
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Money  statement. 

July  1,  1901,  balance  unexpended $4, 087. 20 

June  30,  1902,  amount  expended  during  fiscal  year 4, 087. 20 

Tr^rpedo  aU/rehoiise, — At  the  beginning  of  the  fiscal  year  the  build- 
ing, which  is  of  brick,  72  by  32  feet,  with  slate  roof,  was  completed, 
with  the  exception  of  a  few  minor  details  and  the  installation  of  a 
traveling  crane  for  handling  the  torpedo  material.  The  building  was 
entirely  completed  during  tne  fiscal  year  and  the  crane  installed. 

The  building,  together  with  all  property  pertaining  to  the  submarine- 
mine  defense  of  the  harbor,  was  turned  over  to  the  artillery  Decem- 
ber 16,  1901. 

Money  statement, 

TORPEDOE8   FOR   HARBOR   DBFEN8B. 

July  1,  1901,  balance  unexpended $6, 690. 00 

June  30,  1902,  amount  expended  during  fiscal  year 5, 690. 00 

Cahh  tank, — At  the  beginning  of  the  fiscal  year  the  tank  was  prac- 
tically completed.  During  the  year  a  pump  was  installed  in  the  tor- 
pedo storehouse,  to  be  opemted  bv  an  oil  engine  belonging  to  the 
torpedo  defense,  for  the  purpose  of  pumping  water  from  the  cistern 
built  underneath  the  torpedo  storehouse  into  the  cable  tank.  The 
cable,  which  had  heretofore  been  stored  at  Portland  Harbor,  Maine, 
was  placed  in  the  cable  tank. 

The  tank  was  turned  over  to  the  artillery  December  16,  1901. 

Money  statement, 

TORPEDOES  FOR  HARBOR  DEFENSE. 

July  1 ,  1901,  balance  unexpended $605. 37 

June  30, 1902,  amount  expended  during  fiscal  year 605. 37 

Preservation  and  repair  of  fortifications, — With  fundd  allotted  from 
this  appropriation  surplus  and  unserviceable  8u])marine-mining  mate- 
rial was  prepared  for  shipment  to  the  Engineer  Depot,  and  various 
minor  repairs  were  made  to  buildings  and  batteries  at  the  various  forts. 

Money  statemet\ts. 

Allotted  Novembers,  1901 $420.70 

Withdrawn 100.00 

320.70 
June  30,  1902,  amount  expende<i  during  fiscal  year 320.  70 

FORT   m' CLARY,  ME. 

Julv  1,  1901,  lalance  unexpended $336.25 

Withdrawn 97.67 

238.58 
June  30,  1902,  amount  expended  during  fiscal  year 238. 68 

FORT  CONSTITUTION,  N.  H. 

July  1,  1901,  balan(!e  unexpended $426. 96 

Withdrawn 420.70 

6.26 
June  30,  1902,  amount  expended  during  fiscal  year 6.26 

X 
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Contracts  in  force  durimj  fiscal  year  ending  June  SO^  VM2. 

Tile  of  modifie<l  book-tile  pattern : 

Contractor:  National  Firc^proofmg  Company,  Pittsburg,  Pa. 

Date  of  contract:  February  20,  1902. 

Date  of  connneu cement:  Within  10  dava  from  date  of  signing  contract. 

Date  of  completion:  Within  80  day«  of  c«mmen(!ement. 

Price:  $157.50  per  1,000  for  style  A,  and  |210  jxir  1,000  for  style  B. 
Steel  doors: 

Contractor:  G.  P.  Bullard  <fe  Co.,  Boston,  Mass. 

Date  of  contract:  April  17,  1902. 

Date  of  commencement:  Immediately  after  signing  contract. 

Date  of  completion:  Within  90  days  of  commencement. 

Price:  Single  leaf,  2  feet  6  inches,  $27;  single  leaf,  3  feet,  $30;  single  leaf,  4  feet, 
$40;  double  l^f,  6  feet,  $54. 
Say  lor 's  Portland  cement: 

Contractor:  Berry  &  Ferguson,  Boston,  Mass. 

Date  of  contract:  May  9,  1902. 

Date  of  approval:  May  22,  1902. 

Date  of  commencement:  Within  10  days  after  date  of  notification  of  approval  of 
contract. 

Date  of  completion:  On  or  before  December  1,  1902. 

Price:  $1.40  per  barrel,  in  sacks. 
Broken  stone: 

Contractors:   Rockport  Granite  Company  and  Pigeon  Hill  Granite  Comi)any, 
Rockport,  Mass. 

Date  of  contract:  May  14,  1902. 

Date  of  approval:  May  31,  1902. 

Date  of  commencement:  Within  10  days  after  notification  of  approval  of  contract. 

Date  of  completion:  On  or  before  December  1, 1902. 

Price:  $1.85  per  cubic  yard. 
Sand: 

Contractor:  Rowe  Brothers  Company,  Richmond,  Me. 

Date  of  contract:  May  16,  1902. 

Date  of  approval:  June  11,  1902. 

Date  of  commencement:  Within  10  days  after  date  of  notification  of  approval  of 
contract. 

Date  of  completion:  On  or  before  December  1,  1902. 

Price:  67  cents  per  cubic  yard. 


2  C. 

DEFENSES  OF  BOSTON  HARBOR,  MASSACHUSETTS. 

Officer  in  charge,  Capt.  Harry  Taylor,  Corps  of  Engineers;  assist- 
ant, Lieut.  Robert  R.  Raymond,  Corps  of  Engineers,  until  November 
2,1901;  Division  Engineer,  Col.  Charles  R.  Suter,  Corps  of  Engineers. 

SITE  NO.  1. 

Emplacements  f<yr  two  12'inch  guns  on  disappearing  carriages. — At 
the  beginning  of  the  fiscal  year  these  emplacements  were  completed 
with  the  exception  of  part  oif  the  earth  fill  in  the  parapet  and  grading 
and  seeding  the  slopes.  No  work  was  done  on  the  parapet  during  the 
fi.scal  year,  as  the  eailih  was  still  settling.  At  the  end  of  the  fiscal  year 
the  settling  appears  to  have  stopped,  and  the  parapet  will  be  com- 
pleted as  soon  as  funds  are  availaole  for  the  purpose.  During  the 
fiscal  year  the  rooms  in  the  old  fort,  which  are  to  be  used  in  connection 
with  these  emplacements,  were  cleared  of  all  old  material  and  engineer 
property  which  had  been  stored  in  them,  with  the  exception  of  one 
room  in  which  there  remains  a  lot  of  condemned  iron,  which  is  to  be 
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sold.  The  walks  in  the  vicinity  of  the  emplacements  were  repaired. 
and  the  rubbish  which  was  left  when  the  concrete  work  was  completea 
was  cleared  up.  Under  a  special  allotment  temporary  connections 
were  made  to  the  electric  motors  for  maneuvering  the  carriages. 
The  armament  is  mounted  and  in  the  hands  of  the  artillery. 

Money  stuteinents. 

TWO   12-INCH   aUN   BMPLACBMBNTB. 

July  1,  1901,  balance  unexpended $37.10 

Allotted  since 335.00 

372. 10 
Withdrawn 19.  d5 

June  30,  1902,  amount  expended  during  fiscal  year 352. 45 

MOUNTING   TWO    12-INCH  GUNS. 

July  1,  1901,  balance  unexpended $42. 48 

October29,  1901,  withdrawn 42.48 

January  30,  1902,  allotted 42.48 

June  30,  1902,  amount  expended  during  fiscal  year 42. 48 

TEMPORARY   ELECTRICAL  CONNECTIONS   FOR  MANEUVERING   12-INCH   GUN  CARRIAGES. 

February  13,  1902,  amount  allotted $100.00 

June  30,  1902,  amount  expended  during  fiscal  year 100. 00 

EmplcLcemenU  for  four  lO-inch  guns  on  disappearing  carriages, — 
At  the  beginning  of  the  fiscal  year  this  battery  had  been  completed, 
armament  mounted,  and  electric  plant  installed.  During  the  fiscal 
year  a  roadway  was  built  in  the  rear  of  the  battery  and  general  repairs 
made.     Under  a  special  allotment  one  pair  of  the  old-type  balanced- 

Elatform  lifts  was  removed  from  the  battery  and  a  new  type  chain 
oist  purchased  and  installed. 

Money  statements, 

EMPLACEMENTS,  ETC. 

August  12,  1901,  amount  allotted $540.00 

June  30,  1902,  amount  expended  during  fiscal  year 540. 00 

AMMUNITION   nOISTT. 

February  25,  1902,  amount  allotte<l $1,500.00 

June  30,  1902,  amount  expended  during  fiscal  year 102. 46 

July  1,  1902,  balance  unexpended 1,397.54 

July  1,  1902,  outstanding  liabilities $57.40 

July  1,  1902,  amount  covered  by  uncompleted  contracts 1, 188.00 

1,246.40 

July  1,  1902,  balance  available 162.14 

SITE  NO.  2. 

Emplacements  for  Jive  10-inch  guns  on  disappea/rvng  carriages*^ — At 
the  beginning  or  the  fiscal  year  the  emplacements  were  practically 
completed  with  the  exception  of  the  road  in  rear  of  the  battery. 
During  the  fiscal  year  a  road  was  begun  and  nearly  completed  from 
the  wharf  to  the  vicinity  of  the  emplacements  and  along  the  rear  of 
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all  the  cmplacementH.  At  the  time  the  empla<'(»inoiits  were  huilt  a 
light-house  stood  inniiediately  in  rear  of  them.  This  light-house  ha^s 
since  been  moved  to  another  site.  During  the  year  the  old  sitA*.  ot*  the 
light-house  was  cleared  up.  Under  a  special  allotment  one  pair  of  old- 
type  balanced-platform  lifts  was  removed  and  a  chain  hoist  of  new 
type  partly  instjilled.  Owing  to  the  failure  of  the  contractors  for  the 
cnain  hoist  to  deliver  it  on  time  it  was  only  pailially  installed  at  the 
end  of  the  fiscal  year. 

Money  statements.  . 

EMPLACEMENTS,  ETC. 

July  1,  1901,  balance  unexpended $10,803.67 

June  30,  1902,  amount  expended  during  fiscal  year 10, 803. 67 

AMMUNITION    HOIST. 

February  25,  1902,  amount  allotted $1,425.00 

June  30,  1902,  amount  exi)ended  during  fiscal  year 89. 58 

July  1,  1902,  Iwlance  unexpended 1, 335. 42 

July  1,  1902,  outstanding  liabilities $26.64 

July  1,  1902,  amount  covered  by  uncompleted  contracts 1, 188.00 

1,214.64 

July  1,  1902,  balance  available 120.78 

SITE  NO.  3. 

Emplacem^etits  for  three  12 -inch  gun^  on  disappearing  carnages. — 
This  battery  was  practicAlly  completed  at  the  beginning  of  the  fiscal 
year.  The  armament  and  electric  plant  were  installed.  It  was  trans- 
ferred to  the  artillery  October  4,  1901.  During  the  past  fiscal  year 
minor  repairs  to  the  battery  have  been  made  under  allotments  for 
preservation  and  repair  of  fortifications.  The  repairs  consisted  in 
placing  concrete  pillars  in  the  observation  stations  for  mounting  of 
type  B  range  finders,  putting  the  doors  and  windows  in  good  order, 
overhauling  the  locks,  repairing  the  trolleys,  stopping  leaks  in  the 
roof  of  the  fire-commander's  station,  and  other  minor  miscellaneous 
repairs. 

Money  statement. 

PRESERVATION   AND   REPAIR  OF    FORTIFICATIONB. 

July  1,  1901,  balance  unexpended '   $522.78 

Allotted  since 527.84 

1,050.62 

Withdrawn $0.18 

June  30,  1902,  amount  expended  during  fiscal  year 946. 53 

946.71 


July  1,  1902,  balance  unexpended 103.91 

July  1,  1902,  outstanding  liiabilities 2.40 

July  1,  1902,  balance  available 101.51 

SITE  NO.    4. 

Mortar  battery  for  sixteen  12-inch  B.  L.  rifled  steel  mortars  on  model 
1891  carriages. — At  the  beginning  of  the  year  the  battery  had  been 
completed  and  was  in  the  hands  ox  the  artillery.    Owing  to  insufiicient 
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drainage  the  battery  was  at  times  flooded  with  niin  water,  and,  caused 
by  the  action  of  the  frost,  the  walls  \n  some  of  the  pits  were  scaling 
badly.  During  the  fiscal  year  a  complete  system  of  drains  was  fin- 
ished and  new  floors  were  laid  throughout  all  of  the  magazines  and 
passages  and  in  all  of  the  pits  except  a  small  portion  of  the  rear  of  two 
of  the  pits.     The  wall  of  one  pit  was  repaired. 

Mon4fy  Htat^m^ntH. 

•  GUN   AND   MORTAR  BATTERIES. 

July  1,  1901,  balance  unexpended $5, 667. 06 

June  30,  1902,  amount  expended  during  fiscal  year 5, 667. 06 

PRESERVATION    AND   REPAIR  OK    FORTIFICATIONS. 

July  1,  1901,  balance  unexpended |2,335. 13 

Withdrawn 10.13 

June  30,  1902,  amount  expended  during  fiscal  year 2, 052. 29 

2, 052. 42 

July  1,  1902,  balance  unexpended 282.71 

July  1,  1902,  outstanding  liabilities 273.61 

July  1,  1902,  balance  available 9. 10 

SITE   NO.  5. 

Emplacements  for  two  6-hwh  rapid-fire  guns  on  pedestal  mounts. — 
At  the  beginning  of  the  fiscal  3'ear  plans  had  ])een  prepared  and 
approved.  Nothing  had  been  done  toward  construction.  Durinjg  the 
fiscal  year  the  excavation  for  the  battery  was  completed  and  the  <miin- 
age  system  laid.  Work  on  this  battery  was  delayed,  as  the  site  of  the 
battery  was  occupied  by  a  supply  of  crushed  stone  intended  for  use  in 
a  mortar  battery  being  constructed  at  the  same  post.  On  account  of 
delays  in  the  construction  of  the  mortar  battery,  due  to  discovery  of 

?|uicksand  under  the  foundations,  the  ci'ushed  stone  was  not  removed 
rom  the  site  of  the  (Mnch  batterv  until  late  in  the  season  of  1901. 
As  soon  as  the  excavation  was  completed  work  was  closed  down  for 
the  winter  on  account  of  cold  weather. 

Money  statement. 

July  1,  1901,  balance  unexi>ended $27,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 9, 169. 52 

July  1,  1902,  l)alance  unexpended 17,830.48 

July  1,  1902,  outstanding  liabilities 148.03 

July  1,  1902,  balance  available 17,682.45 

Mortar  battery  for  sixteen  12-ineh  B.  L.  riiled  sted  mortars  on  niodd 
1896  cwrria<ies. — One  half  of  this  battery  had  been  completed  under 
contmct  prior  to  the  beginning  of  the  fiscal  year  and  the  other  half  of 
the  battery  was  under  construction  by  hired  labor.  At  the  beginnine 
of  the  year  the  working  plant  and  quarters  for  the  working  force  haa 
been  installed,  materiius  of  construction  purchased,  the  excavation 
completed,  drains  laid,  about  one-half  of  the  foundations  placed,  and 
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the  conHtnu^tion  of  fonns  begun.  Work  on  this  battery  was  greatly 
delayed  })y  the  discovery  of  quicksand  underneath  the  foundations  of 
part  of  the  masonry.  An  extensive  drainage  svstem  was  put  in  and 
the  quicksand  drained.  During  the  fiscal  year  all  of  the  concrete  work 
of  the  battery  except  the  floors  and  platforms  was  completed.  The 
surface  of  the  concrete  was  waterproofed  throughout  ana  part  of  the 
back  fill  around  the  concrete  made.  The  excavation  in  the  mortar 
pits  yet  remains  to  be  done.  This  material,  as  it  is  excavated,  will  be 
placed  over  the  concrete,  forming  the  parapet.  Funds  for  the  com- 
pletion of  the  work  were  allotted  during  the  year.  The  remainder  of 
the  excavation  is  being  completed  under  contract. 

Mimey  stMement, 

July  1,  1901,  balance  unexpencle<l $68,106.57 

Allotted  since 36,720.41 

94,  826.  98 
June  30,  1902,  amount  expended  during  fiecal  year 57, 664.  78 

July  1,  1902,  balance  unexi)ended 37,162.20 

July  1,  1902,  outstanding  liabilities $1, 908. 86 

July  1,  1902,  amount  covenxl  bv  uncomi)leted  contracts 15, 823. 50 

17,732.36 

July  1,  1902,  balance  available 19,429.84 

SITE   NO-  6. 

Constnictirm  of  stfyf^ehomesi, — On  January  2,  1901,  the  Secretary  of 
War  set  aside  a  portion  of  the  military  reservation  to  be  used  for  the 
storage  and  care  of  engineer  property  not  in  use  in  construction  work. 
An  allotment  of  ^3,500  was  made  by  the  Chief  of  Engineers  on  Jan- 
uary 5,  1901,  for  the  construction  of  two  storehouses  upon  this 
reservation.  At  the  beginning  of  the  tiscal  year  one  large  storehouse 
had  been  nearly  completed.  During  the  liscal  year  both  storehouses 
were  completed .  The  smaller  storehouse  is  in  temporary  use  as  quarters 
for  the  assistant  engineer  in  local  charge  of  the  construction.  It  will 
be  available  for  use  as  a  storehouse  whenever  needed. 

Money  Htatenient, 

GUN    AND   MORTAR   BATTERIES. 

July  1,  1901,  balance  unexpende<l 1731.98 

June  80,  1902,  amount  expendtnl  during  fiscal  year 731. 98 

Emplaceinffnts  for  four  10-iiwh  guns  on  disappearing  carriages, — 
At  the  beginning  of  the  tiscal  year  plans  had  oeen  prepared,  plant 

gurchased  and  partly  installed,  and  tJhe  excavation  had  been  begun. 
Kiring  the  tiscal  year  the  excavation  for  the  platforms  for  three  of 
the  guns,  with  their  magazines,  shell  rooms,  etc.,  has  been  completed. 
The  drains  and  electric  conduits  and  speaking  tubes  have  been  placed 
as  far  as  pmcticable.  Form  lumber  and  ironwork  for  three  of  the 
emplacements  are  on  hand.  The  allotments  made  prior  to  the  end  of 
the  tiscal  year  are  for  the  construction  of  three  emplacements  onl}^, 
and  the  work  has  been  confined  to  those  three  emplacements. 
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Money  attatenient. 

July  1,  UK)1,  balance  unexpended $188,966.50 

June  30,  1902,  amount  expended  during  fiscal  year 44, 985. 90 

Julv  1,  1902,  balance  unexpended 143,980.60 

July  1,  1902,  outstanding  liabilities $3,970.60 

July  1 ,  1902,  amount  covered  bv  uncompleted  contracts 31, 483. 00 

35,463.60 

July  1,  1902,  balance  available 108,527.00 

EmplncemeiiU  f(fr  two  G-lnch  rapid-fire  gun-s  on  pedestal  mounts, — At 
the  beginning  of  the  year  plans  had  been  prepared  and  approved, 
preparations  for  the  work  made,  and  the  forms  partly  erected.  Dur- 
ing the  fiscal  year  the  battery  was  completed  with  the  exception  of 
laying  the  floors,  hanging  the  doors,  the  installation  of  the  ammuni- 
tion hoists,  and  the  final  grading  and  sodding  of  the  parapet,  which 
can  not  be  done  until  settlement  ceases. 

Money  statement. 

July  1,  1901,  balance  unexpended $25,000.00 

Allotte<l  since 7,000.00 

32,000.00 

Withdrawn $10,100.00 

June  30,  1902,  amount  expended  during  fiscal  year 18, 655. 23 

28,755.23 

July  1,  1902,  balance  unexpended  and  available 3, 244. 77 

EmpUicernents  for  three  6-inch  gwis  on  disappearing  carriages. — At 
the  beginning  of  the  fiscal  year  tSe&e  emplacements  were  nearly  com- 
pleted except- the  parados.  During  the  fiscal  vear  the  parados  was 
completed  excepting  the  final  grading  and  sodding.  This  was  left 
until  settlement  ceased.  The  carriages  are  mounted  and  cared  for  by 
the  Engineer  Department.  Guns  had  not  been  received  at  the  end  of 
the  fiscal  year. 

Money  statements, 

GUN   AND   MORTAR  BATTERIBB. 

July  1,  1901,  balance  unexpended $8,186.06 

Allotted  since 1,500.00 

9,686.06 

Withdrawn $4,900.00 

June  30,  1902,  amount  expended  during  fiscal  year 3, 320. 01 

8, 220. 01 

July  1,  1902,  balance  unexpended  and  available 1,466.05 

PRESERVATION   AND   REPAIR  OF   FORTIFICATIONS. 

Julv  1,  1901,  balance  unexpended $189.11 

Withdrawn $43.11 

June  30,  1902,  amount  expended  during  fiscal  year 146. 00 

189.11 

Emplacements  for  fmir  3- inch  rapidfire  guns  on  pedestal  inxmixts. — 
At  the  beginning  of  the  fiscal  year  a  railroad  for  carrying  the  mate- 
rials of  construction  had  been  laid  from  the  wharf  to  the  site  of  the 
work,  a  derrick  and  engine  installed,  the  excavation  completed,  dmins 
laid,   forms  erected,  and   the  concrete  work  commenced.     During 
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the  fiscal  year  the  battery  was  completed,  with  the  exception  of  the 
floors  in  the  magazines  and  shell  rooms,  hanging  the  doors,  and  the 
final  grading  and  sodding  of  the  parapet,  which  can  not  be  done  until 
settlement  ceases. 

Money  Hfatetn^nt, 

July  1,  1901,  balance  unexpended $17,409.81 

Withdrawn $5,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 11 ,  044. 03 

16,044.03 

July  1,  1902,  balance  unexpended  and  available 1, 365.  78 

Empkicement  for  one  3 -inch  rapid-fire  gun  on  peih^Htal  mount, — 
At  the  beginning  of  the  year  the  concrete  work  was  com})leted.  Fill 
and  grading  had  not  been  commenced.  During  the  year  the  parapet 
was  completed,  except  the  final  grading  and  sodding,  which  can  not 
be  done  until  settlement  ceases. 

Money  sUttement, 

July  1,  1901,  balance  unexpended $6, 173. 17 

Withdrawn $3,500.00 

June  30,  1902,  amount  expendeil  during  fiscal  year 1, 951. 58 

5, 451. 58 

July  1,  1902,  balance  unexpended  and  available 721. 59 

CONSTKUCTION   OF  LIGHTER. 

Authority  for  the  construction  or  purchase  of  a  steam  lighter  for 
use  in  connection  with  the  fortification  work  in  Boston  Harbor  was 
given  by  the  Chief  of  Engineers  May  15,  1901.  At  the  beginning  of 
the  year  plans  and  specifications  were  being  prepared.  During  the 
fiscal  year  the  lighter  was  completed  and  delivered.  It  has  been  in 
use  since  December,  19;>1,  and  has  proved  of  great  value  in  facilitat- 
ing the  fortification  work  in  the  haroor. 

Money  Htuternent, 

GUN    AND   MOKTAR   BATTERIES. 

July  1,  1901,  balance  unexi)ended $20,000.00 

June  3iO,  1902,  amount  expended  during  fit<cal  year 20, 000. 00 

TORPEDOES  FOB  HARBOR  DEFENSE. 

Under  an  allotment  from  the  appropriation  for  ''Torpedoes  for 
Harbor  Defense"  the  construction  of  a  ca])le  tank  and  an  extension  to 
the  same  were  authorized.  At  the  beginning  of  the  fiscal  year  the  tank 
as  originally  planned  had  been  completed,  the  extension  to  the  tank 

fartially  finisned,  and  a  frame  shed  partially  constructed  over  the  tank. 
)urhig  the  fiscal  year  the  cover  for  the  tank  was  completed  and  trol- 
leys for  handling  the  cable  were  purchased  and  installed. 

Money  statement, 

July  1,  1901,  balance  unexpended $3, 3a5. 00 

June  30,  1902,  amount  expended  during  fiscal  year 2,467.44 

July  1,  1902,  balance  unexpended 917.56 

July  1,  1902,  outstanding  liabilities 101.55 

July  1,  1902,  balance  available 816.01 
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Suhmarine-minin^f  miUerial. — At  the  heffiiinin^  of  the  fiscal  year 
the  bulk  of  the  material  for  the  submarine-mine  defense  was  stored  in 
one  of  the  old-type  works.  Part  of  it,  consisting  of  anchors, Junction 
boxes,  rope,  etc.,  was  stored  on  the  wharf  used  by  the  Engineer 
Department  in  the  city  of  Boston.  During  the  fiscal  year  this  was 
transferred  to  the  old  fort,  where  the  remamder  of  the  material  was 
stored,  and  put  away  with  the  other  material  of  the  same  classes. 

Mrmey  statements, 

PRESERVATION    AND   REPAIR   OP   FORTIPICATIONB. 

July  1,  1901,  balance  unexpended $273. 66 

Withdrawn $47.99 

June  30, 1902,  amount  expended  during  fifloal  year 225. 57 

273.66 

TORPEDOES    FOR    HARBOR    DEFENSE. 

May  12,  1902,  amount  allotted $100. 00 

June  30,  1902,  amount  expende<l  during  fiscal  year 100. 00 

Sites  for  f(/i*tificati(ms  aiid  senxuxist  defenses, — During  the  fiscal  year 
negotiations  were  in  progress  for  the  acquisition  of  a  tract  for  addi- 
tional batteries.  Part  or  the  tract  was  purchased;  the  Iwlanc^  could 
not  be  purchased  at  what  was  considered  reasona])le  prices,  and  on 
December  20,  1901,  the  Secretary  of  War  authorized  the  acquisition 
by  condemnation  of  all  parts  of  the  desired  tract  which  had  not  been 
acquired  by  purchase.  At  the  end  of  the  liscal  year  the  condemnation 
proceedings  were  in  progress. 

Money  statement, 

July  1,  1901,  balance  unexpended $136,886.38 

June  JM),  1902,  amount  expended  during  fiscal  year 65, 046. 44 

July  1,  1902,  balance  unexpended  and  available 71, 839. 94 

SUPPIJES   FOR   8EACOAST   DEFENSES. 

Under  the  provisions  of  General  Orders,  No.  66,  Headquarters  of 
the  Army,  Adjutant-General's  Office,  1900,  electrical  supplies  were 
purchased  upon  such  requisitions  by  the  post  commanders  as  were 
approved  by  the  Chief  of  Engineers. 

Money  stute^nent, 

July  1,  1901,  balance  unexpended $380.71 

Allotted  since 1,300.00 

1, 680. 71 
June  30,  1902,  amount  expended  during  fiscal  year 1, 056. 36 

July  1,  1902,  l>alance  unexpended 625. 35 

July  1.  1902,  outstanding  liabilities 38.50 

July  1,  1902,  Imlance  available 586.85 

PRESERVATION   AND  REPAIR  OF   FORTIFICATIONS. 

With  funds  from  this  appropriation  various  minor  repairs  were 
made  to  })uildings  and  batteries  at  the  various  forts  from  time  to  time 
during  the  year. 
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OLD    FtniT. 

Julv  1,  1901,  ))alance  unexpended $64.87 

Withdrawn 19.87 

June  80,  1902,  anioimt  exi>endecJ  during  fiscal  vear 55. 00 

64. 87 

SITE   NO.  2. 

July  1,  1901 ,  balance  unexpended iv540. 03 

Withdrawn $0.03 

June  30,  1902,  amount  exi)ended  during  fiscal  year 157. 06 

157.09 

July  1,  1902,  Ixilance  unexpended 382.94 

July  1,  1902,  outstanding  liabilities 4. 00 

July  1,  1902,  Imlance  available 378.94 

SITE    NO.   1. 

July  1,  1901,  balance  unexpende<l $311. 44 

Allotte<l  since 200.00 

$511.44 

Withdrawn 44.04 

June  30,  1902,  amount  exj^nded  during  fiscal  year 467. 40 

511.44 

SITE  NO.  4. 

July  1,  1901,  balance  unexpended $438.75 

Withdrawn $238.94 

June  30,  1902,  amount  exi)en<led  during  fiscal  vear 199. 81 

4:^8. 75 

HITE   NO.  5. 

July  1 ,  1  Wl ,  balance  unexpended $474. 15 

Withdrawn $385.20 

June  30,  1902,  amount  expendeil  during  fisi'al  year 88. 95 

474. 15 

Omtmcta  in  force  during  fiscal  year  ending  June  30y  1902. 

Broken  stone: 

Name  of  contractor:  Pigeon  Hill  (iranite  Company,  Rockport,  Mass. 

Date  of  contract:  August  9,  1901. 

Date  of  commencement:  Immediately  after  date  of  signature  of  contract. 

Date  of  completion:  Within  3  months  from  date  of  commencement. 

Price:  $1.57  per  cubic  yard. 
Broken  stone: 

Name  of  contractors:  Rockport  (iranite  Company  and  Pigeon  Hill  Granite  Com- 
jmriy,  Rockjwrt,  Mass. 

Dat^j  of  contract:  May  14,  1902. 

Date  of  approval:  May  31,  1902. 

Date  of  commencement:  Within  10  days  after  date  of  notification  of  appro^Til  of 
contract. 

Date  of  completion:  <.)n  or  before  December  1,  1902. 

Price:  $1.75  per  cubic  yard. 
Broken  stone: 

Name  of  contractors:  Rockport  Granite  Company  and  Pigeon  Hill  Granite  Com- 
pany, Rockport,  Mass. 

Date  <*>f  contract:  June  7,  1902. 

Dat"  of  commencement:  Within  10  days  after  date  of  signature  of  contract. 

Date  of  completion:  On  or  before  August  31,  1902. 

Price:  $1.75  per  cubic  yard. 
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Steam  lighter: 

Name  of  contractor:  Arthur  D.  Story,  Essex,  Mass. 

Date  of  contract:  August  9,  1901. 

Date  of  approval:  August  19,  1901. 

Date  of  commencement:  On  date  of  notification  of  approval  of  contract. 

Date  of  completion:  120  days  from  date  of  commencement. 

Price:  $19,460. 
Four  6-inch  ammunition  lifts: 

Name  of  contractor:  EUicott  Machine  Company,  Baltimore,  Md. 

Date  of  contract:  August  19,  1901. 

Date  of  conmiencement:  Within  5  days  after  date  of  signature  of  contract. 

Date  of  completion:  Within  00  days  from  date  of  commencement. 

Price:  $1,638. 
Constructing  earth  embankment: 

Name  of  contractor:  John  Cashman,  Quincy,  Mass. 

Date  of  contract:  Novembers,  1901. 

Date  of  commencement:  Within  10  days  after  date  of  signature  of  contract. 

Date  of  completion:  Within  90  days  from  date  of  commencement. 

Price:  60  cents  per  cubic  yard. 
Tile  of  modifieil  book- tile  pattern: 

Name  of  contractor:  National  Fireproofing  Company,  Pittsbui^g,  Pa. 

Date  of  contract:  February  20,  1902. 

Date  of  commencement:  10  days  from  date  of  signature  of  contract. 

Date  of  completion:  Within  90  days  of  commencement. 

Price:  $157.50  per  1,000,  style  A,  and  $210  per  1,000,  style  B. 
Two  10-inch  ammunition  hoists,  with  motors  complete: 

Name  of  contractor:  Ellicott  Machine  Company,  Baltimore,  Md. 

Date  of  contract:  March  25,  1902. 

Date  of  commencement:  Immediately  after  date  of  signature  of  contract 

Date  of  completion:  Within  60 days  rrom  date  of  commencement. 

Price:  $2,376. 
Excavating  and  ditching: 

Name  of  contractor:  Greorge  H.  Keyes,  Charlestown,  Mass. 

Date  of  contract:  April  17,  1902. 

Date  of  commencement:  Immediately  after  date  of  signature  of  contract. 

Date  of  completion:  Within  60  days  from  date  of  commencement 

Price:  55  cents  per  cubic  yard  for  excavating,  and  85  cents  per  cubic  yard  for 
ditching. 
Steel  doors: 

Name  of  contractor:  G.  P.  Bullard  &  Co.,  Boston,  Mass. 

Date  of  contract:  April  17,  1902. 

Date  of  commencement:  Immediately  after  date  of  signature  of  contract. 

Date  of  completion:  Within  90  days  from  date  of  commencement. 

Price:  Single  leaf,  2  feet  6  inches,  $27;  single  leaf,  3  feet,  $30:  single  leaf,  4  feet, 
$40;  double  leaf,  4  feet,  $47;  double  leaf;  6  feet,  $54;  double  leaf,  10  feet,  $86. 
Furnishing  board  to  United  States  employees: 

Name  of  contractor:  Margaret  Riley,  Rutland,  Mass. 

Date  of  contract:  April  28,  1902. 

Date  of  approval:  May  6,  1902. 

Date  of  commencement:  Immediately  after  date  of  notification  of  approval  of 
contract. 

Date  of  completion:  On  or  before  December  15,  1902. 

Price:  16 J  cents  per  meal. 
Saylor's  Portland  cement: 

Name  of  contractor:  Berry  &  Ferguson,  Boston,  Mass. 

Date  of  contract:  May  9,  1902. 

Date  of  approval:  May  22,  1902. 

Date  of  commencement:  Within  10  days  after  date  of  notification  of  approval  of 
contract. 

Date  of  completion:  On  or  before  December  1,  1902. 

Price:  $1.40  per  barrel,  in  sacks. 
Sand: 

Name  of  contractor:  Rowe  Brothers  Company,  Richmond,  Me. 

Date  of  contract:  May  16,  1902. 

Date  of  approval:  June  11,  1902. 

Date  of  commencement:  Within  10  days  after  date  of  notification  of  approval  of 
contract. 

Date  of  completion:  On  or  before  December  1,  1902. 

Price:  67  cents  per  cubic  yard. 
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Sand: 

Name  of  contractor:  Rowe  Brothers  Company,  Richmond,  Me. 

Date  of  contract:  May  16,  1902. 

Date  of  commencement:  Within  10  days  after  date  of  signature  of  contract. 

Date  of  completion:  On  or  before  Augost  31,  1902. 

Price:  70  cents  per  cubic  yard. 
Excavating,  sodding,  etc.: 

Name  of  contractor:  (Jeoi^ce  H.  Keyes,  Charlestown,  Mass. 

Date  of  contra(!t:  May  29, 1902. 

Date  of  approval:  June  11,  1902. 

Date  of  commencement:  Within  10  days  after  date  of  signature  of  contract. 

Date  of  completion:  Within  75  days  from  date  of  commencement. 

Price:  Excavation,  75  cents  per  cubic  yard;  sodding,  75  cents  per  square  yard; 
seeding,  2 J  cents  per  square  yard;  sand  and  gravel  for  masonrv  cover  and 
blind  drains,  |1.75  per  cubic  yard;  placing  the  following  material  furnished 
by  the  United  States:  Vitrified  sewer  pipe,  5  cents  per  linear  foot;  tile  drain 
pipe,  5  cents  per  linear  foot;  inlets,  $2  per  foot;  manholes,  |3  per  foot;  gal- 
vanized-iron  pipe,  2  cents  per  foot;  hydrants,  |1  each;  street  washers  and 
service  boxes,  25  cents  each. 


ROADWAY  AT   MTINTHROP,    MASS. 
[Printed  iu  House  Doc.  No.  680,  Fifty-8evcnth  Congress,  first  session.j 

War  Department, 
Washi7igt</n,  Aj/ril  26,  1902, 

Sm:  I  have  the  honor  to  transmit  herewith,  together  with  other 
papers,  a  letter  from  the  Chief  of  Engineei*s,  U.  S.  Army,  dated  April 
16  instant,  recommending,  for  reasons  stated,  the  relinquishment  and 
dedication  to  the  town  of  Winthrop,  Suffolk  County,  Mass.,  of  a  strip 
of  land,  as  described  in  said  letter,  for  the  purposes  of  a  public  high- 
way, and  that  the  sum  of  $200  be  appropriated  for  the  puipose  of 
grading  and  making  a  roadway  through  the  middle  of  said  strip  of 
land. 

A  draft  of  a  1)111  to  carry  the  alx)ve-indicated  recommendations  into 
effect  is  submitted  herewith,  and  it  is  recommended  that  the  same  be 
enacted  into  law. 

Very  respectfully,  Wm.  Cary  Sanger, 

Acting  Secretary  of  War, 

The  Speaker  of  the  House  of  Representatives. 


Office  Chief  of  Engineers, 

United  States  Army, 

Washmgt<rfi^  April  16,  1902, 

Sir:  In  1891  and  1892  a  tract  of  land  at  Winthrop,  Suffolk  County, 
Mass.  (then  referred  to  as  Grovers  Cliff),  comprismg  numerous  par- 
cels owned  by  different  persons,  was  purchased  by  authority  of  the 
Secretary  of  War  as  a  site  for  fortifications.  This  land  is  now  the  site 
of  Fort  Banks. 

A  private  way,  known  as  "Elm  avenue,"  passed  through  and  formed 
a  part  of  the  ti'act  so  acquired.  The  closing  of  this  avenue  was  neces- 
sary in  connection  with  the  con.struction  and  maintenance  of  the  works 
of  fortification  on  the  site.  The  Secretary  of  War,  on  October  22, 
1891,  authorized  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  then  in 
charge  of  defensive  works  at  that  locality,  to  accept,  in  Ijehalf  of  the 
United  States,  the  donation  of  private  right,  title,  and  interest  in  the 
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portion  of  Elm  avenue  within  the  limits  of  the  tract  authorized  to  be 
acxjuired,  and  to  set  aside  as  a  public  way  a  strip  of  land  25  feet  wide 
on  the  northerly  side  of  the  area  so  acquired  oy  the  United  States, 
extendinjj  from  Elm  avenue  to  Winthrop  street,  as  indicated  on 
accompanying  tmcing''  as  '^ proposed  private  way." 

The  parties  owning  the  fee  in  that  part  of  Elm  avenue  accordingly 
conveyed  to  the  United  States  their  right,  title,  and  interest  therein 
and  tliereto  by  deeds  which  are  recorded  in  the  proper  land  records, 
and  certain  other  parties  who  held  easements  m  tnat  avenue  have 
relinquished  their  easements  by  proper  deeds.  In  fencing  the  reser- 
vation the  United  States  excluded  the  strip  of  land  on  the  northerly 
side  as  described,  leaving  it  open  for  use  as  a  passageway  to  the  pub- 
lic. This  strip  of  land  is  not  now  used  by  the  United  States,  but  it 
has  not  been  graded  and  made  into  a  roaa.  The  engineer  officer  in 
charge  of  fortification  construction  at  the  locality  in  question  states 
that  Elm  avenue  was  an  ordinarv  countrv  road  at  the  time  it  was  taken 
by  the  United  States. 

One  party  holding  property  exterior  to  the  tract  acquired  by  the 
Government  has  entered  suit  against  the  United  States  m  the  United 
Stat(\s  district  court  for  the  district  of  Massachusetts,  claiming  compen- 
sation for  the  taking  of  the  right  of  way  in  Elm  avenue,  xhat  suit 
is  now  pending. 

It  is  submitted  that  the  parties  who  have  released  and  conveyed  to 
the  United  States  their  rights  in  Elm  avenue  as  a  public  way  with  the 
understanding  that  the  United  States  would  set  aside  a  part  of  the 
Government's  land  as  a  public  way,  as  well  as  other  landowners  who 
had  a  right  of  way  over  that  avenue,  are  entitled  to  have  a  perpetual 
right  of  way,  which  shall  be  permanent  and  not  liable  to  be  closed  at 
the  option  or  discretion  of  officers  of  the  Government.  It  is  believed 
that  Congress  alone  has  the  power  to  make  such  disposition  of  the  land 
of  the  United  States. 

It  is  further  thought  that  the  strip  set  aside  by  the  Government  for 
such  purpose  should  be  graded  and  made  into  as  good  a  street  or  road 
as  Elm  avenue  was  at  the  time  it  was  closed  to  travel. 

I  have  therefore  the  honor  to  recommend  that  the  matter  be  pre- 
sented to  (yongress  with  recommendation  that  a  strip  of  land  25  feet 
wide,  extending  along  the  northerly  side  of  the  military  reservation  at 
Fort  Banks  from  the  easterly  side  of  Elm  avenue  to  the  easterly  side 
of  Winthrop  street,  be  relinquished  and  dedicated  to  the  town  of 
Winthrop,  in  the  county  of  Suffolk  and  State  of  Massachusetts,  for 
the  purposes  of  a  public  highway,  and  that  the  sum  of  $200  be  appro- 
priated for  the  purpose  of  grading  and  making  a  roadway  through 
the  middle  of  said  strip  of  land. 

A  full  description  of  the  strip  of  land  recommended  to  be  so  relin- 
quished and  dedicated  is  as  follows: 

Beginning  at  the  point  of  intersection  of  the  northeasterly  side  of  Winthrop  street 
with  the  southeasterly  side  of  the  location  of  the  Boston,  Revere  Beach  ana  Lynn 
Railroad  Company's  nsht  of  way  and  running  thence  northeasterly  along  the  south- 
easterly side  of  said  right  of  way  for  a  distance  of  600  feet,  more  or  less,  to  the  north- 
easterly side  of  Elm  avenue;  thence  southeasterly  along  the  northeasterly  side  of 
Elm  avenue  for  a  distance  of  25  feet;  thence  southwesterly  along  a  line  parallel  to- 
and  25  feet  distant  from  the  southeasterly  line  of  the  location  of  the  Boston,  Revere 
Beach  and  Lynn  Railroad  Company's  right  of  way  to  the  northeasterly  side  of  Win- 
throp street;  thence  northwesterly  along  the  northeasterly  side  of  Winthrop  street 
to  the  point  of  l)eginning. 

«  Not  printed.    Printed  in  House  Doc.  No.  580,  Fifty-seventh  Congress, 
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It  is  further  reconiniendcd  that  these  papers  be  referred  to  the  rjud^e- 
Advoeate-General  of  the  Army  for  the  drafting  of  a  proper  bill  or  joint 
resolution  to  carry  the  foregoing  recommendations  mto  etfect. 

There  are  submitted  herewith  a  copy  of  the  authority  ^iven  by  the 
Secretary  of  War  October  22,  1891,  for  the  acceptance,  m  })ehalf  of 
the  United  States,  of  the  rights  and  title  in  Elm  avenue,  in  considem- 
tion  of  setting  aside  a  portion  of  the  Government  land  as  a  public  way, 
with  a  copy  of  a  drawing  showing  the  land  to  be  so  set  aside;  a  copy 
of  an  opinion"  rendered  oy  the  Attorney-General  under  date  of  Sep- 
tember 5,  1893,  covering  the  title  to  the  portion  of  Elm  avenue  lying 
within  the  boundaries  or  the  tract  acquired  by  the  United  States,  with 
copies  of  the  deeds  of  William  B.  Floyd  and  wife  and  Lucretia  Flovd 
et  aL,  referred  to  therein  by  the  Attorney-General,  and  a  copy  of  a 
deed  of  Phillips  P.  Floyd  and  wife,  executed  subsequently  to  the  date 
of  the  A ttornev -General's  opinion,  releasing  all  their  rights  of  way  and 
easements  in  Elm  avenue. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Gen.,  Chief  of  Ei^ginecrs, 

v.  S,  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 

[Second  indoraemcnt.] 

War  Department, 
Judge-Advocate-General's  Office, 

Washington,  D.  C,  April  '23,  1902. 

Respectfully  returned  to  the  Secretary  of  War. 

It  is  the  practice  of  the  State  legislatures,  in  ceding  jurisdiction  over 
lands  acquired  by  the  United  States  for  public  pui-poses,  to  stipulate 
for  the  retention  of  such  county  roads  or  other  mea.ns  of  communi- 
cation as  are  necessary  to  the  public  convenience,  and  such  reserva- 
tions of  jurisdiction,  when  reasonable,  are  accepted  by  the  United 
States. 

In  this  case,  as  the  site  of  the  public  wav  under  consideration,  then 
Elm  avenue,  in  the  town  of  Winthrop,  Mass.,  was  needed  for  forti- 
fication purposes,  I  concur  in  the  recommendation  of  the  Chief  of 
Engineers  that  an  ecfuivalent  way,  so  situated  as  not  to  interfere  with 
the  use  of  the  tract  for  fortification  purposes,  should  be  reconveyed 
to  the  town  of  Winthrop.  The  draft  of  a  bill  calculated  to  accomplish 
that  purpose  is  submitted  herewith. 

Geo.  B.  Davis, 
Judge- Advocate-  General. 

Be  it  enacted  by  the  Senate  and  Home  of  Representativejf  of  the  United  States  of  America 
in  CongreHH  assembledf  That  the  Secretary  of  War  be,  ancl  he  hereby  is,  authorizeil  to 
convey  to  the  town  of  Winthrop,  in  the  county  of  Suffolk,  State  of  Massachusetts, 
for  i>erpetual  une  as  a  public  road,  the  following  described  tract  of  land: 

A  stnp  of  land  twenty -five  feet  wide,  extending  along  the  northerly  side  of  the 
United  States  military  reservation  at  Fort  Banks,  from  the  easterly  side  of  Elm 
aveinie  to  the  easterly  side  of  Winthrop  street,  town  of  Winthrop,  in  the  county  of 
Suffolk,  Massachusetts,  and  more  particularly  describe<l  as  follows: 

"B^inning  at  the  point  of  intersection  of  the  northeasterly  side  of  Winthrop 
street  with  tlie  southeasterly  side  of  the  location  of  the  Boston,  Revere  Beach  and 
Lynn  Railroad  Company's  right  of  way  and  running  thence  northeasterly  along  the 
southeasterly  side  of  said  right  of  way  for  a  distance  of  six  hundred  feet,  more  or  less, 
to  the  northeasterly  side  of  Elm  avenue;  thence  southeasterly  along  the  northeast- 
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erlyMilc  of  Elm  avenue  for  a  distance  of  twenty-five  feet;  thence  sunt }i\vt»pterly  along 
a  line  i)arallel  to  and  twenty-live  feet  dintant  from  the  southeasterlj'  lint*  of  tlie  loca- 
tion of  the  Boston,  Revere  Beach  and  Lynn  Railroad  Companv's  rijjht  or  way  to  the 
northeasterly  side  of  Winthrop  btreet;  tfcence  northwesterly  along  tlie  nortlieasterly 
side  of  Winthrop  street  to  the  point  of  beginning,"  the  said  land  l)eing  bo  oaiveyeli 
to  the  town  of  Winthrop  in  exchange  for  the  land  and  easements  coiujirised  in  film 
avenue  in  said  town  of  Winthrop  which  was  conveyed  to  the  United  States  in 
eighteen  hundred  and  ninety-one  and  eighteen  hundred  and  ninety-two  as  a  site  for 
the  construction  of  fortifications;  and  with  a  view  to  convert  the  said  strip  into  as 
good  a  street  as  Elm  avenue  was  at  the  time  of  ita  conveyance  to  the  Uniteil  States, 
the  sum  of  two  hundred  dollars  is  hereby  appropriated,  to  be  paid*  out  of  any  money 
in  the  Treasury'  not  otherwise  appropriated,  to  be  expended  under  the  direction  of 
the  Chief  of  Engineers,  United  States  Army,  for  the  purpose  of  grading  and  miilring 
a  road  upon  and  through  tlie  said  strip  of  land. 


Know  all  men  by  these  presents : 

That  I,  William  B.  Floyd,  of  Winthrop,  in  the  county  of  Suffolk  and  Common- 
wealth of  Massachusetts,  in  consideration  of  $1  and  other  gooil  and  valuable  consid- 
erations paid  by  the  United  States  of  America,  and  for  the  furttier  consideration  of 
1125,  the  receipt  whereof  is  hereby  acknowledged,  and  also  upon  the  condition 
hereinafter  expressed,  do  hereby  remise,  release,  and  forever  quitclaim  unto  the  said 
United  States  all  my  right,  title,  and  interest  in  and  to  all  that  portion  of  a  certain 
private  way  called  Elm  avenue,  situated  in  said  Winthrop  and  lying  southerly  of  a 
line  parallel  with  the  southerly  line  of  the  location  of  tne  Boston,  Winthrop  and 
Shore  Railroad  and  25  feet  distant  therefrom  in  a  southerly  direction;  and  I  also 
release  unto  the  said  United  States  all  my  right  of  passage  over  said  portion  of  Elm 
avenue,  and  I  consent  that  the  same  may  1^  forever  closed  to  travel. 

This  release  and  consent  are  made  and  given  upon  the  condition  that  the  said 
United  States  shall  lay  out,  construct,  and  maintain  a  public  way  25  feet  in  width, 
connecting  Winthrop  street  with  that  portion  of  Elm  avenue  lying  northerly  of  said 
line  parallel  with  and  25  feet  distant  in  a  southerly  direction  from  the  southerlv  line 
of  the  location  of  the  Boston,  Winthrop  and  Shore  Railroad.    The  location  of  said 


public  way  is  to  be  as  thoroughly  constructed  as  that  part 
which  is  to  be  discontinued,  and  it  is  to  be  completed  and  opened  to  public  travel 
by  July  1,  1893,  or  as  soon  thereafter  as  shall  be  reasonably  practicable. 

To  have  and  to  hold  the  granted  premises,  with  all  the  privileges  and  appurte- 
nances thereto  belonging  to  the  said  United  States  and  its  assigns,  to  their  own  use 
and  behoof  forever. 

And  1  do  hereby,  for  myself  and  my  heirs,  executors,  and  administrators,  covenant 
with  the  said  grantee  and  its  assigns  that  the  granted  premises  are  free  from  all 
incumbrances  made  or  suffere<l  by  me,  and  that  I  will,  and  my  heirs,  executors,  and 
administrators  shall,  warrant  and  defend  the  same  to  the  said  grantee  and  its  assigns 
forever  against  the  lawful  claims  and  demands  of  all  persons  claiming  by,  through, 
or  under  me,  but  against  none  other. 

And  for  the  consideration  aforesaid  I,  H.  Augusta  Floyd,  wife  of  the  said  William 
B.  Floyd,  do  hereby  release  unto  said  grantee  and  its  assigns  all  right  of  or  to  both 
dower  and  homestead  in  the  granted  premises. 

In  witness  whereof  we,  the  said  William  B.  Flovd  and  H.  Augusta  Floyd,  hereunto 
set  our  hands  and  seals  this  23d  day  of  May,  in  the  year  1893. 


Signed,  sealed,  and  delivere<l  in  presence  of — 
David  Floyd,  2d. 


William  B.  Floyd. 
H.  Augusta  Floyd 


EL.  s.] 
L.   8.J 


May  24,  1893. 


Commonwealth  of  Massachusetts,  Suffolk^  sb: 

Then  personally  appeared  the  above-nameil  William  B.  Floyd  and  acknowledged 
the  foregoing  to  be  his  free  ac^t  and  deed  before  me. 

David  Floyd,  2d, 
Justice  of  the  Peace. 

Boston,  September  11, 189$, 
Received  and  entere<l  with  Suffolk  deeds,  libro  2152,  page  283. 
Attest: 

Tnos.  F.  Temple,  Register. 

«  Not  printed. 
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Depaktment  ok  .TrsTicE, 
Wtishhifjtojiy  D.  (\f  Septernhr  5j  1S9S. 

Sir:  I  herewith  tranBmit  sundry  deeds  and  other  jjapern  recently  forwanUnl  to  this 
Department  by  the  assii^tant  Unittnl  States  attorney  for  the  district  of  Massachusette, 
relating  to  the  site  lately  purchased  for  mortar  fcatt^ries  at  Winthrop,  Mass.  The 
dee<ls  referred  to  comprise  the  following: 

(1)  De€d  of  William  B.  Floyd  and  wife  to  the  Unite<l  States,  date<i  May  23  and 
acknowledged  May  24,  1893,  quit<^laiming  all  the  right,  title,  and  interest  of  the 
grantors  in  and  to  a  certain  private  way,  called  '*Elm  avenue,"  lying  within  the 
Doundaries  of  said  site. 

(2)  Deed  of  Lucretia  Floyd,  widow  of  Edward  Floyd,  and  others  to  the  United 
States,  dated  November  24,  1891,  and  acknowledged  June  8,  1893,  qiiitclaiming  all 
the  right,  title,  and  interest  of  the  grantors  in  and  to  the  same  private  way  lying 
within  the  lx)undaries  aforesaid. 

(3)  Deed  of  Hermon  B.  Tewksbury  and  wife  to  the  United  States,  dated  July  21, 
1893,  and  acknowledged  same  dav,  quitclaiming  all  the  right,  title,  and  interest  of 
the  grantors  in  and  to  a  certain  other  private  way,  called  Cherry  street,  lying  within 
the  boundaries  aforesaid. 

The  last-mentioned  deed  appears  to  extinguish  all  outstanding  interests  in  that 
part  of  the  private  way  called  Cherry  street  which  is  situated  within  the  boundaries 
of  said  site. 

The  other  deeds  above  mentioned  (1  and  2)  extinguish  all  the  interest  of  the  respec- 
tive grantors  therein  in  so  much  of  the  private  way  called  Elm  avenue  as  lies  within 
the  same  boundaries.  As  regards  this  private  way,  however,  there  would  seem  to  be 
still  outstanding  some  intere.^  in  the  same  belonging  to  other  parties,  namel  v,  Philips 
P.  Floyd,  Sumner  Floyd,  Jane  England,  S.  G.  Irwin,  H.  E.  Mills,  and  D.  if.  Blaney. 

In  my  opinion  each  of  tlie  three  dee<l8  mentioned  is  sufficient  for  the  purpose  for 
which  It  is  intended. 

I  am,  sir,  very  respectfully,  Richard  Olney, 

A  ttomey-  General, 

The  Sbcrktary  of  War. 

[Second  indoniGmcnt.] 

Office  ('hief  of  Engineers,  U.  S.  Army, 

September  8,  1893, 

ReepectfuUy  referred  to  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  who  is 
requested  to  secure  from  Philips  P.  Floyd,  Sumner  Floyci,  Jane  England,  S.  G. 
Irwin,  H.  E.  Mills,  and  D.  H.  Blaney,  named  herein,  deecls- releasing  their  respec- 
tive interests  in  Elm  avenue. 

When  payments  have  been  ma<lo  and  proper  reconi  made  of  the  deeds  herewith 
these  papers  should  be  returned  to  this  office. 

H.  M.  Adams, 
Ading  Chief  of  Engineers. 

[Third  indorsement.] 

United  States  Engineer  Office, 

BogUnif  Mass.f  October  17 y  189S. 

Respectfully  returned  to  the  Chief  of  P}ngineers,  United  States  Army. 

S.  M.  Mansfield, 
lAeuienant'CoUmel  of  Engineers, 


Know  all  men  by  these  presents: 

That  we,  Phillips  P.  Floyd  and  Sally  A.  Floyd,  wife  of  said  Phillips  P.  Floyd,  of 
Winthrop,  in  the  county  of  Suffolk  and  Commonwealth  of  Massachusetts,  in  con- 
sideration of  $200  to  us  paid  by  the  United  States  of  America,  the  receipt  whereof  is 
hereby  acknowledged,  do  hereby  remise,  release,  and  forever  quitclaim  unto  the  said 
United  States  of  America  all  the  remaining  rights  and  estate,  it  any,  of  either  or  l)oth 
of  us,  including  the  dower  and  homestead  of  said  Sally  A.  Floyd,  m  and  to  a  certain 
tract  of  land  situated  at  what  is  commonly  called  Grover's  Clin,  in  the  town  of  Win- 
throp, in  the  county  and  Commonwealth  aforesaid,  being  the  tract  of  land  recently 
acquired  by  said  United  States  of  America  for  the  site  of  a  mortar  battery.  The 
boundary  of  said  entire  tract  is  indicated  by  a  broad  shaded  black  line  on  a  plan 
marked  **Plan  showing  tract  of  land  in  the  town  of  Winthrop,  Mass.,  purchased  or 
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to  K>  purirhiu^ed  by  the  United  States  for  pnrpc)K»s  of  national  defense,  Hied  in  the 
oflico  of  the  Hecretarv  of  the  Commonwealth  of  Mas-^aachusctH,  in  acc^ordam^  with 
chapter  81  of  the  actrtof  1891,  dated  February  18,  1892,  S.  M.  Mansfield,  lieutenant- 
colonel  of  eujj;iiieerrt,"  naid  jjlan  l>eing  now  in  the  office  of  the  sei^retary  of  the  Com- 
monwealth of  Massachusetts  and  numbere<l  3050  on  the  tiles  of  8ai<i  sei'retarv. 

And  i^articularly  we  release,  jrrant,  bargain,  sell,  and  convey  unto  the  said  Vnited 
States  of  America  all  the  rights  of  way  and  other  easements,  if  any,  of  either  or  both 
of  us  in  the  private  way  or  street  commonly  called  Elm  avenue,  as  shown  on  said 
plan. 

And  for  the  consideration  aforesaid  we  hereby  release  the  said  United  States  of 
America  from  all  other  claims  and  demands,  if  any,  of  every  name  and  nature  that 
either  or  both  of  us  may  now  have  against  said  United  States  of  America. 

To  have  and  to  hold  the  grante<i  premises,  with  all  the  privileges  and  appurte- 
nances thereto  l>elonging,  to  the  said  United  States  of  America  and  its  assigns,  to  its 
an«l  their  own  use  and  behoof  forever. 

In  witness  whereof  we,  the  paid  Phillips  P.  Floyd  and  Sally  A.  Floyd,  have  here- 
unto set  our  hands  and  seals  this  19th  day  of  January,  in  the  year  1894. 

Phillips  P.  Floyd,     [seal.! 
Sally  A.  Floyd.         [ssal.] 
Signe<l,  sealed,  and  delivered  in  presence  of — 

Sumner  Fix)YD. 
(To  both. ) 

January  19,  1894. 

C-OMMON WEALTH    OF   MASSACHUSETTS,  SuffoUCy  88: 

Then  personally  appeared  the  above-named  Phillips  P.  Floyd,  and  acknowledged 
the  foregoing  instrument  to  be  his  free  act  and  deed  before  me. 

Sumner  Floyd, 

Justice  of  tJie  Peace, 

BosrroN,  Febrtutry  fO,  1S94, 

Received  and  entered  with  Suffolk  deeds,  libro  2180,  page  527. 
Attest: 

Thos.  F.  Temple,  Regiji^ter 


Know  all  men  by  these  presents: 

That  we,  Lucretia  Flovd,  widow  of  Mward  Floyd;  David  Floyd,  2d;  Adelaide  M. 
Floyd,  Lucy  A.  Floyd,  llarriet  S.  Floyd,  Phillips  P.  Flovd,  Mary  Floyd,  widow  of 
John  Floyd,  all  of  Winthrop,  in  the  cdunty  of  vSuffolk;  hfenrv  Barber,  and  Eliza  F. 
Barber,  wife  of  the  said  Henry,  in  her  right,  of  Boston,  insairl  county;  Sarah  Smith, 
of  said  Boston;  John  W.  Covell  and  Charlotte  F.  Covell,  wife  of  said  John,  in  her 
riKlit,  of  Maiden,  in  the  county  of  Middlesex,  all  in  the  Commonwealth  of  Maa»- 
chusetts,  in  consideration  of  1^1  to  us  paid  by  the  Unite<i  States  of  America,  the 
n^ceipt  whereof  is  hereby  acknow^ledged,  do  hereby  remise,  release,  and  forever  quit- 
claim imto  the  said  Unite<l  States  all  our  right,  title,  and  interest  in  and  to  a  certain 
parcel  of  land  situated  in  said  Winthrop,  l)eing  a  part  of  a  strip  of  land  known  as 
Kim  avenue,  and  being  shown  on  a  plan  dated  Novemlxjr  23,  1891,  signed  by  S.  M. 
Manslield,  lieutenant-colonel  of  engineers,  to  be  recorded  herewith,  being  the  par- 
cel marke<l  "Kim  ave.,  private  way,"  and  extending  from  Revere  street  to  the 
''public  way"  shown  on  said  plan. 

Saifl  parcel  is  further  described  as  follows:  liounded  northeasterly  by  land,  now  of 
the  United  States,  formerly  of  Jane  England,  Phillij)s  P.  Floyd,  Sumner  Floyd,  and 
William  B.  Floyd;  southeasterly  by  Revere  street;  southwesterly  by  land,  now  of 
the  United  States,  formerlv  of  Anna  B.  Stanley,  Agnes  L.  Comer,  heirs  of  Edward 
Floyd,  David  fl.  Blaney,  flenry  E.  Mills,  and  *S.  G.  Irwin,  and  northwesterly  by  a 
part  of  said  ]>assageway  shown  on  said  plan  by  a  red  line,  and  being  the  easterly 
boundary  of  the  "jaiblic  way:" 

To  have  and  to  hold  the  gnmte<l  premises,  with  all  the  privileges  and  appurte- 
nances thereto  l)elonging,  to  the  said  Unite<i  States  and  its  assigns,  to  their  own  use 
and  behoof  forever. 

An«l  we  do  hereby,  for  ourselves  and  our  heirs,  executors,  and  adrainistratons, 
covenant  with  the  said  grantee  and  its  assigns  that  the  granted  premises  are  free  from 
all  incumbrances  made  or  suffere<i  by  us,  and  that  we  will,  and  our  heirs,  executore, 
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and  administrators  ehall,  warrant  and  defend  the  same  to  tlie  said  grantee  and  its 
assigns  forever  against  the  lawful  claims  and  demands  of  all  persons  claiming  by, 
through,  or  under  us,  but  against  no  other. 

And  for  the  consideration  aforesaid  we,  Sallie  A.  Floyd,  wife  of  the  said  Phillips, 
and  Belle  A.  Floyd,  wife  of  the  said  David,  do  hereby  release  unto  the  said  grantee 
and  its  assigns  all  right  of  or  to  both  dower  and  homestead  in  the  granted  premises. 
In  witness  whereof  we,  the  said  Lucretia  Floyd,  David  Floyd,  2d,  Adelaide  M. 
Floyd  (unmarried),  Lucv  A.  Floyd  (unmarried),  Harriet  S.  Floyd  (unmarried), 
Phillips  P.  Floyd,  Mary  Floyd,  Henry  Barber,  Eliza F.  Barber,  Sarah  Smith  (widow), 
John  \V.  Coveli,  Charlotte  F.  Covell,  Sallie  A.  Floyd,  and  Belle  A.  Floyd,  hereunto 
set  our  hands  and  our  common  seal  this  24th  day  of  November,  in  the  year  1891. 
Signed,  sealed,  and  delivered  in  presence  of — 

Lucretia  Floyd,     [l.  h.] 

David  Floyd,  2d. 

Adelaide  M.  Fix)yd. 

Lucy  A.  Floyd. 

Harriet  S.  Fix)yd. 

Henry  Barber. 

Eliza  F.  Barber. 

Sarah  A.  Smith. 

Belle  A.  Floyd. 

Mary  Floyd, 

John  W.  Covell. 

Charlotte  F.  Covell. 

June  8,  1903. 

Commonwealth  of  Massachusetts,  Suffolk^  ss: 

Then  personally  appeared  the  above-named  David  Floyd,  2d,  and  acknowledged 
the  foregoing  instrument  to  be  his  free  act  and  deed,  before  me — 

Henry  A.  Wyman, 

Jvstice  of  the  Peace, 

Boston,  September  II,  189S. 

Received  and  entered  with  Suffolk  deeds,  liber  2152,  page  281. 
Attest: 

Thos.  F.  Temple,  Register. 


Office  of  United  States  Attorney, 

Boston^  March  9,  1894. 

Sir:  In  pursuance  of  instructions  from  the  Attorney-General,  I  have  this  day  caused 
the  suit  of  the  United  States  v.  Certain  Lands  in  Winthrop,  district  court  No.  434,  to 
be  discontinued. 

This  step  was  taken  because  a  good  title  has  been  obtained  to  all  the  land  for  the 
Government,  and  so  far  as  any  easements  of  persons  living  outside  the  tracts  are  con- 
cerned it  was  deemed  wiser  to  let  these  persons  take  the  initiative,  if  they  think  that 
they  have  any  rights  and  that  their  rights  are  worth  anything,  than  to  put  the  Gov- 
ernment to  the  expense  of  filing  another  petition  for  the  condemnation  of  such  specu- 
lative and  doubtful  interests. 

Very  respec^tfully,  Sherman  Hoar. 

Lieut.  Col.  S.  M.  Mansfield, 

Post'Offiee  Building^  BoMon. 


United  States  Engineer  Office, 

Boston^  Mass.y  October  16 ^  1891, 

General:  I  have  the  honor  to  report,  in  reference  to  the  acquisition  of  the  land  for 
site  of  mortar  batteries  at  Grovers  Cliff,  Mass.,  that  the  parties  owning  the  fee  in  Elm 
avenue,  a  private  way  crossing  about  the  middle  of  the  site,  are  willing  to  deed  all 
their  right,  title,  and  interest  in  and  to  said  Elm  avenue,  south  of  the  Winthrop  Shore 
Railroad,  in  exchange  for  a  right  of  way  running  parallel  with  and  south  of  said  Win- 
throp Shore  Railroad,  between  the  northerly  side  of  Elm  avenue,  where  it  crosses 
the  railroad,  and  Cherry  street,  as  will  appear  on  the  accompanying  tracing. 

ENO  1902 42 
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This  proj)08ition  seems  to  be  very  favorable  to  the  United  States,  and  least  inter- 
feres with  its  property.  The  Uniteti  States  must  have  the  fee  in  Elm  avenue,  aiid 
this  arran^ment  is  a  very  easy  way  out  of  the  difficulty,  and  will  give  those  owning 
rights  in  Elm  avenue  equally  good  means  of  access  to  their  estates  beyond  the  rail- 
road, rights  which  it  can  hardly  be  expe<'ted  they  will  voluntarily  surrender. 

I  have  respectfully  to  request  full  authorization  from  the  Department  before  com* 
pleting  negotiations,  as  some  sort  of  covenant  must  be  entered  into. 
Very  respectfully,  your  obedient  servant, 

S.  M.  M ANBFIBLD, 

Lieutena7U'(Jol(melj  Corps  of  Engmeen, 
Brig.  Gen.  Thomas  L.  Casey, 

OiUf  of  Engineers  V,  S.  Armtjy 

Washington^  I),  C. 

[First  indorsement.] 

Office  Chief  of  Engineers  U.  S.  Army, 

October  20,  1891, 

Respectfully  submitted  to  the  Secretary  of  War,  recommending  that  Lient  CoL 
S.  M.  Mansfield,  Corps  of  Engineers,  be  authorized  to  accept  in  benalf  of  the  United 
States  the  donation  of  all  pnvate  right,  title,  and  interest  to  Elm  avenue,  south  of 
the  Winthrop  Shore  Railroad,  and  to  set  aside  as  a  public  way  the  portion  of  the 
site  of  mortar  batteries  at  Grovers  Cliff  indicated  on  the  tracing  herein  as  **  Proposed 
private  way.** 

Tnos.  Lincoln  Caset, 
Brigadie)'- General f  Chief  of  Engineers, 

[Second  indonement.] 

War  Department,  October  22,  1891. 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War: 

John  Tweedale,  Chief  Clerk, 

[Third  indorsement.] 

Office  Chief  of  Engineers  U.  S.  Army, 

October  2S,  1891, 

Respectfully  retnmerl  to  Lieutenant-Colonel  Mansfield,  inviting  attention  to  pre- 
ceding indorsements,  by  which  he  will  be  guided. 

Before  acceptance  of  title,  the  title  papers  tnus^i  be  8ul)mitted  for  the  action  of  the 
Attorney-General,  as  in  cases  of  purchases  of  land. 

When  such  record  as  may  be  necessary  has  been  made,  these  papers  will  be 
returned  to  this  office. 
By  command  of  Brigadier-General  Casey: 

John  G.  D.  Knight, 
Captain,  Corps  of  Ev.gineers, 

[Fourth  indorsement.] 

United  States  Engineer  Office, 

Boston,  Masa.,  October  26,  1891, 

UoHiHJctfully  returned  to  the  Chief  of  Engineers  United  States  Army,  in  accordance 
with  third  indorsement. 

S.  M.  Mansfield, 
Lieutenant-Colonel  of  Engineers, 


2D. 

DEFENSES  OF  SOUTHEAST   COAST  OF   MASSACHUSETTS  AND   RHODE 
ISLAND  AT  NEW  BEDFORD,  MASS.,  AND  NEWPORT,  R.  I. 

Officer  in  charge,  Maj.  George  W.  Goethals,  Corps  of  Engineers: 
assistant,  Lieut.  Robert  P.  Jolinston,  Corps  of  Engineers,  until 
August  10,  1901;  Division  Engineer,  Col.  Cliarles  R.  Suter,  Corps  of 
Engineers. 
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NEW   BEDFORD,    MASSACHUSETTS. 

« 

Gun  emplacements, — At  the  beginning  of  the  fiscal  ye^r  the  two 
8-in(?h  gun  emplacements  were  in  charge  of  the  artillery,  and  the 
emplacements  tor  the  two  5-inch  and  four  4:-inch  rapid-tire  gimw  were 
practically  completed. 

During  the  hscal  year  just  ended  construction  work  consisted  of 
repairing  the  bomb  proof  of  the  west  5-inch  gun  emplacements,  repair- 
ing the  angle  of  the  east  wing  wall,  and  placing  hand  rails  in  rear  of 
the  gun  platforms.     This  battery  is  still  waiting  for  the  guns. 

Money  stutement, 

Julyl,  1901,  balance  unexpended |5i,6(38.()6 

June  30,  1902,  amount  expended  during  fiscal  year |769. 24 

Returned  to  United  States  Treasury 899.42 

1,(«58.66 

On  the  3-inch  rapid-fire  batteries,  there  remains  the  finishing  of 
the  top  steps  to  the  gun  platforms  and  the  platforms  themselves,  this 
work  being  deferred  until  the  receipt  of  tne  base  rings.  The  doors 
were  hung  and  painted  during  the  fiscal  3' ear,  and  emplacements  repaired 
where  settlement  had  occurred  after  very  heavy  rains. 

Money  statement, 

July  1,  1901,  balance  unexpended $4, 841. 37 

June  30,  1902,  amount  exj^ended  during  fiscal  year 4, 602. 48 

July  1,  1902,  balance  unexpended  and  available 238. 89 

Preser^vation  and  repair  ({f  fcrrtificatums, — Under  allotments  from 
this  approj)riation,  iron  and  wood  work  have  been  paint(?d,  lifts 
repaired,  minor  repairs  made  to  drains,  and  dmins  cut  on  platforms 
of  8-inch  emplacements  and  in  various  rooms  and  passages.  The  most 
important  work  was  the  lining  of  the  magazines  of  the  8-inch  emplace- 
ments so  as  to  prevent  water  percolating  through  the  masses  from 
collecting  on  the  magazine  floors.  Walls  of  brick  and  ceilings  of 
sheet  copiHjr  were  used  for  the  purpose,  and  very  successfully. 

Money  statements, 

GBNKRAL  WORK  OF  REPAIK. 

July  1,  1901,  balance  unexpended $809.93 

June  30,  1902,  amount  expended  during  fiscal  year 732. 00 

July  1 ,  1902,  Ijalance  unexpended  and  available 77. 93 

PREVENTION  OF  DAMPNESS  IN  BATTERIES. 

July  1,  MK)i,  balance  unexpended $150.00 

Returneil  to  United  States  Treasury 150.00 

CARE  OF  TORPEDO  MATERIAL. 

July  1,  1901,  balance  unexpended $17. 15 

June  30,  UK)2,  amount  expended  during  fiscal  year $2. 59 

Returneil  to  United  States  Treasury 14. 65 

17. 15 

Torpedo  material. — ^The  cable  was  tested  during  the  month  of  Jan- 
uary, 1902,  and  tmnsferred  to  the  artillery,  thereby  completing  the 
transfer  of  all  material  for  this  purpose  at  that  locality. 
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Money  afateinent, 

July  1,  1901,'  balance  unoxiM'iiilecl $150. 00 

June  30,  1902,  amount  expendeii  during  fiscal  year $116. 80 

Returned  to  United  States  Treasury aS.  20 

150. 00 

Mining  cfi^em/iie, — ^Thc  casemate  leaked  badly  and  was  lined  in  the 
same  way  as  the  magazine.s  of  the  8-inch  gun  emplacements  with  brick 
walls  and  sheet-copper  ceiling,  with  equaily  gocxl  result^:}.  The  case- 
mate was  wired,  tnereby  completing  all  necessary  work  except  the 
setting  up  of  the  engine,  which  it  was  thought  best  to  leave  dismantled 
until  required.     The  casemate  has  been  ti-ansferred  to  the  artillery. 

Money  titnteitietit, 

July  1,  1901,  balance  unexpc^nded $995.  S2 

June  30,  1JK)2,  amount  expended  during  fiscal  year $948. 14 

Returned  to  United  States  Treasury .' 47. 68 

995.82 

Torpedo  8torelu>K-He. — A  building  of  brick  with  slate  roof  supported 
b}"  steel  trusses  was  completed  at  the  l)eginning  of  the  iiscal  year,  with 
the  exception  of  the  following,  which  was  done  during  the  past  year, 
thereby  finishing  the  storehouse:  Hanging  doors  and  shutters,  build- 
ing i-acks  for  mines,  placing  traveler  and  trolley,  and  connecting  the 
railroad  within  the  building  to  that  on  the  wharf.  This  building  has 
been  transferred  to  the  artillery. 

Moti  ey  tit  <f  ten  I  en  t, 

July  1,  1901,  balance  unexpended : $2, 095. 66 

June  30,  1902,  auiount  expended  during  fiscal  vear $2, 001. 06 

Returned  to  United  States  Treasury ' 94.60 

2, 095. 66 

Range-finder  station, — Under  date  of  June  10, 1902,  an  allotment  of 
$2,865  was  made  for  the  erection  of  a  range-finder  station,  instrument 
type  A,  for  temporary  protection  of  an  azimuth  instrument  and  for 
laying  out  a  horizontal  ba^se  line.  As  the  range  finder  is  to  be  used  in 
connection  with  the  maneuvers  in  the  fall,  the  base  and  pedestal  for 
the  instrument  are  to  be  made  permanent,  but  the  house  only  a  tem- 
porary structure.     No  work  has  as  yet  been  done. 

Mimey  statement, 

June  30,  1902,  amount  allotted  I  since  July  1,  1901 $2,365.00 

July  1,  1892,  balam-c  unexpended 2,365.00 

Fire-control  synteht  and  searchlight, — Under  date  of  June  17,  1902, 
the  sum  of  $3,400  was  allotted  for  installing  the  telautograph  and 
telephone  cables  and  for  the  temporary  installation  of  a  24-inch  search- 
light for  use  in  connection  with  the  maneuvers.  Requisition  was 
made  on  June  5,  1902,  for  the  telautograph  and  telephone  cable,  which 
is  to  be  furnished  by  the  Signal  Corps,  and  orders  were  placed  for  the 
power  cables.  A  small  engine  plant  will  be  used  for  furnishing  the 
necessary  current. 

Mon^l  }<tatem<mt. 

Juno  30, 1902,  amount  allotted  since  July  1,  1901 $3,400.00 

July  1,  1JK)2,  outHtandinK  liabilities....*. 42.15 

July  1,  1902,  balance  available 3,357.85 
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NARRAOAN8ETT   BAY,  RHODE   ISlJVND. 

JEtectric'light  plants, — The  money  allotted  under  date  of  November 
27,  1900,  for  the  installation  of  a  central  electrie-light  plant  at  the 
defenses  of  the  eastern  entrance,  and  under  which  allotment  work  was 
begun  during  the  past  fiscal  year,  has  been  expended  for  the  purposes 
for  which  aTlotted,  and  an  iulditional  allotment  of  $5,000  was  made 
under  date  of  May  1,  1902,  from  funds  in  hand  for  the  completion  of 
the  work.  The  plant  is  completed,  and  but  for  the  failure  of  some  of 
the  cells  of  the  storage  batter}^  to  come  up  to  the  requirements  of  the 
specifications,  and  which  the  company  proposes  to  make  good,  the 
plant  is  read}"  for  transfer  to  the  artillery  for  use.  The  plant  is 
aesigncd  to  furnish  light  to  the  various  batteries,  to  the  search- 
lights, and  alternately  for  garrison  and  post  purposes.  It  consists 
oi  a  centi-al  power  house  of  brick,  with  slate  roof  supported  by 
steel  trusses  for  the  boiler  and  generating  sets,  and  an  independent 
storage-battery  house,  also  of  brick  and  slate  roof;  this  latter 
structure  was  made  necessar}-  by  reason  of  the  difficulty  experienced 
in  keeping  a  storage  battery  in  good  working  condition  in  the  wet 
rooms  of  the  emplacements.  Steam  is  furnished  by  a  Worthington 
water-tube  lK)iler  and  power  by  two  30-kilowatt  General  Electric  Com- 
pany's dynamos  and  engines,  which  were  substituted  for  generators 
to  be  furnished  under  contract  by  the  McCa^^  Engineering  Company 
when  they  failed  to  furnish  sets  complying  with  the  requirements  of 
the  specifications.  The  storage  batteries  are  of  the  electric  chloride 
and  Willard  types.  All  the  wires  are  underground  in  vitrified  ducts. 
The  number  of  building  and  post  lights,  as  furnished  by  the  Quarter- 
master's Department  when  the  estimates  were  first  prepared,  has  been 
very  materially  increased  and  the  plant  is  now  taxed  to  its  utmost. 
Provision  has  been  made  in  the  power  house  for  duplication  of  the 
plant  and  for  increasing  the  capacity  of  the  storage  battery  up  to  the 
maximum  now  adopted  as  the  standard. 

Money  statement. 

July  1,  1901,  balance  unexpended $43,807.60 

June  30,  1902,  amount  allotteii  since 5,000.00 

48, 807.  60 
June  30,  1902,  amount  expende<l  durinj<  fiscal  year 41, 245. 16 

July  1,  1902,  Imlanoe  unexpendeii 7, 562. 44 

July  1,  1902,  outstanding  liabilities $805. 03 

July  1,  1902,  amount  covered  bv  uncompleted  contracts 3, 100. 00 

.?,  905. 03 

July  1,  1902,  l)alance  available 3,657.41 

On  March  15,  1901,  $31,020  were  allotted  for  the  installation  of  an 
electric-light  plant  at  defenses  of  the  western  passage.  During  the 
past  fiscal  year  contracts  were  entered  into  for  furnishing  the  neces- 
sary material,  the  power  house  has  been  completed,  ducts  laid  to  the 
various  batteries,  and  cable  drawn  for  military  pui*poses  only.  Inte- 
rior wiring  of  the  batteries  is  completed.  The  jxjwer  house  is 
built  of  concrete  throughout,  with  an  earth  covering  to  make  it 
bombproof.  A  Worthington  water-tube  boiler  is  installed,  also 
one  30-kilowatt  General  Electric  Company's  generating  set,  and  steam 
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connections  lictween  it  and  the  boiler  are  practically  completed.  The 
plant,  when  completed,  in  to  consist  of  two  such  generating  sets,  but 
one  is  now  at  defenses  for  the  eastern  entrance  for  use  in  furnishing 
power  during  the  contemplated  combined  military  and  naval  maneuvers 
m  the  fall.  Nothing  has  as  yet  been  done  toward  laying  the  cable  for 
garrison  and  post  lighting,  as  great  delay  has  been  experienced  in  pro- 
curing the  necessary  cable  and  all  efforts  have  been  directed  mainly 
toward  the  completion  of  works  necessary  for  the  maneuver. 

Jfofi^j/  Htutement. 

July  1,  1901,  balance  unexpended $37,8^.25 

June  30,  1902,  amount  expende<l  during  iiHcal  year 21,716.58 

July  1,  1902,  balance  unexpended 16,178.67 

July  1,  1902,  outetandins  liabilities $8, 043. 12 

July  1,  1902,  amount  covered  by  uncompleted  contracta 5,425.00 

13,468.12 

July  1,  1902,  iMilanw  available 2,710.65 

Cfnitracts  in  force. 


Material. 


Conduit.  Hwitchc8, 
lunction  boxcH, 
lampN,  etc. 

Generator  and  ac- 
cumulator H  wit  eh 
boardH. 

Cable 


(.k>ntractor. 


The  Burnet  Co.,  New 
York.  X.  Y. 

H.  B.    Coho   &   Co., 
New  York,  N.  Y. 


Date  of  I 
approval. 


To  commence. 


To  complete. 


1901. 
Apr.  25  1  Within  30  days 


Mav     1 


.do 


Two  30-kilowatt  tsvn- 
crating  8et8.'> 

One  60-cell  accumu- 
lator. 

Two  If  enerating  ftctna. 


Conduit,  etc. 


Standard  Under-     May     4  ' do 

ground  Cable  Co.,  . 

Pittsburg.  Pa.  I 

I  McCay   Engineering  |  May  11  ' 

j      Co..  Baltimore,  Md.  j 

I  Sii>e  &  Sigler,  Clcve-  '  May  1«  ' 

I      land,  Ohio.  i 

McCay    Engineering  i  Aug.  30  I 

Co.,  Baltimore,  Md.  '  , 


One   66-cell   accumu- 
lator. 
One  125-h.  p.  boiler. . . 


Generator  and  accu- 
mulator Nwitch 
boardn. 

Cable,  lamp  boxes,  etr 

Generating  st»t«'« 


Aug.  12  ,. 

I 
...do... 


Standard  Under- 
ground Cable  Co.. 
ttttflburg.  Pa. 
Sine  &  Sigler,  Cleve- 
I      land,  Ohio. 
New    York    Safety  ;  Sept.  10 
Steam-power    ('o.. 
New  York.  I 

'  Helios-Upton  Co Oct.     1 


The  Burnet  Co.,  New     Sept.    3     30  days 

York.  N.  Y. 
McCay    Kngineering  i  Emer-  ' 

(■o.,BHltlmore,  Ma.       gency. ' 


Within  60  days  alter 
commencement. 

Within  45  days  after 
commencement:  ex- 
tended 30  days. 

Within  30  days. 


Within  10  weeks. 

To  be  deliveriHl  when 
ordered. 

Within  60  days  after 
notification.  Notified 
Sept.  20,  1901. 

25  days  after  notifica- 
tion. Notified  Aug. 
14. 

Dellverx'  when  called 
for. 

60  days  after  notifica- 
tion. 

40  days  after  notifica- 
tion. Notified  Oct 
3. 1901. 

40  days  after  com- 
mencement. 

Feb.  15,  1902. 


"Generating  sets  rejecte<l  and  bought  in  open  market. 

Sm  7ralU  and  ^mhanhinentfi, — Under  a  contract  entered  into  with 
Mr.  Kugene  S.  Bolden,  of  Hartford,  Conn.,  near  the  close  of  the  last 
fiscal  year,  a  soa  wall  was  built  consisting  of  160  linear  feet  of  riprap 
gmnite  carefully  laid  and  1,115  linear  feet  of  rubble  masonry  built 
up  with  Portland  cement  mortar.  Under  the  terms  of  the  contnwt 
1,254  tons  of  ripnip  .stone  and  1,510.9  cubic  yards  of  masonry  were 
placed  in  position. 

Money  statement, 

July  1,  1901,  balance  uncxpondwl $13,000.00 

June  :iO,  HK)2,  amount  o.xiwndtHl  <luring  fiwal  year 13, 000. 00 
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Contract  in  force. 


Work. 

Contractor. 

Date  of 
approval. 

July  15 

To  commence.    To  (K)mplcte. 

Building  sea  wall 

Eugene  S.  Belden,  Hartford,  Conn. 

InSOda}!) In  4  months. 

Three  12-meh  gun  etnplacementH. — Under  date  of  July  8,  19()1,  the 
sum  of  $240,000  was  allotted  for  the  construction  of  three  12-inch  gun 
emplacements,  and  a  contract  was  made  for  the  construction  of  a  tim- 
ber wharf  on  piles  built  in  the  form  of  an  L  and  extending  out  into  18 
feet  of  water.  The  arm  toward  the  shore  is  130  feet  on  the  inside, 
160  feet  on  the  outside,  and  40  feet  wide.  The  arm  parallel  to  the 
shore  is  115  feet  on  the  outside  and  30  feet  wide.  The  wharf  is  con- 
nected with  the  mainland  by  a  causeway  built  of  rock  excavated  from 
the  site  of  the  battery,  520  feet  long,  50  feet  wide  on  top,  with  side 
slopes  of  1  on  1.  The  west  slope  was  being  washed  down  by  the  action 
of  the  currents,  and  250  feet  has  been  riprapped  with  heavy  stones  to 
prevent  this  action.  At  the  close  of  the  fiscal  year  the  excaA^ation  for 
the  12-inch  battery  was  completed,  and  the  stone  not  used  in  the  cause- 
way was  piled  up  as  a  retaining  wall  up  to  the  height  of  the  exterior 
crest  and  well  grouted  with  Portland  cement  morter.  All  the  rooms 
of  the  east  emplacement  are  finished  up  to  the  ceiling  line,  ceiling  tiles 

f)laced  and  tied  into  the  concrete,  concrete  placed  up  to  the  waterproofing 
evel,  and  about  half  the  rooms  of  the  middle  emplacement  are  in  the 
same  condition.  The  ^n  platforms  of  these  two  emplacements  are 
finished,  ready  for  placmg  tne  base  rings.  Foundations  are  in  place 
for  the  walls  throughout  the  battery  and  the  bottoms  of  the  air  spaces 
finished.  As  work  progressed  the  earth  covering  of  the  parapet  was 
carried  up  and  is  finished,  ready  for  sodding  up  to  the  exterior  crest. 

Money  stat-ement, 

June  30,  1902,  amount  allotted  since  July  1,  1901 $240,000.00 

June  30,  1902,  amount  expended  during  fiscal  year «  SO,  191. 08 

July  1,  1902,  balance  unexpended 159,808.92 

July  1,  1902,  outstanding  liabilities $10,113.62 

July  1,  1902,  amount  covered  by  uncompleted  contracts 32, 774. 45 

42,888.07 

July  1,  1902,  balance  available 116,920.85 

Three  10-inch  gun  emplacements. — Allotments  for  the  construction 
of  two  of  these  emplacements  were  made  during  the  previous  fiscal 
year  and  for  the  third  under  date  of  July  16, 1901.  from  funds  appro- 
priated by  the  act  of  March  1,  1901.  very  little  nad  been  done  dur- 
mg  the  last  fiscal  year  other  than  building  a  small  piece  of  road  due  to 
a  suit  for  damages,  based  on  negative  easements,  pending  in  the  United 
States  courts,  but  on  telegraphic  instructions  received  from  the  Chief 
of  Engineers  May  28, 1901,  contracts  for  material  were  made  and  work 
begim.  Permission  was  obtained  from  the  town  council  to  grade  the 
road,  so  as  to  facilitate  hauling  the  material  from  the  wharf  to  the  site 
of  the  work,  and  the  grading  is  done.  The  necessarv  buildings,  con- 
sisting of  office,  cement  shed,  blacksmith  shop,  tool  house,  etc.,  are 
completed.     The  foundation  of  the  battery  is  granite  rock,  and  12,300 

a  $3,500  withdrawn. 
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cubic  yards  were  removed  to  secure  the  necessary  grade  for  the  foun- 
dation of  the  emplacements.  The  bottoms  of  the  air  spaces  are  laid,  a8 
well  as  the  foundations  of  all  the  walls.  The  walls  are  of  Shawnee 
brick  backed  with  one  course  of  red  brick,  and  are  practically  com- 
pleted up  to  the  ceiling  level.  In  this  batter}^  the  walls  of  all  the 
magazines  are  of  brick  throughout,  the  other  rooms  being  concrete 
with  brick  lining.  One  platform  is  ready  for  its  ring,  and  forms  are 
erected  for  the  other  two.  The  parapet  walls  in  front  of  the  air  spacers 
are  built  of  Portland  cement  concrete  up  to  the  ceiling  lines,  outside 
of  which  stone  taken  from  the  excavation  has  been  pil^  to  dispose  of 
the  material  needed  to  form  part  of  the  parapet.  Earth  in  the  locality 
of  this  battery  is  very  scarce. 

Money  statement, 

July  1,  1901,  balance  unexpended $121,997.00 

June  30,  1902,  amount  allotted  since 55,800.00 

177,797.00 
June  30,  1902,  amount  expended  during  fiscal  year «  64, 510. 06 

July  1,  1902,  balance  unexpended 113,286.94 

July  1,  1902,  outstanding  liabilities : $3,253.08 

July  1,  1902,  amount  covered  by  uncompleted  contracts 5, 202. 97 

8, 456. 05 

July  1,  1 902,  balance  available 104, 830. 89 

Emj[)l<icernent8  for  four  6-inch  rapid-fire  guns, — ^These  emplacements ' 
are  disposed  in  two  batteries  of  two  guns  each.     For  one  of  the  batteries 
an  allotment  of  $35,000  was  made  June  19,  1901,  and  during  the  past 
fiscal  year  the  battery  has  been  practically  completed,  ready  for  the 
guns. 

Mimexj  statement, 

July  1,  1901,  balance  unexpended $35,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 31, 1 78. 42 

July  1 ,  1902,  balance  unexpended 3, 821 .  58 

July  1,  1902,  outstanding  liabilities 1,661.63 

July  1,  1902,  balance  available 2,159.95 

For  the  other  battery  an  allotment  of  $83,880  was  made  August  14, 
1901,  and  the  excavation  for  the  emplacement  is  completed. 

Money  statement, 

June  30,  1902,  amount  allotte<l  since  July  1,  1901 $33, 880. 00 

June  30,  1902,  amount  exi^ended  during  fiscal  year 7, 491. 46 

July  1,  1902,  balance  unexpended 26, 478. 54 

July  1,  1902,  outstanding  liabilities 1,018.97 

July  1,  1902,  balance  available 25,459.57 

Emplacements  for  two  3-inch  rapid-fire  quns, — Allotments  amount- 
ing to  $15,000  were  made  for  the  construction  of  two  3-inch  rapid-fire 
gun  emplacements  under  dates  of  November  9  and  24,  1900.  Work 
was  delayed  because  of  the  suit  for  damages,  as  explained  above,  for 
the  10-inch  gun  emplacements,  until  nearly  the  close  of  the  fiscal  3'^ear. 
The  battery  is  practically  completed  except  setting  the  bolts  for  the 

«  $1,905.40  transferred  to  electric-iight  plant  for  defenses  of  eastern  entrance. 
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base  ring.     It  is  lined  throughout  with  Shawnee  brick,  and  6-inch  air 
spaces  are  provided. 

Money  statement, 

July  1,  1901,  balance  unexpended $15,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 14, 345.  23 

July  1,  1902,  balance  unexpended 654. 77 

July  1,  1902,  outstanding  liabilities 629.75 

July  1,  1902,  balance  available 25.02 

Omtraci^  in  force. 


Material. 


Cement. 


Sand  and  stone. 
Tran9portation 

team  hire. 
Book  tiles 


and 


Constructing  wharf . 


Contractor. 


Date  of 
approval. 


The  Atla.«i  Portland  Cement  Co.,     Emergency  . 

New  York,  N.Y.  I 

J.  K.  Sullivan,  Newport,  R.  1 ■ do 

Peckham  (&  Head,  Jamestown,  , do 

R.I.                                             I 
National    Fire    Proofing    Co.,  , do 

Pittsburg,  Pa.                             | 
Joseph   C.  Terrj-,  Fall    River,  , do 

Mass.  I 


To  I  T«) 

commence —  i  complcte- 


Deliverv    as 
callea  for. 
Do. 
Do. 


May    3,1902     May  IH.  1902. 
Sept.  23, 1901  '  90  days. 


Battery  of  eight  l^-ineh  martars. — ^This  battery  is  completed  and 
was  formally  transferred  for  use  and  care  to  the  artillery  on  January 
22,  1901,  but  certain  work  remained  to  be  done  in  clearing  the  ground 
in  rear  of  the  battery  and  in  repairing  the  pampets,  which  had  been 
damaged  by  very  heavy  rains.  Repairs  to  the  parapets  have  been 
completed,  and  the  grounds  in  rear  of  the  battery  have  been  cleared 
as  far  as  the  construction  of  the  central  power  plant,  adjacent  to  it, 
would  permit. 

Money  ntaU^nent, 

July  1 ,  1901 ,  l)alance  unexpended 

June  30,  1902,  amount  expended  during  fincal  ye^r 

July  1 ,  1902,  Imlani^e  unexpende<l  and  available 


$499.  75 
429.95 


69.  80 


Presenxition  and  repair. — During  the  past  fiscal  year,  under  the 
allotments  received  for  this  purpose,  work  has  been  confined,  with  the 
exception  of  the  mortar  battery  and  the  10-inch  battery,  to  painting 
the  iron  and  wood  work  connected  with  the  batteries,  and  other  minor 
repairs.  An  effort  was  made  to  stop  the  leakage  in  the  magazines  of 
the  mortar  battery  by  a  lining  consisting  of  brick  walls  with  copper 
ceiling,  similar  to  that  used  at  New  Bedford,  Mass.  Jn  this  battery 
no  drains  existed,  and  drains  were  cut  so  as  to  carry  off  the  water  that 
would  be  collected  in  the  gutter  built  at  the  foot  of  the  magazine 
walls,  but  the  estimates  did  not  include  the  laying  of  a  new  floor,  as 
was  done  in  the  cavse  at  New  Bedford.  Due  to  the  excessive  leakage 
in  this  battery,  the  side  walls  and  ceilings  are  kept  at  such  a  low  tem- 
perature that  moisture  resulting  from  condensation  has  been  very  con- 
siderable, and  the  floor  shows  moisture  which  by  capillary  attmction 
is  drawn  from  the  original  side  walls  of  the  magazines.  The  lining 
built  has  succeeded  in  entirely  stopping  percolation  of  water.  The 
shell  rooms  of  this  battery  were  so  wet  as  to  require  considerable  labor 
in  keeping  the  projectiles  in  suitable  condition  for  service.  An  allot- 
ment of  $1,325  was  made  for  the  construction  of  a  storage  house  for 
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the  projectiles,  and  a  wooden  structure  was  built  for  this  purpose.  All 
projectiles  are  now  stored  in  this  temporary  structure.  The  platform 
of  tiie  10-inch  battery  has  a  concrete  projection  extending  over  the 
earth  embankment,  which  by  settlement  caused  the  concrete  on  top  to 
become  badly  cracked.     Part  of  this  concrete  has  been  relaid. 

Money  staternents, 

GENERAL  WORK  OF  REPAIR. 

July  1,  1901,  balance  unexpended $6, 562. 53 

June  30,  1902,  amount  allotted  since 1, 725. 00 

8, 287. 53 
June  30,  1902,  amount  expended  during  fiscal  year 6, 230. 76 

July  1 ,  1902,  balance  unexpended  and  available 2, 056. 77 

CARE  OF  TORPEDO   MATERIAL. 

July  1 ,  1901,  balance  unexpended $34. 41 

June  30,  1902,  amount  allotted  since 600. 00 

634.41 
June  30,  1902,  amount  expended  during  fiscal  year 434. 41 

July  1,  1902,  balance  unexpended  and  available 200. 00 

PREVENTION   OF  DAMPNES8  IN   BATTERIES. 

July  1,  1901 ,  balance  unexpended $176. 00 

June  30,  1902,  amount  expendeil  during  fiscal  year 176. 00 

SALARY   OF   ELECFRICIAN. 

June  30,  1902,  amount  allotte<l  since  July  1,  1901 $1,200.00 

July  1,  1902,  balance  unexpende<i  and  available 1, 200. 00 

STORAGE  SHEI)  FOR  PROJECTILES. 

June  30,  1902,  amount  allotted  since  July  1,  1901 $1,325.00 

June  30,  1902,  amount  expende<l  during  fiscal  year $1, 303. 57 

Returned  to  United  States  Treasury 21.43 

1, 325. 00 

Torpedo  storehoiLse. — The  construction  of  a  torpedo  storehouse, 
begun  during  the  last  fiscal  year  under  an  allotment  of  $4,000,  made 
March  19,  1901,  has  been  completed.  It  is  a  brick  structure  with 
slate  roof  supported  by  steel  trusses,  of  sufficient  size  to  store  all  the 
torpedo  material  required  for  the  submarine-mine  defense  of  the 
western  passage.  There  still  remains  to  be  done  under  the  allotment 
the  connection  of  this  storehouse  with  the  end  of  the  wharf  by  means 
of  a  railway  track,  which  is  on  hand  but  not  placed,  because  the  wharf 
has  not  been  sufficiently  clear  of  material  required  for  other  purposes 
to  enable  this  being  done. 

Money  statement. 

July  1,  1901,  balance  unexpended $3,701.00 

June  30,  1902,  amount  expended  during  fiscal  year 3,683.88 

July  1,  1902,  balance  unexpemled  and  available 17. 12 

Cable  i<inh — Work  was  begun  under  an  allotment  of  $4,000,  made 
March  19,  1901,  during  the  last  fiscal  year,  for  the  construction  of  a 
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cable  tank  for  the  .stoi*age  of  the  cable  required  for  the  submarine- 
mine  defense  of  the  western  passage.  During  the  fiscal  year  the  cable 
tank  has  been  completed,  but  lacks  the  laying  of  the  track,  as  in  the 
case  of  the  torpedo  storehouse. 

Money  statetnent. 

July  1,  1901,  balance  unexpended $3, 607. 92 

June  30,  1902,  amount  expended  during  iiHcal  year 3, 367. 37 

July  1,  1902,  balance  unexpended  and  available 240. 55 

Torpedoes  for  harbor  defense, — At  the  close  of  the  last  fiscal  year  all 
torpedo  material  on  hand,  with  the  exception  of  cable,  had  been  trans- 
ferred to  the  artillery,  in  compliance  with  instructions  of  the  Chief 
of  Engineers  dated  February  23, 1901.  During  the  past  fiscal  year  all 
cable  on  band  was  tested  in  the  presence  of  an  ofli(»er  of  artillery  and 
transferred.  An  expert  electrician  has  been  employed  in  connection 
with  the  torpedo  material. 

Money  stateiuent. 

July  1,  1901,  balance  unexpended |170. 00 

June  30,  1902,  amount  expended  during  fiscal  year $114. 71 

Eetumed  to  United  States  Treasury 55. 29 

J70.00 

Constructuyii  of  wharf, — An  allotment  of  $28,500  was  made  for  the 
purpose  of  reconstructing  the  wharf  for  use  in  landing  materials  for 
the  construction  of  gun  emplacements,  and  the  wharf  nas  l^een  com- 
pleted, it  is  in  the  shape  oi  an  L,  and  its  dimensions  are  240  feet  out 
from  shore,  82.6  feet  on  the  exterior  parallel  to  the  shore,  and  34  feet 
wide.  It  is  of  heavy  stones,  laid  up  as  retaining  walls  on  the  exterior, 
and  filled  with  rock  obtained  from  the  excavation  of  the  10-inch  and 
6-inch  gun  emplacements.  The  balance  available  was  transferred  for 
completing  the  electric-light  plant  at  the  eastern  entrance. 

Money  statement, 

July  1,  1901,  Imlance  unexpended $20,893.94 

June  30,  1902,  amount  exi^ended  during  fiscal  year ''20,  K93. 94 

Bam/e-iinder  stations, — Under  date  of  November  19,  1901,  an  allot- 
ment of  |2,277  was  made  for  the  construction  of  a  fire  commander's 
station  at  the  defenses  for  the  eastern  entrance.  This  is  a  brick  struc- 
ture, concrete  pedestal,  with  platform  of  woo<l,  and  roof  constructed 
of  twisted  steel  and  glass  in  concrete.  This  was  completed  at  the 
close  of  the  fiscal  year,  excepting  interior  plastering  and  arrangement 
for  fjistening  slot  shutters  wnen  closed. 

An  allotment  of  $3,200  was  made,  under  date  of  December  16, 1901, 
for  the  construction  of  a  batterv  commander's  station  for  the  12-inch 
gun  battery.  This  is  completed,  excepting  roof  and  shutters,  which 
are  of  a  temporary  nature,  to  be  replaced  after  the  combined 
maneuvers  with  concrete  and  iron. 

With  an  allotment  of  $2,153.80,  made  under  date  of  November  4, 
1901,  a  fire  commander's  station,  similar  to  that  described  above,  was 
completed  at  the  defenses  of  the  western  passage,  excepting  the  finish- 
ing of  the  wooden  platform  surrounding  the  pedestal  for  the  instni- 
ment,  the  an^angement  for  fastening  slot  shutters  when  closed,  and 
some  of  the  interior  tiling. 

«  $3,094.60  tran8ferpe<i  for  completing  electric-light  plant  at  the  eastern  entrance. 
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A  l)att<?rv  commander's  station  was  begun,  imder  an  allotment  of 
$2,37(),  made  Novem})er  21,  11M)1,  but  application  being  made  for 
changing  its  location  and  for  increasing  the  height  of  the  axis  of  the 
instrument,  work  was  suspended  until  this  question  was  decided,  after 
conference  with  the  district  artillery  commander,  in  compliance  with 
instructions  from  the  ("hief  of  Engineers.  Revised  plans  and  esti- 
mates were  submitted,  necessitating  an  additional  allotment  of  (2,650, 
which  was  made  under  date  of  May  3,  1902.     The  station  is  of  brick, 

Eedestal  of  concrete,  roof  of  concrete  with  embedded  twisted  steel 
ars  and  glass,  interior  of  instrument  room  of  enameled  brick,  stair- 
way to  instrument  room  of  concrete,  with  I-beams  and  twisted  steel 
supports,  and  doors  and  shutters  of  iron.  At  the  close  of  the  fiscal 
year  the  station  was  completed,  except  Hoor  in  instrument  room, 
which  is  of  concrete,  railing  to  stairway,  and  arrangement  for  fasten- 
ing slot  shutters. 

Mon^y  statement, 

June  80,  1902,  amount  allotted  since  July  1,  1901 $12, 666. 80 

June  80,  1902,  amount  expendeil  during  fiscal  year 4, 832. 64 

Julv  1,  1902,  balance  unexpended 7,824.16 

July  1,  1902,  outstanding  liabilities 2,175.56 

July  1,  1902,  l>alance  available 5,648.61 

Fire'Cfmtrol  syHtern. — Under  dates  of  May  14  and  June  17,  1902, 
1^7,500  were  allotted  for  the  work  necessarv^  for  the  installation  of  the 
telautograph  and  telephone  systems  connecting  the  various  fire  com- 
manders' stations  at  the  defenses  of  the  eastern  entrance  with  their 
rcsj^ective  batteries  and  with  each  other.  The  trenches  for  the  ducts 
were  completed  at  the  close  of  the  fiscal  year,  ready  for  the  cables  or 
ducts,  whichever  was  received  first.  Due  to  the  difficultv  of  procur- 
ing the  ducts,  in  certain  localities  cable.s  will  be  laid  in  duct*;  on  con- 
(jrete  base  throughout ;  in  others  the  base  w  ill  be  laid  and  the  cables 
pla(*ed  with  timber  protection  as  a  temporary  expedient  until  after  the 
maneuvers. 

For  the  defenses  of  the  western  entrance  an  allotment  of  $2,200 
was  made  under  date  of  Ma}"  14, 1902,  and  the  ducts  are  laid  ready  for 
the  cable.  The  cable  is  to  be  suppHed  by  the  Signal  Corps,  and  is  to 
be  drawn  in  and  jointed  by  the  Lngineer  Department. 

None  of  the  cable  has  been  received.  A  survey  for  connecting  the 
fire  commanders'  stations  with  each  other  and  with  the  guns  of  the 
various  batteries  was  made,  and  two  dolphins  were  driven  for  use  it 
connection  with  the  stations. 

Mxnuy  statemetit,  « 

June:^,  1902,  amount  allotted  since  July  1,  1901 $9,700.00 

Juno  30,  1902,  amount  expended  during  fiscal  year 679. 99 

Julv  1,  1902,  balance  unexpended 9,121.01 

Jufy  1,  1902,  outstanding  habilitieH 2,283.96 

July  1,  liK)!,  balance  available 6,837.05 

SunpVu'^for  neaamst  dv.f tenses. — Under  the  provisions  of  the  appro- 
priation for  ''  Supplies  for  Seacoast  Defenses,"  act  of  May  25, 1900,  an 
allotment  of  $800  was  made  June  7,  liMM).  These  funds  arc  expended 
in  furnishing  supplies  on  approv<»d  re<iuisitions  of  the  Coast  Artillery. 
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Money  ntatenient, 

July  1 ,  1901,  balance  unexpended $752. 00 

June  30,  1902,  amount  exjKindecl  during  fiscal  year 49.  SI 

July  1,  1902.  balance  unexpended  and  available 702. 19 

Sites  for  fortifications  and  seacoast  defenses, — The  .site  far  the 
defenses  projected  for  the  western  passage,  and  the  acquisition  of 
which  was  pending  at  the  close  of  the  last  fiscal  year  (see  Annual 
Rei)ort  of  the  Chief  of  Engineers  for  1901,  p.  746),  was  paid  for  under 
date  of  August  3,  1001,  and  the  site  markea  by  stone  bounds. 

Under  date  of  September  4,  1901,  the  Chief  of  Engineers  directed 
that  a  report  be  submitted  showing  what  land  was  needed  for  com- 
pleting tnc  projected  defenses  for  the  eastern  entmnce.  Under  date 
of  October  31,  1901,  authority  was  received  to  enter  into  negotiations 
for  the  acquisition  of  20i  acres  of  land  with  the  existing  improve- 
ments. Satisfactory  agreements  were  reached  with  two  of  the  owners; 
friendly  condemnation  proceedings  were  instituted,  made  necessary  by 
reason  of  defective  titles,  and  under  dates  of  January  4,  1902,  and  of 
February  15,  1902,  de<irees  of  condemnation  were  entered  in  the  cases 
of  these  two  tracrts.  The  awards,  amounting  to  $9,000  and  $6,500,  were 
^tered  and  paid  on  January  17, 1902,  and  May  10, 1902,  respectively. 

The  price  asked  for  the  remaining  ti-act^i,  amounting  to  about  18^ 
acres,  was  considered  exorbitant,  and  the  matter  was  placed  in  the 
hands  of  the  Department  of  Justice  for  acquisition  through  condem- 
nation proceedings.  The  decree  of  condemnation  was  entered  April 
26,  1902,  but  the  question  of  award  remains  as  yet  unsettled. 

Money  statement. 

July  1,  1901,  iMilance  unexpended $65,313.21 

JuneSO,  1902,  amount  allotted  since 16,000.00 

81, 313. 21 

June  30,  1902,  amount  expended  during  fiscal  year $80,  740. 44 

Returned  Uy  the  United  States  Treasury ]  12. 17 

80,  a52. 61 

July  1 ,  1902,  balance  unexpende<l  and  available 460. 60 

Temporary  installation  of  searchlights. — In  compliance  with  instruc- 
tions from  the  Chief  of  Engineers,  under  date  of  Februaiy  6,  1902, 
nine  searchlights  were  borrowed  from  the  officer  in  charge  of  the 
defenses  of  New  York  Harbor,  which,  with  those  on  hand,  are  to  be 
installed  for  use  during  the  combined  military  and  naval  maneuvers 
to  take  place  in  the  fall.  Under  date  of  May  7,  1902,  the  sum  of 
$3,500  was  allotted  for  the  purchase  of  the  necessary  cable,  connections, 
etc.,  in  order  to  accomplish  this.  At  the  close  of  fiscal  year  the  lights 
were  all  on  hand;  the  cable,  switches,  receptacle  boxes,  etc.,  were 
ordered,  and  all  arrangements  were  made  for  installation  on  receipt  of 
cable. 

Money  staiernerit, 

June  30, 1902, amount  allotted  since  July  1,1901 $3,500.00 

June  30, 1902,  amount  expended  during  fiscal  year 30. 10 

July  1, 1902,  balance  unexpended 3,469.90 

July  1 ,  1902,  amount  covered  by  outstanding  liabilities 446. 33 

July  1, 1902,  balance  available 3,023.57 
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2    E. 

DEFENSES  OF  EASTERN  ENTRANCE  TO  LONG  ISLAND  SOUND  AND 

COAST  OF  CONNECTICUT. 


Officers  in  charge:  Maj.  Smith  S.  Leach,  Corps  of  Engineers,  until 

n     10A0     ^^A     Til«:      i^U^^^^.    -c^     T> II      /^ ^£.     T7» : 


Suter,  Corps  of  Engineers. 

DEFENSES  OF  NEW   LONDON. 

Fort  Trumhull, — A  minor  repair  was  made  to  the  oil  engine  of 
electric-power  plant. 

Mcmey  statemeyit, 

PRESERVATION    AND   REPAIR  OF   J-M^RTIKICATIONS. 

July  1,1901,  balance  available $250.00 

June  30, 1902,  amount  expended  during  fiscal  year $0. 60 

March  17, 1902,  amount  transferred  to  other  works 249. 40 

260.00 

Fart  Gr  18 wold. — Repairs  were  made  to  the  ordnance-sergeant's 
quarters  at  a  cost  of  $185. 

Mimey  statement, 

PRESERVATION   AND   REPAIR   OF   FORTIFICATIONS. 

July  1,1901,  balance  available $185.00 

June  30, 1902,  amount  expended  during  fiscal  year 185. 00 

Contract  in  force. 

Name  of  contractor:  Frank  P.  Denison,  CJroton,  Conn. 
Date  of  contract:  August  7,  1901. 
Work  begun  and  completed  in  August,  1901. 
Character  of  contract:  Emergency;  repair  of  buildings. 
Rate:  $183  for  all. 

DEFENSES  OF   EASTERN   ENTRANCE  TO  LONG   ISLAND  SOUND. 

SITE   NO.  1. 

A  creosoted-timber  bulkhead  was  })iiilt  on  south  shore  for  protec- 
tion of  bank  in  front  of  ])atteries  against  wash  of  sea.  The  wharf 
was  repaired  by  replanking  at  places  and  adding  fender  piles.  A  tem- 
porary power  house  was  built,  generating  plant  and  searchlights  bor- 
rowed from  another  district  were  set  up,  and  searchlights  connected 
temporarily  and  tested.  At  the  8-inch  oattery  a  steam  heating  plant 
was  installed  to  reduce  condensation  in  rooms,  drainage  means  were 
provided  for  the  manning  parade,  the  asphalt  surface  of  gun  platform 
was  repaired,  and  some  of  gallery  walls  and  ceilings  were  coated  with 
a  mixture  of  wateri)roofing  cement  and  asphalt. 
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Money  statein^its. 

GUN    AND   MOBTAR   BATTERIES. 

Searchlighi, 

May  31,  1902,  amount  allotted $1,700.00 

June  30,  1902,  amounted  expended  during  fiscal  year 1 10. 38 

July  1.  1902,  balance  unexpended 1,589.62 

July  1,  1902,  outstanding  liabilities 721.12 

July  1,  1902,  l)alance  available 868.60 

Three  base  stations. 

July  17,  1902,  amount  allotted $760.00 

July  1,  1902,  balance  available 750.00 

PRESERVATION    AND   REPAIR  OP   FORTIFICATIONS. 

Waierproofingy  drainage,  etc, 

July  1,  1901,  balance  unexpended $1,500.00 

June  30,  1901,  amount  expended  during  fiscal  year $1, 060. 81 

March  3  and  May  21,  amount  transferred  to  otner  works 447. 19 


1,498.00 


July  1,  1902,  balance  unexpended 2. 00 

July  1,  1902,  outstanding  liabilities 2. 00 

YTharf, 

December  24,  1901,  amount  allotted $200.00 

June  30,  1902,  amount  expended  during  fiscal  year $113. 57 

May  21,  1902,  amount  transferred  to  other  works 86. 43 

200.00 

Repairing  slopes,  painting  ironvx/rk,  etc. 

July  1,  1901,  balance  available $100.00 

June  30,  1902,  amount  expended  during  fiscal  year 100. 00 

SEA   WALLS   AND  EMBANKMENTS. 

July  1,  1901,  balance  unexpended $2,583. a3 

June  30,  1902,  amount  expended  during  fiscal  year 2, 683. 03 

Contract  in  force. 

Name  of  contractor:  T.  A.  Scott,  New  London,  Conn. 

Date  of  contract:  July  15,  1901. 

Date  of  approval:  July  30,  1901. 

Work  completed:  October  1,  1901. 

Character  of  contract:  Constructing  sheet  piling  revetment 

Rate:  $6  per  linear  foot 

SITE  NO.  2. 

At  three  batteries'  the  electrical  installation  was  completed.  Full 
memoir  sheets  were  approved,  and  the  electric  plant  was  transferred 
to  the  artillery  December  7,  1901.  The  batteries  had  been  under  ea,re 
of  the  troops  since  March  7,  1901.  A  steam  heating  system,  operated 
through  a  regulating  valve  from  the  boilers  of  the  power  plant,  was 
installed  at  two  batteries,  but  the  working  of  the  system  not  being  satis- 
factory, the  feed  pipes  were  enlarged  and  those,  and  exposed  radiating 
pipes,  were  covered  with  asbestos,  except  at  trenches  where  the  former 
were  laid  in  outer  pipes.    The  boiler-feed  supply  being  deficient  for 
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boilers  for  soarchlij^ht  openition,  and  the  completion  of  the  post  water 
system  being  delayed,  a  well  of  several  feet  diameter  was  dug  to 
below  low-tide  level  near  the  power  room,  wailed  with  stone,  and  a 
suction  pipe  laid  in  a  stone  conduit  therefrom  through  the  rear  traverse. 
This  conduit  also  serves  for  ca})les.  The  piping  for  a  steam  beating 
system  for  0-inch  battery  was  laid  and  excavation  made  in  rear  traverse 
for  a  concrete  boiler  room. 

Small  work  of  preservation  and  repair  was  also  conducted.  At  the 
beginning  of  the  Hscal  year  the  middle  traverse  of  the  mortar  battery 
had  been  completed  and  th(»  right  traverse  well  advanced.  During 
the  year  the  battery  construction,  electric  installation — consisting  of 
wiring,  lamps,  storage  battery,  switchboard,  and  cables  from  power 
plant  of  10-mch  and  i2-inch  batteries — and  a  steam  heating  plant  were 
substantially  completed.  Steam  for  the  latter  is  furnished  by  a  20-horse- 
power  tubular  boiler.  The  rooms  of  the  ))attery  are  damp  proofed  by 
paper  and  a.sphalt  over  ceilings  and  under  floors  and  show  no  leakage. 
Ceiling  I-beams  are  not  exposed;  spaces  between  them  are  spanned  by 
0-inch  flat  hollow  tile.  Carriages  and  base  parts  for  the  armament  pieces 
were  transportird  to  the  battery  and  three  bjise  rings  set.  The  railway 
track  from  wharf,  used  during  construction,  having  been  removed  to 
permit  grading  and  other  improvements  of  garrison  ground,  a  new 
track  about  2,400  feet  long,  of  good  grade,  ties,  ana  ballast,  and 
intended  for  permanent  use,  was  laid  from  the  wharf  around  the  head 
of  the  harbor  slip  and  along  the  northern  boundary  of  the  reservation 
to  near  the  battery.  There  remain  for  full  completion  of  this  battery 
setting  base  rings,  placing  generating  set  ana  additions  to  switch 
board  in  connection  with  searchlight  purposes,  introduction  of  water 
from  the  post  water  system,  parapet  grading,  roadway  paving,  and 
some  interior  finish  and  other  small  works. 

I)f/N07/i!tc'-(/t/n  f'nij)/(f cement. -Survey  was  made  of  the  temporary 
emplacement  and  work  done  on  plans  for  permanent  emplacement  in 
early  part  of  the  year. . 

ZW  ll(fhtimj  syHtem, — Engineer  work  for  the  |X)st  lighting,  consist- 
ing of  all  exterior  parts,  except  lamps  at  poles,  and  including  switch 
board  in  guardhouse  and  underground  cables,  was  substantially  com- 
pleted. Current  is  to  be  supplic^l  from  the  power  plant  at  the  10-inch 
and  12-inch  batteries,  where  a  }x)oster  set  and  panel  for  the  purpose 
were  |)laced  and  wired.  The  engineer  work  of  the  lighting  system 
provided  for  25  50-candlepower  exterior  lamps  and  724  16-candlepower 
Ulterior  lamps. 

Po»ition-Jindhuj  f<tati(mfi. — A  tire  commander's  stjition  and  three  bat- 
tery commanders'  staitions  of  latest  approved  type  for  high  sites,  with 
earth  masks,  were  partly  built.  These  structures  have  strong  brick 
walls  and  concrete  floors,  heavy  enameled-brick  interior  walls,  twisted- 
steel,  concrete  and  glass-disk  roofs,  concrete  piers,  and  steel  shutti*rs 
at  openings  for  all-around  view  of  instruments.  Two  of  the  sta- 
tions, as  the  ground  and  reciuired  height  of  instruments  permitted, 
are  two  stories  high,  the  second  floors  of  which  are  laid  with  glass 
disks  in  concrete.  The  excavation,  drains,  foundations,  brickwork, 
instrument  platforms,  ground  floors,  and  part  embankments  were 
built  by  hired  labor;  th(^  roofs,  shutters,  two-vault  light  floors  and 
lightning  conductors  an*  being  constructed  for  $8,10.5  by  the  Aberthaw 
Construction  Company,  of  Boston,  the  low<»st  bidder  on  circular  adver- 
tisement of  ten  days'  notice,  and  holder  of  patent  rights  in  the  New 
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England  territory  of  patented  parts  of  the  construction.  The  con- 
tractor was  much  delayed  in  obtaining  steel;  but  by  the  end  of  the 
year  he  had  one  floor  laid  and  forms  erected  for  roofs  and  cornices  of 
these  stations,  and  prompt  completion  of  the  stations  then  seemed 
assured.  The  lower  story  of  one  battery  connnander's  station  can 
serve  as  shelter  room  for  an  intended  adjacent  searchlight;  from  the 
room  a  passageway  with  a  track  leads  to  a  concrete  emplacement  for 
the  light. 

Searchlights. — For  use  during  the  coming  Army  and  Navy  maneu- 
vers, it  was  arranged  that  7  searchlights,  new  or  old,  from  24  to  36 
inches  in  size,  were  to  be  borrowed  from  the  defenses  of  New  York 
Harbor  and  set  up.  At  the  end  of  the  year  part  of  the  new  projectors 
and  accessory  parts  shipped,  or  to  be  shipped,  direct  by  the  manufac- 
turer had  been  received.  Underground  cables  had  been  purchased 
and  laid  at  the  longer  lines,  platforms  for  the  lights  partlv  built,  2 
generating  sets  ordered  on  written  offers  after  extended  mquiry,  port- 
able boiler  on  hand  repaired  for  running  one  of  the  sets,  and  changes 
made  at  existing  plants  for  operation  or  other  searchlights. 

Money  sUitemiHits. 

(il'N    AND    MOKTAR   BATTERIBB. 

Tu'o  12-1  uch  and  two  lO-inch  gtm  empIacemeriUt. 

July  1,  1901,  balance  unexj^ended $1, 718. 42 

June  30,  1902,  amount  expendeti  during  fiscal  year 1, 718. 42 

Three  6-iuch  g^vn  emplacements. 

July  1,  1901,  balance  unexpended $2, 305. 13 

Jun3  30,  1902,  amount  expendecl  during  fiscal  year 2, 305. 13 

Mortar  battery. 

July  1,  1901,  balance  unexpended $62,730.86 

June  30,  1902,  amount  expended  during  fiscal  year 50, 883. 51 

July  1,  1902,  balance  unexpended 11, 847. 34 

July  1,  1902,  outstanding  liabilities $4, 881. 54 

July  1,  1902,  covered  by  contract 975.00 

5, 856. 54 

July  1,  1902,  balance  available 5,990.80 

Ihiuamite  batiery. 

July  1,  1901,  balance  unexpended $62,324.18 

June  30,  1902,  amount  expended  during  fiscal  year $220. 00 

August  26,  1901,  deposited  to  credit  of  Treasurer,  United 
States 1,104.18 

August  26,  1901,  amount  withdrawn,  in  United  States  Treas- 
ury       61,000.00 

62,324.18 

Range-finding  Mati/nm. 

March  7,  1902,  amount  allott€<l  $19,200.00 

June  30,  1902,  amount  expended  during  fiscal  year 8, 805. 81 

July  1,  1902,  balance  unexpended 10, 394. 19 

July  1,  1902,  outstanding  liabilities 9,452.31 

July  1,  1902,  balance  avaOable , 941.88 

ENG  1902 43 
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SparchlighU. 

Manh  5,  1902,  amount  allotted ?450. 00 

Man-h  14,  1902,  amount  allotted 2, 000. 00 

$2,450.00 

June  80,  1JI02,  amount  expended  during  fiK»l  year 1, 606. 66 

July  1,  19<r2,  Ijalanr-e  unexpended 843. 34 

July  1,  1902,  outstanding  liabilitiefi 843.34 

(H:N    ANH   MORTAK   BATTERIEH  and   HI'PPLIEH   for  HEACX>A«rr   DEIPKNtlBB. 

PfM  lighting  gygtem. 

Novemljer  25,  1901,  amount  allotted $9, 020. 00 

June  30,  1902,  amount  expended  during  fiscal  year 7, 109. 46 

July  1,  V.Hr2f  Ijalancre  unexpen<le<l 1, 910. 54 

July  1,  1902,  oututanding  habilitiefl 1,700.67 

July  1,  MK)2,  Ijalance  available 209. 87 

I'REHBRVATION    AM)    REPAIR  OF    FORTIFICAT10X8. 

July  1,  VMM,  balance  available $400. 00 

Decemlx^r  11,  1901,  amount  allotte<l 820.00 

1,220.00 
June  30,  1902,  amount  expended  during  fiwal  year 1, 220. 00 

8BARCHLIOHT8   FOR   HARBOR   DBFEX8E8. 

June  26,  1902,  amount  allotted $12,275.00 

July  1,  1902,  Ijalance  available 12,275.00 

(bntract  in  force. 

Name  of  contractor:  Helios-Upton  Company,  Philadelphia,  Pa. 

Dat<-  of  contrait:  March  19, 1902. 

Work  iHJgun:  April  5,  1902. 

Character  of  contract:  Emergency;  for  electric  aotnimulators  and  aoceasorieB. 

Kates:  $975  for  all. 

SITE  NO.  3. 

The  position-finding  station,  commenced  in  the  previous  year,  was 
completed  and  transferred  to  the  artillery  September  18,  1901.  The 
bank  at  the  near  front  of  this  station  was  heavily  riprapped  to  prevent 
further  wash  by  the  sea;  200  tons  of  granite  were  used  for  the  pur- 
pose. The  location  of  the  fire  commander's  station  was  moved  back 
from  the  bank  17  feet  for  its  safety,  as  authorized.  The  heavy  con- 
crete foundations  for  this  station  and  for  a  battery  commander's 
station,  were  begun  in  April,  1902,  and  laid  to  within  1  foot  of  the 
tops;  anchors,  shoes,  rods,  pier  tubes,  and  pipes  for  wires  were  built 
in,  and  the  concrete  piers  carried  to  their  tops  as  the  towers  were 
erected.  The  erection  of  the  structuml-steel  towers  and  superstruc- 
tures was  let  to  the  EUicott  Machine  Company,  of  Baltimore,  on  bids 
received  after  ten  days'  notice.  On  account  of  delays  in  obtaining 
the  special  steel  shapes  required  the  towers  were  not  completed  at  the 
end  of  the  year.  All  the  steel  was  then  on  the  ground,  the  erection 
well  advanced,  and  early  completion  promising.  It  is  expected  to 
put  monolithic  tops  on  the  foundations  after  the  towers  are  finished. 

One  of  the  batteries,  which  was  built  by  contract  and  mainlj  of 
natui-al-cement  concrete,  leaked  badly.    The  magazines  were  lined. 
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one  with  concrete  slabs  at  the  ceiling  and  hollow  tile  at  the  sides,  and 
the  other  with  galvanized  sheet  steel;  these  linings  have  so  far  starved 
their  purpose.  The  earth  filling  against  the  concrete  pjirapet  was 
trenched,  the  face  of  the  concrete  was  ^iven  two  coats  of  watei'proof- 
cement  wash  and  a  6-inch  porous-tile  pipe  laid  at  bottom  of  the  trench 
and  extended  with  vitrifiea  pipe  througn  the  tilling  and  to  the  beach* 
on  top  of  the  porous  pipe  a  broken  stone-drain,  2  feet  thick,  was  placed 
to  within  about  4  feet  of  the  surface  and  then  covered  with  tamped 
earth.  Outside  of  the  trench  a  vitrified  pipe  was  laid  to  intercept 
branches  from  the  gutter  at  the  edge  of  the  parapet  for  carrying 
surface  water  to  tanks  behind  end  of  left  traverse.  There  is  no  water 
system  at  this  post,  and  the  small  rain-water  supplv  was  intended  for 
boiler  feed  or  cooling  water  for  the  oil  engine  at  the  battery.  Much 
work  remains  to  correct  leakage.  To  prevent  or  reduce  condensation 
a  steam-heating  plant  was  put  in  at  this  battery  as  an  experiment;  a 
hoisting-engine  Doiler  on  hand  was  utilized  in  the  plant.  After  two 
weeks' test  the  plant  was  turned  over  to  the  troops  in  November,  1901. 
The  unavoidable  absence  of  a  gravity  return  from  the  radiating  pipes 
and  the  smallness  of  the  bofler's  fire  box  or  lack  of  self-feed  are 
undesirable  features  of  the  plant  in  hands  of  unskillful  or  unreliable 
operators.  As  a  consequence  in  this  case  the  pipes  embedded  in  con- 
crete froze  last  winter  and  burst,  requiring  tedious  repairs. 

The  parapet  of  the  10-inch  battery  was  sodded,  cobble  surface  drains 
laid,  and  the  bank  at  their  outlets  heavily  faced  with  stone. 

An  allotment  of  funds  had  been  maae  for  a  new  6-inch  battery. 
New  general  plan  for  the  battery  was  drawn  and  study  made  as  to 
suggested  modifications.  A  track  was  laid  from  the  wharf  to  the  site, 
part  of  the  excavation  made,  and  materials  for  construction  obtained. 
Subsequently  the  site  of  the  battery  was  changed  in  a  revised  project 
and  new  plans,  adapted  thereto,  were  drawn.  A  ])lack8mith  shop  was 
built  and  a  track  laid  to  the  new  site  and  excavation  begun.  Shelters 
in  which  laborers  had  been  housed  were  moved  to  free  the  location 
for  proposed  new  barracks. 

Sea-wall  building,  consisting  of  a  heavy  bank  riprap,  was  continued; 
4,725  tons  of  granite  were  placed  in  the  revetment. 

In  preparation  for  the  summer's  Army  and  Navy  maneuvers  at  this 
district,  a  temporarv  power  house  in  connection  with  the  operation  of 
two  30-inch  searchlights  was  built;  steam  plant  was  received  from  the 
New  York  district  and  set  up,  and  installation  of  electric  generators, 
storage  battery,  and  switchboards  was  partly  made.  The  oil  engines 
were  tested  with  a  view  to  the  operation  by  them  of  36  and  24  inch 
projectors.  Extensive  repairs  required  by  the  larger  oil  engine  were 
made  and  plans  prepared  for  other  betterments  to  the  engine  and  for 
ventilation  of  the  engine  room. 

Money  statements, 

GUN   AND   MOBTAR  BATTERIES. 

Battery  commander' b  glaHon^  for  l£-inch  battery. 

July  1,  1901,  balance  unexpended 15,277.56 

June  30,  1902,  amount  expended  during  fiscal  year $4, 468. 06 

October  19, 1901 ,  deposited  to  credit  Treasurer,  United  States .         809. 50 

5,277.56 
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Sodding  parapety  lO-inch  battery. 

July  1,  1901,  balance  unexpended $600. 00 

June  30,  1902,  amount  expended  during  fiscal  year 500. 00 

Two  6'inch  emplacements, 

July  1,  1901,  balance  available $25,000.00 

May  31,  1902,  amount  withdrawn $1, 700. 00 

June  30,  1902,  amount  expended  during  fiscal  year 2, 903. 39 

4,603.30 

July  1,  1902,  balance  unexpended 20, 306. 61 

July  1,  1902,  outstanding  liabilities 1, 288. 77 

July  1,  1902,  balance  available 19,107.84 

FHre  commander*  8  datum. 

November 26,  1901,  amount  allotted $7,960.00 

June  30,  1902,  amount  expended  during  fiscal  year 2, 997. 84 

July  1,  1902,  balance  unexpended 4, 962. 16 

July  1,  1902.  outstanding  liabilities 4, 664. 55 

July  1,  1902,  balance  available 307.61 

Battery  commander^  s  staUonj  for  lO-inch  battery. 

November  26,  1901,  amount  allotted $7,362.00 

June  30,  1902,  amount  expended  during  fiscal  year 2, 473. 68 

July  1,  1902,  balance  unexpended 4, 888. 32 

July  1,  1902,  outstanding  liabilities 4,335.08 

July  1,  1902,  balance  available 553.24 

Searchlights. 

May  12,  1902,  amount  allotted $3,840.00 

June  30,  1902,  amount  expended  during  fiscal  year 921. 31 


July  1,  1902,  balance  unexpended 2, 918. 

July  1,  1902,  outstanding  liabilities 1,482.29 

July  1,  1902,  balance  available 1, 436. 40 

PRBSSRVATION   AND  BBPAIR  OF    FORTIFICATIONS. 

July  1,  1901,  balance  available $1,900.00 

Amount  transferred  from  other  works 783. 02 

2,683.02 

June  30,  1902,  amount  expended  during  fiscal  year 2, 683. 02 

SBA   WALLS  AND  EMBANKMSNTB. 

July  1,  1901,  balance  unexpended $5, 723. 78 

June  30,  1902,  amount  expended  during  fiscal  year 5, 723. 78 

SUPPLIES  FOR  8EAC0A8T  DEFENSES. 

July  31 ,  1901 ,  amount  allotted $500. 00 

June  30,  1902,  amount  expended  during  fiscal  year 600.00 
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SITE  NO.  4. 

Alterations  in  the  steam  plant  and  small  improvements  of  the  drain- 
age at  mortar  battery  were  made. 

Minor  works  of  repair  were  conducted  at  the  10-inch  battery. 

Foundation  of  a  nre  commander's  station  of  latest  type  for  high 
sites,  similar  to  the  new  position-finding  stations  at  Site  No.  2,  was 
laid;  base  of  pier  constructed;  brick  superstructure  built,  and  trading 
about  the  shelter  partly  made.  The  twisted-steel,  concrete,  and  glass- 
disk  roof,  steel  shutters  for  all-around  view  of  instrument,  and  light- 
ning conductors  are  to  be  provided  by  the  Aberthaw  Construction 
Company,  of  Boston,  under  agreement,  for  $1,809;  the  contractor  has 
been  delayed  by  diflSculty  in  obtaining  his  special  material. 

In  preparation  for  the  summer's  Army  and  Navy  maneuvers  at  this 
district,  a  temporary  power  house  in  connection  with  the  operation  of 
a  30-inch  searchlight  near  fire  commander's  station  was  built,  and 
steam  plant  and  generating  set  received  from  the  New  York  district 
were  set  up.  Betterments  were  made  to  the  steam  plant  at  the  mortar 
battery  with  reference  to  operation  of  a  30-inch  projector;  pipe  lines 
from  the  post  water  main  were  laid  to  the  10-inch  battery  for  furnish- 
ing water  to  cooling  tank  of  the  oil  engine  for  use  in  the  operation  of  a 
30-inch  projector  and  for  other  purposes,  and  a  similar  fine  was  pro- 
vided from  the  well  at  the  mortar  battery  for  oil  engine  at  the  6-inch 
battery,  where  a  24-inch  searchlight  was  intended.  Two  additional 
searchlights,  to  be  placed  at  the  south  end  of  the  reservation  with  new 
generatmg  plant,  were  being  arranged  for. 

Money  statemefita. 

GUN   AND   MORTAR  BATTERIES. 

Mortar  battery. 

July  1, 1901,  balance  unexpended $252. 00 

June  30, 1902,  amount  expended  during  fiscal  year 252. 00 

Fire  commander's  station. 

March  7, 1902, amount  allotted $4,800.00 

June  30, 1902,  amount  expended  during  fiscal  year 1, 293. 68 

July  1, 1902, balance  unexpended 3,506.32 

July  1,1902, outstanding  liabilities 2,605.58 

July  1,1902,  balance  available , 900.74 

SearcJUights, 

May  12, 1902, amount  allotted $2,425.00 

June  30, 1902,  amount  expended  during  fiscal  year 247. 83 

July  1, 1902,  balance  unexpended 2, 177. 17 

July  1,1902, outstanding  liabilities 837.28 

July  1, 1902,  balance  available 1,339.89 

PRESERVATION   AND   REPAIR  OP  FOBTIFICATIONB. 

July  1,1901, balance  available $160.00 

June  30, 1902,  amount  expended  during  fiscal  year 160. 00 

SEARCHLIGHTS  FOR   HARBOR  DEFENSES. 

June  24, 1902,  amount  allotted $7,260.00 

July  1, 1902, balance  available 7,260.00 
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SITE  NO.  5. 

This  outwork  was  cared  for  ])y  watchmen,  who  also  made  some 
repair.  The  steam  lighter  Paiiiico.  engaged  in  transporting  riprap 
for  sea  wall  of  the  work,  was  overhauled  and  repaired.  The  trestle 
and  ti-ack  used  for  moving  stone  from  lighter  to  place  of  deposit  were 
rebuilt  or  repaired  where  needed  and  845  tons  Of  heav^^  granite  put 
in  the  sea  wall. 

Mtmey  statements. 

GUN   AND   MORTAR   BATTERIB8. 

July  1,  1901,  balance  unexpended $392. 11 

June  30,  1902,  amount  expended  during  fisciil  year 346. 74 

July  1 ,  1902,  balance  unexpended 46. 37 

July  1,  1902,  outstanding  liabilities 21.00 

July  1,  1902,  balance  available 24.37 

PRESERVATION  AND   REPAIR  OP  FORTIFICATIONS. 

July  1,  1901,  balance  available $2,410.00 

June  30,  1902,  amount  expended  during  fiscal  year $1, 590. 00 

December  11,  1901,  amount  withdrawn  and  reallotted 820. 00 

2, 410. 00 

SEA    WALLA   AND   EMBANKMENTS. 

July  1,  1901,  balance  unexpended $1,802.12 

June  30,  1902,  amount  expended  during  fiscal  year 1, 495. 29 

July  1,  1902,  balance  unexi>ende<l 306. 83 

July  1,  1902,  outstanding  liabilities 128.17 

July  1 ,  1902,  Valance  available 178. 66 

CARE   OF  ELECTRIC   PLANTS  AND  OTHER  WORK. 

During  the  year  an  electrician  was  emplovcd  in  keeping  in  repair 
the  several  electric  plants  pertaining  to  the  batteries.  From  an  allot- 
ment from  the  appropriation  for  ^'Supplies  for  Seacoast  Defenses," 
incidental  supplies  have  been  furnishea  for  and  repairs  have  been 
made  to  the  various  electric  systems  and  their  power  plants. 

Money  statements. 

GUN   AND   MORTAR  BAITBRIEB. 

InMaUaiion  of  telaulographSf  etc. 

June  27,  1902,  amount  allotted $2, 500. 00 

July  1 ,  1902,  balance  unexpended  and  available 2, 500. 00 

PRESERVATION    AND   REPAIR   OF   FORTIFICATIONS. 

Salary  of  electrician, 

July  1,  1901,  balance  available $900.00 

June  .'^,  1902,  amount  expended  during  fiscal  year 900. 00 

Serrices  of  exjyert  electrician  in  artillery  district  of  Netv  London. 

June  27,  1902,  amount  allotted $1,200.00 

July  1 ,  1902,  balance  unexpended  and  available 1, 200. 00 
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SUPPLIES  FOR  SEACOA8T   DBFEN8B8. 

July  1,  1901,  balance  unexpended $615.85 

June  30,  1902,  amount  expended  during  fiscal  year 547. 96 

July  1,  1902,  balance  unexpended 67. 89 

July  1,  1902,  outstanding  liabilities 37.  15 

July  1,  1902,  balance  available 30.74 


2  F. 

DEFENSES  OF  NEW  YORK  HARBOR. 

Officer  in  char«:e,  Maj.  William  L.  Marshall^  Corps  of  Engineers; 
assistant,  Lieut.  William  L.  Guthrie,  Corps  of  Engineers,  since  March 
10,  1902;  Division  Engineers,  Col.  Charles  R.  Suter,  Corps  of  Engi- 
neers, until  July  24,  1901,  and  Col.  Samuel  M.  Manstield,  Corps  of 
Engineers,  since  that  date. 

DEFENSES  AT  EASTERN   ENTRANCE  TO   HARBOR. 

srrE  NO.  1. 

At  the  beginning  of  the  fiscal  3'ear  a  battery  for  sixteen  12-inch 
B.  L.  mortars  had  been  completed  and  mortars  mounted;  two  emplace- 
ments for  5-inch  rapid-fire  guns  had  been  completed,  guns  not  received: 
an  earth  parapet  and  temporary  magazines  had  been  built  for  the 
practice  battery,  where  one  8-inch  B.  L.  rifle  on  altered  15-inch  car- 
riage and  one  8-inch  converted  rifle  were  mounted. 

Work  of  sea-wall  construction  was  irr  progress. 

An  electric  plant  was  installed  for  lighting  a  mortar  battery. 

The  following  work  was  in  progress:  Construction  of  two  emplace- 
ments for  6-incn  rapid-fire  guns  on  pedestal  mounts. 

During  the  fiscal  year  the  following  work  has  been  done: 

Two  emplacements  for  6-mchrapm-Jire  guns  aii  pedestal  numnts, — 
These  emplacements  are  pi*actically  completed,  except  installing 
ammunition  hoist,  hand  rails,  and  electric  wiring.  One  thousand 
eight  hundred  and  seventy-one  cubic  yards  of  concrete  have  been  put 
in  place,  doors  were  hung  and  painted,  water  supply  installed,  road- 
way at  the  rear  graded  and  covered  with  broken  stone,  embankment 
sodded,  and  inside  walls  whitened. 

The  cost  of  concrete  in  place  in  this  battery  is  $7.28  per  cubic  yard. 

Preservation  and  repair  of  fortifications, — The  ground  around  the 
mortar  battery  has  been  cleaned  up  and  the  old  cement  shed  and 
engine  house  removed,  the  macadam  ramps  leading  to  the  two  west- 
erfy  pits  have  been  removed  and  replaced  by  cement  paving,  the 
breaks  in  the  water  supply  have  been  yepairea,  and  the  walls  along 
the  two  northern  pits  and  along  the  ramp  have  been  given  a  coating 
of  Portland-cement  plaster. 

Sea  walls  and  embankments, — Under  allotment  of  $10,000  made  for 
the  purpose,  the  construction  of  a  sea  wall  on  the  north  shore  of  the 
island  was  begun  to  protect  the  caving  earth  banks  between  rocky 
points.  The  wall  is  to  be  built  of  rubble  masonry  laid  in  cement  mor- 
tar, and  is  to  be  capped  by  a  coping  course  at  a  height  of  14  feet  at 
mean  low  water.  The  work  has  been  continued,  ana  375  linear  feet 
without  riprap  protection  has  been  built. 
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Money  statemenU, 


GUN    AND    MORTAR    BATTERIES. 


July  1,  1901,  balance  unexpended $27, 650. 00 

June  80,  1902,  amount  expended  during  fiscal  ye^r 17, 601. 60 

Julv  I,  1902,  Wance  unexpended 10, 048. 40 

July  1,  1902,  outstanding  liabilities 963. 42 

July  1,  1902,  balance  available 9,084.98 

PRESERVATION    AND   REPAIR   OF    FORTIFICATIONS. 

July  1, 1901,  balance  unexpended $520. 15 

June  80,  1902,  amount  expended  during  fiscal  year 259.  78 

July  1,  1902,  l)alance  unexpended 260. 37 

July  1,  1902,  outstanding  liabilities 260. 37 

SEAWALLS   AND    EMBANKMENTS. 

July  1,  1901,  balance  unexpended $9, 825. 00 

June  30,  1902,  amount  expended  during  fiscal  year 5, 124. 88 

July  1,  1902,  balance  unexpended 4, 700. 12 

July  1,  1902,  outstanding  liabilities 283.  75 

July  1,  1902,  balance  available 4, 416. 37 

Pay  of  civilian  electrician. 

Allotted  during  fiscal  year $1, 200. 00 

July  1,  1902,  balance  unexpended  and  available 1, 200. 00 

SITE  NO.  2. 

These  works  consist  of  an  old  stone  fort  and  outlying  batteries,  with 
modern  batteries. 

At  the  beginning  of  the  fiscal  year  the  battery  of  two  10-inch  guns 
on  disappearing  carriages  had  been  completed  and  armed;  two  emplace- 
ments for  12-inch  guns  had  been  completed  and  armed;  two  emplace- 
ments for  15-pounder  rapid-fire  guns  had  been  completed  and  guns 
mounted;  two  emplacements  for  5-inch  mpid-tire  guns  had  been  com- 
pleted, but  not  armed;  an  electric-light  plant  had  been  installed  in  one 
of  the  casemates  of  the  stone  fort  and  connected  with  the  completed 
emplacements;  two  range-finder  stations,  type  A,  had  been  constructed; 
ana  an  electric  tide  indicator  for  the  range-finder  stations  had  been 
installed  and  turned  over  to  the  commanding  oflScer. 

During  the  fiscal  year  the  following  work  was  done: 

The  repairs  to  5-inch  and  3-inoh  and  to  12-inch  emplacement  No.  2, 
damaged  by  storm  of  November  24,  1901,  were  completed;  the  slope 
wall  in  front  of  5-inch  battery,  about  420  square  feet,  has  been  relaid, 
and  the  earth  replaced  and  sodded.  At  the  3-inch  battery  about  50 
cubic  yards  of  earth  have  been  replaced  in  tlic  embankment  and 
sodded.  In  front  of  12-inch  emplacement  No.  2  the  slope  wall,  1,200 
feet,  was  relaid. 

The  5-inch  guns  were  received  and  mounted. 

Sea  walls  and  emhankmenU, — Work  on  sea-wall  construction  was 
continued  during  the  fiscal  year. 

Two  hundred  and  sixty -six  linear  feet  of  wall  have  been  constructed 
on  the  north  shore,  without  any  filling  behind  or  ripmp  in  front. 
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Seven  hundred  and  forty-eight  linear  feet  of  wall  have  l^een  built  on 
the  south  shore,  back  of  the  hospital,  extending  from  above  the  rail- 
road trestle  to  the  causeway.  About  one-half  of  the  riprap  protection 
and  one-tenth  of  the  filling  has  been  placed. 

The'elevation  between  me  hospital  and  the  railroad  track  was  leveled 
off  and  the  material  used  as  filling. 

At  the  foot  of  slope  of  12-incn  emplacement  No.  1,  the  sea  wall, 
damaged  by  storm  of  November  24, 1901,  was  mised  for  about  50  linear 
feet,  and  the  earth  replaced  behind  it. 

In  front  of  12-inch  emplacement  No.  2,  the  sea  wall,  which  was 
badly  broken  up  for  a  distance  of  80  linear  feet,  was  rebuilt,  and  on 
the  west  side  of  this  emplacement  the  upper  half  of  the  wall  was 
rebuilt  for  a  distance  of  120  feet.  Two  hundred  and  eighty  linear  feet 
of  wall  were  rebuilt  along  north  side  of  the  parade  ground  and  pro- 
tected by  riprap  on  exposed  face. 

Preservation  and  repair  of  fortifications, — All  magazines,  rooms, 
etc.,  of  the  different  emplacements  have  been  whitewashed. 

Repairs  have  been  made  to  ammunition  hoist  of  the  10-inch  battery. 

A  new  drainage  outlet  has  been  made  for  the  platform  of  12-inch 
emplacement  No.  1,  through  the  granite  wall  on  the  west  side  of  the 
battery,  and  a  new  dmin  laid  along  the  rear  of  this  platform. 

All  the  crevices  in  platform  and  crest  of  the  10-inch  and  12-inch 
batteries  have  been  filled  with  Callahan-s  cement. 

The  main  drain  through  the  old  fort  has  been  repaired  and  a  new 
wall  built  around  the  manhole,  near  the  3-inch  battery. 

The  implement  racks  have  been  set  in  10  and  12  inch  batteries. 

Money  statements, 

aUN    AND   MORTAR   HATTERIE8. 

Allotted  during  fiscal  year |1, 200. 00 

June  30,  1902,  amount  expende<l  during  fiscal  year 557. 44 

July  1,  1902,  balance  unexpended  and  available 642. 56 

SEA  WALLS   ANE   EMBANKMENTS. 

July  1,  1901,  balance  unexpended $15,320.01 

Allotted  since 4, 600. 00 

19, 920.  01 
June  I^,  1902,  amount  expended  during  fiscal  year 13, 265. 80 

July  1 ,  1902,  balance  unexpended 6, 654. 21 

July  1,  1902,  outstanding  liabilities 1, 38h  79 

July  1 ,  1902,  balance  available 5, 272. 43 

PRESERVATION   AND   REPAIR  OP  PORTIFICATIONS. 

July  1,  1901,  balance  unexpended $1,648.27 

June  30,  1902,  amount  expended  during  fiscal  year 551. 01 

July  1,  1902,  balance  unexpended 1,097.26 

July  1,  1902,  outstanding  liabilities 91.50 

July  1, 1902,  balance  available ? 1,005.76 

srTE  NO.  3. 

These  fortifications  consist  of  an  old  casemated  stone  fort  with  old 
batteries  and  modern  defenses. 
At  the  beginning  of  the  fiscal  year  a  mortar  battery,  containing  eight 
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positions  for  12-inch  B.  L.  mortars,  had  been  completed  and  armed; 
at  the  gun  battery  (6  emplacements  for  disappearmg  guns),  two  12- 
inch,  two  10-inch,  and  two  8-inch  emplacements  had  teen  completed 
and  armed;  two  emplacements  for  6- inch  and  two  for  3-inch  rapid- 
fire  guns  had  been  completed  and  armed;  an  electric-lightinff  plant, 
with  underground  conduits  for  connections,  had  been  installed,  and  a 
minmg  casemate  had  been  built  and  turned  over  to  the  commanding 
officer. 

During  the  past  fiscal  year  the  following  work  was  done: 

Ran^e-finder  stcitionH. — Construction  of  four  range-finder  shelters 
was  authorized  by  the  Chief  of  Engineers.  Work  was  begun  in 
March,  1902*;  the  parapet  for  the  mortar  battery,  for  foundation  of 
these  stations,  has  been  excavated;  forms  have  been  erected  in  part; 
and  ironwork  and  some  other  material  has  been  partly  received.  On 
May  28,  1902,  a  report  was  submitted  to  the  Chief  of  Engineers  for 
consideration  of  a  change  in  the  location  of  the  stations  and  with  his 
authority,  dated  June  3,  1902,  work  was  suspended,  pending  action  of 
the  Chief  of  Artillery. 

Torpedoes  for  harbor  defense. — By  authority  of  the  Chief  of  Engi- 
neers an  extension  of  a  shed  to  tne  laboratory,  for  storage  battery, 
has  been  built  of  brick,  30  by  30  feet,  on  the  south  end  of  the  building, 
on  the  same  level  as  the  lower  floor,  one  story  high,  with  cement  floor, 
tin  roof,  and  ceiled  overhead  inside. 

An  Armington-Sims  engine  was  repaired;  new  center  bearing  put 
under  the  boiler,  consisting  of  a  bricK  pier,  capped  with  iron  plates 
and  roller  bearing:  and  a  new  inspirator  was  put  on. 

Magazines  in  tne  old  stone  fort  were  connected  by  cable  with 
dynamo  casemate  for  better  illumination. 

Additions  to  mining  casemate  are  practicallv  completed,  with  excep- 
tion of  some  minor  details  on  inside  doors  ana  windows. 

Addition  to  huildin^^  School  of  Svhnarine  Defense, — Work  on  addi- 
tions to  museum  building  is  in  progress;  about  900  cubic  yards  of  earth 
has  been  excavated  and  spread  in  bank,  and  100  linear  feet  of  8-inch 
drain  has  been  laid. 

Preservation  and  repair  of  fortifications. — At  the  beginning  of  the 
fiscal  year  the  grass  slopes  were  in  a  bad  condition  from  neglect. 
They  were  all  mowed  and  cleaned  and  are  greatly  improved. 

Repairs  to  macadamized  roadway  were  completed  and  the  road  well 
drained. 

The  pavement  in  rear  of  emplacement  No.  5  of  the  gun  battery 
had  settled;  it  has  been  cut  out  and  new  pavement  put  in  place. 

The  tunnel  was  badly  washed  and  the  earth  from  the  quarter- 
master's road  had  washed  in  and  stopped  up  the  main  catch  basins 
constructed.  Four  hundred  and  forty  linear  feet  of  12-inch  drain  tile 
were  laid. 

The  whole  roadway  on  both  sides  of  the  ordnance  storehouse  has 
been  remodeled,  the  embankments  have  been  sodded  to  prevent  wash, 
and  440  feet  of  cobble  gutter  has  l)een  laid  along  roadway. 

A  water  supply  was  put  into  the  mining  casemate. 

The  engineer  wharf,  which  was  damaged  by  the  storm  of  November 
24,  1901,  nas  been  repaired. 

Two  pieces  of  hand  rail  have  been  placed  in  rear  of  the  ammunition 
lifts,  to  prevent  shot  truck  from  rolling  down  the  bank. 

The  old  road  along  the  sea  wall,  between  mining  casemate  and  elec- 
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trical  laboratory,  has  been  raised,  graded,  and  covered  with  a  light 
coat  of  macadam,  and  banks  have  been  sodded. 

All  doors  have  been  painted,  and  all  but  a  few  of  the  implement 
racks  have  been  placed. 

Money  statements. 

GUN   AND  MOBTAR  BATTBRIE8. 

July  1,  1901,  balance  unexpended $1,160.10 

Allotted  since 14,000.00 

15, 160. 10 
June  30,  1902,  amount  expended  during;  fiscal  year 3, 102. 39 

July  1,  1902,  balance  unexpended 12,057.71 

July  1,  1902,  outstanding  liabilities 1588.78 

July  1,  1902,  amount  covered  by  uncompleted  cx)n  tracts 2,652. 00 

3, 240. 78 

July  1,  1902,  balance  available 8,816.93 

TORPEDOES   FOR   HARBOR   DEFENSE. 

Allotted  during  the  fiscal  year .' $6,500.00 

June  30,  1902,  amount  expended  during  fiscal  year 4, 800. 06 

July  1,  1902,  balance  unexpended 1, 699. 94 

July  1,  1902,  outstanding  liabilities 689.22 

July  1,  1902,  balance  available 1,010.72 

BUILDING,  SCHOOL  OF  SUBMARINE  DEFENSE. 

Allotted  during  the  fiscal  vear $11,750.00 

July  1,  1902,  outstanding  liabilities 390.71 

July  1,  1902,  balance  available 11 ,  359. 29 

PRESERVATION    AND   REPAIR  OF  FORTIFICATIONS. 

July  1,  1901,  balance  unexpended $608. 73 

Allotted  during  fiscal  year 1, 558. 00 

2,16(173 
June  30,  1902,  amount  expended  during  fiscal  year 1, 974. 49 

July  1,  1902,  balance  unexpended 192.24 

July  1,  1902,  outstanding  liabilities 37.50 

July  1,  1902,  balance  available 154.74 

DEFENSES  ON  ISLANDS  IN  HARBOR. 

Fm't  Columhas^  Castle  Williams ^  and  South  Battery, — No  modern 
works  of  defense  are  at  this  point,  and  no  work  was  done  during  the 
fiscal  year  ending  June  30, 1901. 

The  sum  of  $5,000  is  available  from  appropriation  for  "Preserva- 
tion and  Repair  of  Fortifications,"  act  of  June  6, 1902,  to  be  applied  to 
necessary  repairs  and  preservation  of  old  Fort  Columbus. 

Money  staiemefrd. 

Allotted  during  the  fiscal  year 15,000.00 

July  1,  1902,  balance  unexpended  and  available 5,000.00 
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Sea  wall  at  Oovernors  M<ind^  New  York  Harbor, — This  wall,  com- 
pleted in  1893,  incloses  the  entire  island.     It  is  in  good  condition. 

During  the  past  fiscal  year  an  allotment  of  $1,000  was  available  for 
repairs  to  the  sea  wall  between  the  main  landing  and  the  ordnance 
dock.     These  repairs  were  completed  at  a  cost  of  1325. 

Money  statement. 

SEA    WALta   AND   EMBANKMENTS. 

Allotted  during  the  fiscal  year $1, 000. 00 

June  IW,  1902,  amount  expended  during  the  tiecal  year 325. 00 

July  1,  1902,  balance  unexpended  and  available 675. 00 

Fort  Lafayette,^  Neic  York. — This  work  is  situated  on  Hendricks 
shoal,  in  tte  Narrows,  New  York  Harbor,  about  1,000  feet  from  the 
Long  Island  shore.  The  area  inclosed  by  a  sea  wall  is  about  270  feet 
square. 

The  fort  is  a  circular  casemated  structure  in  three  tiers,  built  of 
Newark  red  sandstone  founded  on  riprap.  It  was  injured  by  tire  in 
1808,  since  which  time  it  has  })een  abandoned  as  a  work  of  defense. 

Fort  Wood, — The  fortifications  consist  of  a  stone  fort  and  outer 
earthen  batteries.  No  work  was  done  upon  the  fortifications  during 
the  fiscal  year  ending  June  30,  1901. 

Sea  wall  at  Bedloe^  hl<ind^  Neir  Yr/rk  Harbor. — This  island  was 
partly  inclosed  by  a  sea  wall  extending  from  the  north  point  of  the 
island  around  to  the  eastward  and  bordering  the  whole  island,  except 
about  700  feet  on  the  northwest  side. 

Allotment  for  building  a  sea  wall  to  cover  this  gap,  and  for  making 
embankment  behind  it,  was  made  from  the  appropriation  for  "'Sea 
Walls  and  Embankments,"  act  of  March  1,  1901. 

Under  contract,  the  sea  wall  has  been  built  along  half -tide  line,  and 
the  embankment  is  nearly  finished. 

An  allotment  of  $20,000  was  made  May  6,  1901,  for  the  purpose  of 
building  a  sea  wall  on  the  west  shore  of  Bedloes  Island,  New  York 
Harbor,  and  filling  behind  it  with  embankment.  The  proposed  sea 
wall  was  to  connect  the  wall  at  the  north  point  of  the  island  with  that 
on  the  southwest  side,  completing  the  inclosing  of  the  island;  it  was 
to  be  located  at  about  half-tide  level,  and  was  to  be  about  714  feet 
lonff. 

Under  date  of  July  6,  1901,  a  contract  was  entered  into  with  Mr. 
Harr>^  L.  Smith,  of  Long  Island  City,  N.  Y.,  to  build  about  714  linear 
feet  of  sea  wall,  at  $10.75  per  foot,  and  to  place  11,500  cubic  j^ards. 
more  or  less,  of  embankment,  at  28  cents  per  yard  for  such  material 
as  the  conti^actor  was  required  to  furnish  and  10  centos  per  yard  for 
material  on  the  island  furnished  by  the  United  States. 

The  contractor  began  delivering  materials  and  building  the  wall  in 
August,  1901.  Under  extension  of  conti*act,  the  sea  wall  was  com- 
pleted in  April,  1902.  It  is  723  feet  long;  is  built  of  rubble  granite, 
closely  laid  in  cement  mortar;  is  3  feet  wide  at  the  top,  which  is  8.4 
feet  aoove  mean  low  water,  and  4  feet  wide  at  the  bottom,  resting  on 
a  foundation  of  the  same  class  of  work  5  feet  wide  and  1  foot  thick. 
The  embankment  is  not  yet  completed.  About  6,500  cubic  yards  of 
material  have  been  placed  in  it,  and  it  is  estimated  that  5lK)  yards 
more  are  required. 
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A  small  amount  of  riprap  has  been  laid  along  the  base  of  the  wall 
to  protect  it  from  undermining. 

The  available  funds  will  be  ample  to  complete  the  embankment  and 
put  in  such  riprap  as  may  be  needed  for  security,  and  it  is  proposed 
to  apply  them  to  tnat  end. 

Q(ynJtrajcii  in  force. 

Name  of  contractor:  Harry  L.  Smith,  240  Purdy  street,  Long  Island  City,  N.  Y. 
Date  of  contract:  July  6,  1901. 
Date  of  approval:  Julv  18,  1901. 
Date  of  completion:  January  19,  1902. 

A  reasonable  extension  of  time  for  completion  of  contract  has  been 
granted,  no  specific  date  having  been  set. 

Money  statetnent. 

July  1,  1901,  balance  unexpended $19,967.51 

June  30,  1902,  amount  expended  during  fiscal  year $8, 979. 59  * 

Amount  withdrawn  and  reallotted 5, 600. 00 

14, 579. 59 

July  1,  1902,  balance  unexpended 5,387.92 

July  1,  1902,  outstanding  liabilities $1,075.79 

July  1,  1902,  amount  covered  by  uncompleted  contracts 1, 397. 66 

2, 473. 45 

July  1,  1902,  balance  available 2,914.47 

DEFENSES  ON   LONG   ISLAND. 

These  fortifications  consist  of  an  old  casemated  stone  fort  and  out- 
lying batteries,  all  to  be  replaced  by  modern  batteries. 

At  the  beginning  of  the  fiscal  year  the  following  emplacements  and 
auxiliary  works  had  been  completed: 

Battery  of  seven  lO-incrh  guns  on  disappearing  carriages;  battery  of 
four  12-inch  guns,  two  on  barbette  and  two  on  disappearing  carriages; 
battery  of  eight  12-inch  B.'  L.  mortars;  battery  of  two  4.7-inch  rapid- 
fire  guns;  battery  of  two  3-inch  rapid-fire  guns  complete,  except 
setting  base  castings;  two  battery  commander,  stations  for  the  10-inch 
batteiy ;  and  one  electric  tide  indicator,  installed  on  the  quartermaster's 
wharf  and  connected  with  the  range-finder  stations. 

The  following  work  was  in  progress: 

Construction  of  a  battery  for  two  12-inch  and  two  6-inch  guns  on 
disappearing  carriages;  erection  of  a  fire  commander's  station;  instal- 
lation of  central  electric-power  plant,  and  construction  of  two  battery 
commanders'  stations. 

During  the  fiscal  year  the  following  work  has  been  done: 

Two  emplacements  for  12'ineh  B,  L.  rifles  on  disappearing  carriages 
and  two  emjylacem^nts  for  6 -inch  rapid-fire  guns  on  disappearing  car- 
riages,— ^This  battery  was  completed.  Two  hundred  and  ten  cubic 
'  yards  of  concrete  were  put  in  place  and  377  square  yards  of  pavement 
were  laid.  Exterior  and  rear  slopes  of  parapet  were  graded  and 
sodded,  brick  gutters  were  laid  in  ditch,  ammunition  hoists  and  cranes 
were  installed,  trolley  system  for  conveying  projectiles  was  erected, 
hand  rails  and  implement  racks  were  erected,  electric  lights  were 
installed,  and  doors  and  shutters  were  constructed  and  hung.  One 
6-inch  disappearing  carriage  and  gun  was  mounted  in  emplacement 
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No.  2,  and  two  12-inch  disappearing  carriages  and  guns  were  mounted 
in  emplacements  No.  8  and  No.  4. 

Carriage  and  gun  for  emplacement  No.  1  have  not  yet  been  received. 

Four  emplijceinents  for  6 'inch  rapid-fire  (f  una  on  pedestal  Tnonnts. — 
Work  was  begun  in  August,  1901;  986  cubic  yards  of  obstructing 
masonry  were  removed;  1,499  cubic  yards  of  material  were  excavated; 
2,870  cubic  yards  of  concrete  were  put  in  place,  and  1,026  square 
yards  of  pavement  were  laid.  The  platforms  are  ready  for  mounts. 
These  emplacements  are  nearly  completed.  There  remains  only  a 
small  quantity  of  concrete  to  be  placed  and  the  grading  and  sodding 
of  exterior  and  rear  slopes  to  be  done,  the  road  m  ditcn  to  be  made, 
and  the  plant  and  old  material  to  be  removed. 

Range-fivdcr  stntums, — One  fire  commander's  station  was  completed 
€ind  turned  over  to  the  commanding  officer  October  15,  1901. 

Battery  commander's  station  (steel  tower)  for  12-inch  battery  and 
battery  commander's  station  (ste.el  tower)  for  the  mortar  battery  were 
completed  and  turned  over  to  the  commanding  officer  November  30, 
1901. 

Under  an  allotment  of  $100  two  temporary  concrete  platforms  for 
2.24-inch  i*apid-fire  guns  were  constructed  in  rear  of  emplacement 
No.  1  of  the  10-inch  batteiT. 

Installation  of  central  electric  light  and  power  plant. — The  project 
consisted  in  the  installation  of  two  direct-connected  engines  and  gen- 
erating sets  of  37i  and  62i  kilowatt  capacity  at  110  volts,  each  to  be 
supplied  by  an  independent  steam  boiler,  and  three  sets  of  storage 
batteries  with  switchboards,  a  brick  power  house,  and  lead-covered 
insulated  cables  laid  in  vitrified  conduits. 

The  construction  of  the  plant  has  been  completed,  and  it  has  been  in 
operation  since  April,  1902,  supplying  light  for  all  the  batteries  daily 
during  drill. 

Torpedo  casemate.,  etc, — A  torpedo  casemate  and  cable  gallery,  con- 
structed under  allotment  from  appropriation  for  "Torpedoes  for  Har- 
bor Defense,''  were  turned  over  to  the  artillery  May  6,  1901.  No  work 
has  been  done  during  the  past  fiscal  year. 

P)*eservathm  and  repair  of  fortifications. — Under  the  various  allot- 
ments from  this  appropriation  the  following  work  was  done  during 
the  fiscal  year: 

At  the  10-inch  battery  seven  double  and  five  single  iron  doors  were 
made  and  hung,  to  replace  warped  wooden  doors. 

Iron  lintels  were  placed  over  the  outside  doors  of  the  10-inch 
and  12- inch  batteries. 

At  the  10-inch,  12-inch,  and  mortar  batteries  steel  implement  racks 
were  placed  on  all  loading  platforms;  plates  showing  names  of  bat- 
teries and  numbers  of  emplacements  were  attached  to  the  outside  walls; 
exterior  and  rear  slopes  were  repaired  and  resodded,and  brick  gutters 
and  drains  were  repaired. 

ConitQjcU  in  force. 

For  American  Portland  cement,  "Atlas"  brand: 

Name  of  contractor:  Atlas  Portland  Cement  Company,  30  Broad  street,  New 

York,  N.  Y. 
Date  of  contract:  June  27,  1901. 
Dat«  of  approval:  July  12,  1901. 
Quantity:  Five  thousand  barrels,  at  $1.50  per  barrel,  in  4  sacks,  less  10  cents  toir 

each  empty  sack  returned,  or  $1.10  net. 
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For  broken  trap  rock,  l^inch  gauge: 

Name  of  contractor:  Manhattan  Trap  Rock  Company,  11  Broadway,  New  York, 

N.  Y. 
Date' of  contract:  June  27,  1901. 
Date  of  approval:  July  18,  1901. 
Quantity:  Three  thousand  five  hundred  cubic  yards,  at  72  cents  per  cubic  yard. 

Money  staiements. 

OUN  AND  MORTAB  BATTERIES. 

Battery  constmction, 

July  1, 1901,  balance  unexpended $73,670.99 

Allotted  since 250.00 

73, 920. 99 

June  30, 1902,  amount  expended  during  fiscal  year $46, 637. 56 

Axnonnt  withdrawn  and  reallotted 600. 00 

47,237.56 

July  1, 1902,  balance  unexpended 26,683.43 

Jnlyl,  1902,  outstanding  liabUities 4,566.85 

July  1, 1902,  amount  covered  by  uncompleted  contracts  . .        2, 706. 59 

7,273.44 

July  1, 1902,  balance  available 19,409.99 

Electric  plant, 

July  1, 1901,  balance  unexpended $27, 534. 60 

June  30, 1902,  amount  expended  during  fiscal  year 27, 534. 60 

SEARCHLIGHTS,  NEW  YORK  HARBOR. 

July  1, 1901,  balance  unexpended $11, 500. 00 

June  dO,  1902,  amount  expended  during  fiscal  year 11, 497. 40 

July  1, 1902,  balance  unexpeneded 2. 60 

July  1, 1902,  outstanding  liabilities 2.60 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

July  1,  1901,  balance  unexpended $3,207.26 

June  30,  1902,  amount  expended  during  fiscal  year .      2,168.20 

July  1,  1902,  balance  unexpended 1,039.06 

Julyl,  1902,  outstanding  liabilities 578.19 

July  1, 1902,  balance  available 460.87 

Pay  of  civilian  electrician  ^  steam  engineers,  and  stokers. 

Amount  allotted  during  fiscal  year $7, 020. 00 

June  30, 1902,  amotmt  expend^  during  fiscal  year 300. 00 

July  1, 1902,  balance  unexpended 6,720.00 

July  1, 1902,  outstanding  fiabilities 400.00 

July  1, 1902,  balance  available 6,320.00 

DEFENSES  ON  STATEN  ISLAND. 

These  fortifications  consist  of  two  old  casemate  stone  forts  and  out- 
lying batteries  with  modem  defenses. 

At  the  beginning  of  the  fiscal  year  a  mining  casemate,  torpedo- 
storage  building,  and  three  cable  tanks  were  constructed  and  equipi>ed 
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with  machinery  for  handling  material.  The  following  batteries  and 
emplacements  had  been  completed  and  armed: 

A  5-gun  battery  for  8-inch  rifles;  two  batteries,  each  for  two  10-inch 
rifles,  with  electric-lighting  pKant,  and  range-finder  shelters;  a  battery 
for  two  12-inch  guns  on  disai)pearing  carriages,  with  electric  plant; 
a  battery  for  two  12-inch  guns  on  disappearing  carriages ;  two  emplace- 
ments for  6-inch  rapid-fire  guns;  two  emplacements  for  4.7-inch  rapid- 
fire  guns;  two  emplacements  for  8-inch  13.  L.  rifles  on  modified  15-inch 
gun  carriage;  two  emplacements  for  6-inch  rapid-fire  guns  on  disap- 
pearing carnages;  two  emplacements  for  3-inch  rapid-fire  gans,  arma- 
ment not  vet  received. 

The  following  work  was  in  progress: 

Construction  of  a  battery  for  two  12-inch  guns  on  disappearing 
carriages. 

During  the  fiscal  j'^ear  the  following  work  has  been  done: 

Battery  for  two  12-inch  guns  on  disappearing  carriages, — This  bat- 
tery was  completed.  Three  thousand  five  hundred  and  thirty-nine 
cubic  yards  of  concrete  weie  put  in  place.  Exterior  and  rear  slopes 
of  parapet  were  graded  and  sodded;  ammunition  hoists,  and  -electric 
motors  for  operating  same,  and  cranes  were  installed;  trolley  system 
for  conveying  projectiles  was  erected;  hand  rails  and  implement  racks 
were  erected;  electric  lights  were  installed,  and  doors  and  shutters 
were  hung. 

The  guns  and  carriages  are  on  hand  and  are  being  mounted. 

New  battery  for  two  12-inch  guns  an  disappearing  carriages^  model 
1901. — Under  an  allotment  of  ^100,000  excavation  for  foundation  of 
these  emplacements  was  begun  September  14, 1901.  Thirty-six  thou- 
sand nine  hundred  and  thirty-six  cubic  yards  of  material  were  exca- 
vated and  placed  in  parapet  at  a  cost  of  17  cents  per  cubic  yard. 
The  concrete  work  has  been  completed  to  the  height  of  ceiling  beams, 
and  4,340  cubic  yards  of  concrete  were  put  in  place  at  a  cost  of  $4.69 
per  cubic  yard. 

InstaUaiion  of  central  electric  light  and  power  plant — The  project 
consisted  of  two  direct-connected  engines  and  generating  sets  of  37^ 
and  80  kilowatts  capacity  at  110  volts,  each  to  be  supplied  by  an  inde- 
pendent steam  boiler,  two  sets  of  storage  batteries  with  switchboards, 
a  brick  power  house,  and  lead-covered  insulated  cables  laid  in  vitri- 
fied conduits. 

The  construction  of  the  plant  has  been  completed  and  is  ready  for 
transfer  to  the  artillery. 

Peace  storage  magazine. — Under  allotments  of  110,000  work  of  con- 
struction was  begun  in  April,  1902.  The  brick  work  of  building  is 
completed,  roof  truss  is  placed,  and  floor  beams  laid.  The  building 
is  nearly  ready  to  receive  the  roof. 

Other  work. — Under  an  allotment  of  $3,200,  electric  motors  for 
operation  of  ammunition  hoists  in  two  batteries  were  installed. 

Under  an  allotment  of  $1,400,  3  structures  for  datum  points  were 
built. 

Under  an  allotment  of  $465,  implement  racks  have  been  installed 
in  the  various  batteries. 

Under  an  allotment  of  $1,500,  13  telephone  booths  were  installed. 

At  the  old  stone  fort  the  construction  of  4  concrete  pedestals  for 
range-finder  stations  was  completed. 

Steel  doors  and  shutters  were  installed  in  all  range-finder  stations. 

An  allotment  of  $2,150  was  made  during  June,  1902,  for  the  engi- 
neer work  of  installing  the  telautograph  system.  The  necessary  cable 
was  ordered. 
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Two  12-inch  and  two  6-inch  rapid-fire  guns  on  disappearing  car- 
riages were  mounted. 

Preservation  mid  repair  of  fortifications, — Under  the  several  allot- 
ments from  this  appropriation  the  following  work  was  done  during 
the  fiscal  year:  Removing  arch  at  south  cliff  battery ;  repairs  to  steps, 
6-inch  rapid-fire  guns,  in  same  battery;  repairs  to  windows  and  paint- 
ing doors;  constructing  new  bridge  at  entrance  to  old  stone  fort; 
painting  roofs  and  magazines;  installation  of  water-supply  systems; 
installation  of  concrete  pedestals  for  bases  of  Lewis  position  finders 
in  four  batteries;  paving  drain  in  road,  and  establishing  permanent 
granite  bench  marks  in  rear  of  the  several  emplacements. 

All  modern  emplacements  have  been  serially  numbered. 

Sites  for  fortifications  and  stacoast  defenses. — Condemnation  pro- 
ceedings had  been  instituted  for  the  acquisition  of  additional  land  as 
site  for  fortifications.  By  authority  of  the  Secretary  of  War,  this 
property  was  purchased  for  the  sum  of  138,000  October  4,  1901,  and 
jurisdiction  over  it  was  ceded  bv  the  State  of  New  York  to  the  United 
States  December  19,  1901. 

Contracts  in  force. 

For  American  Portland  cement,  Saylors  brand: 

Name  of  contractor:  CJommercial  Wood  and  Cement  Co. 
Date  of  contract:  April  15.  1902. 

Date  of  approval  by  the  Chief  of  Engineers:  April  28,  1902. 
Approximate  amount:  10.000  barrels,  at  $1.47  per  barrel,  in  bags,  four  bags  to 
the  barrel,  with  a  relmte  of  7  cents  per  bag  for  each  empty  bag  returned; 
to  be  completed  December  31,  1902. 
For  broken  trap  rock: 

Name  of  contractor:  Jacob  E.  Conklin. 
Date  of  contract:  April  12,  1902. 

Date  of  approval  by  the  Chief  of  Engineers:  April  26, 1902. 
Approximate  amonnt:  8,000  cubic  yards,  at  84  cents  per  cubic  yard,  measured 

in  scows;  to  be  completed  December  31, 1902. 
Emergency  contract  for  furnishing  steel  doors,  shutters,  gratings,  and  cast-iron 
flue  covers  for  12-inch  battery: 
Name  of  contractor:  Julius  Jonson. 
Date  of  contract:  June  6,  1902. 
Total  consideration  of  contract:  $1 ,879. 
Date  of  completion:  August  15, 1902. 

Money  statements. 

aUN   AND  MORTAR  BATTTERIES. 

July  1,  1901,  balance  unexpended. . $40, 717. 53 

Allotted  since 117,250.00 

157, 967. 58 

June  30,  1902,  amount  exi)ended  during  fiscal  year $86, 649. 68 

June  30,  1902,  amount  deposited  to  credit  of  appropriation.  130. 15 

86,779.83 

July  1 ,  1902,  balance  unexi)ended $71, 187. 70 

July  1,  1902,  outstanding  liabilities $17,604.64 

July  1 ,  1902,  amount  covered  by  tmcompleted  contracts  - . .     10, 824. 00 

28,428.64 

July  1,  1902,  balance  available 42,759.06 

Electric  plant. 

July  1,  1901,  balance  unexpended .       $19,544.98 

June  30,  1902,  amount  expended  during  fiscal  year 19,544.98 

ENG  1902 44 
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SEARCHLIGHTS  FOR  NEW   YORK  HARBOR. 


July  1,  IdOl,  balance  tmexpended $20,688.67 

Jane  30, 1902,  amount  expended  during  fiscal  year 20, 683.67 

SUPPLEBS  FOR  SEACOAST  DEFENSES. 

Allotted  during  fiscal  year $3,200.00 

June  30,  1902,  amount  ezx)ended  during  fiscal  year 8, 200. 00 

SITES  FOR  FORTIFICATIONS  AND  SEACOAST  DEFENSES. 

July  1, 1901,  balance  unexjwnded |19, 997.90 

Allotted  since - 18,100.00 

38, 097. 90 

June  30,  1902,  amount  expended  during  fiscal  year $38, 002. 10 

October  6, 1901 ,  amount  deposited  to  credit  of  appropriation.  95. 80 

38,097.90 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

July  1,  1901,  balance  unexpended $2,418.67 

Allotted  since 1,044.00 

8, 462. 67 
June  30,  1902,  amount  exi)ended  during  fiscal  year 2, 453. 87 


» 


July  1,  1902,  balance  unexpended 8. 80 

July  1, 1902,  outstanding  Uabilities _ 8.80 

DEFENSES  AT  SANDY  HOOK. 

This  fortification,  on  the  south  side  of  the  main  entrance  to  New 
York  Harbor,  consists  of  an  old  casemated  stone  fort  with  modem 
batteries. 

At  the  beginning  of  the  fiscal  year  a  mining  casemate,  storage 
building,  and  four  cable  tanks  were  built;  a  mortar  battery  for  six- 
teen 12-inch  mortars  was  completed;  gun-lift  battery  No.  1,  for  two 
12-inch  guns,  was  completed  and  armed;  battery  of  two  emplace- 
ments for  10-inch  guns  was  completed  and  guns  mounted;  battery 
of  three  emplacements  for  10-inch  and  four  emplacements  for  12-inch 
guns  was  completed  and  guns  mounted;  one  emplacement  for  5-inch 
rapid-fire  gun  was  completed  and  gun  mounted ;  the  pneumatic  dyna- 
mite-gun battery,  containing  one  8-inch  and  two  15-inch  dynamite 
guns,  was  completed  with  parapet  and  magazines  and  guns  mounted; 
temporary  emplacements  for  one  5-inch  siege  rifle,  one  7-inch  siege 
howitzer,  and  one  4.7-inch  rapid-fire  gun  were  built  and  guns 
mounted;  four  emplacements  for  3-incli  rapid-fire  guns  had  been  built 
as  far  as  practicable,  awaiting  delivery  of  base  castings  and  mounts; 
three  range-finder  towers  had  been  built,  and  two  independent  search- 
light plants  had  been  installed. 

The  following  work  was  done  during  the  fiscal  year: 

Tico  emplacements  for  6-inch  rajM-fire  guns  on  pedestal  mourds. — 
Work  was  begun  July  11,  1901.  Location  was  graded  and  pits  for 
foundation  excavated  and  a  railway  was  laid  from  concrete  plant  near 
dynamite-gun  battery,  1,200  feet,  to  location.  Concrete  was  hauled 
from  mixer  to  battery  by  cable  cars.  Derricks  were  placed  at  each 
end  of  battery  to  facilitate  handling  of  materials.  Great  care  was 
taken  to  secure  dry  rooms  by  the  use  of  a  mixture  of  alum  and  soap 
in  all  vertical  surfaces,  and  over  ceiling  beams  a  finished  mortar 
course  was  laid  and  allowed  to  dry  l)efore  laying  four  courses  of  asbCKh 
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tos  waterproof  paper,  each  shingled  8  inches  and  painted  down,  after 
which  1  inch  of  low-grade  mortar  was  spread  and  concrete  layers  con- 
tinued. A  covering  of  asphalt  was  laid  in  the  floor  layers  to  prevent 
dampness  arising  through  floor.  Concrete  work  was  completed  dur- 
ing November,  1901,  consisting  of  1,864  cubic  yards  of  concrete  in 
place,  at  a  cost  of  $9.06  per  cubic  yard. 

Two  emplacements  for  12-inch  gunSy  model  1901,  on  disappearing 
carriages, — The  foundations  up  to  bottom  of  floor  were  laid  before  the 
winter  of  1901 ;  concrete  plant  was  removed  from  dynamite-gun  bat- 
tery to  the  location  of  the  emplacements  during  February  and  March; 
trestle,  stone,  and  sand  bins  and  cement  shed  were  removed  and 
rebuilt;  hoisting  and  mixer  engines  were  set  up;  four  well  points 
were  driven  and  connected  with  steam  pump,  and  engine  house  was 
built.  Tracks  were  laid  on  which  the  concrete  cars  are  handled  by 
cable.     Three  derricks  move  the  concrete  from  cars  to  position. 

Concrete  work  is  being  carried  on  and  4,000  cubic  yards  are  in  place, 
at  a  cost  of  $6.02  per  cubic  yard.  Steel  beams  have  been  delivered 
and  doors  contracted  for. 

Installation  of  electric  light  and  power  plant. — Work  was  begun  in 
July,  1901.  The  project  consisted  in  installing  a  central  electric 
plant,  primarily  for  searchlights  and  incidentally  for  lighting 
emplacements,  and  providing  power  for  operation  of  guns,  viz,  two 
direct-connected  steam  engines  and  generating  sets  of  37^  and  80 
kilowatt.s  capacity  at  110  volts,  each  set  to  be  supplied  by  an  inde- 
pendent steam  boiler;  storage  battery  with  switchboard,  and  a  brick 
power  house,  and  lead-covered  insulated  cable  laid  in  vitrified  con- 
duits, near  the  batteries,  elsewhere  buried  in  trenches. 

A  brick  building  has  been  constructed,  and  engines,  boilers,  etc., 
are  installed  and  ready  for  use. 

The  plant  is  supplied  with  fresh  water  from  eight  driven  well  points 
running  to  low-water  level.  Water  is  drawn  by  a  Worthington 
duplex  steam  pump  and  jet  condenser,  which,  when  required,  will 
condense  the  exhaust. 

Switchboard  has  been  set  up  and  connected  with  dynamos.  A 
storage-battery  room  was  built  at  east  end  of  power  house  and  a 
64-cell  chloride  accumulator,  type  G  19,  set  up  therein,  and  connected 
^  with  switchboai'd.  Nineteen  thousand  nine  hundred  and  forty-one 
feet  of  lead-covered  insulated  cable  has  been  purchased  and  nearly 
all  laid  between  the  power  house  and  each  battery;  separate  cables 
for  light,  for  power,  and  for  searchlight  stations  were  laid. 

Total  cost  of  entire  plant  to  date,  152,612.89. 

Preservation  and  repair  of  fortifications. — Drifting  sand,  covering 
the  areas  in  rear  of  batteries  and  the  ditch  of  the  mortar  battery, 
caused  considerable  trouble  and  expense  as  well  as  inconvenience  and 
unsightliness. 

An  allotment  of  $2,530  was  made  by  the  Chief  of  Engineers,  and 
the  Quartermaster's  Department  authorized  the  expenditure  of  $2,000 
for  grading  these  areas  and  covering  them  with  cinders  to  prevent 
the  sand  from  drifting. 

Between  July  and  December,  1901,  the  areas  were  covered  with  3 
inches  of  cinders. 

The  batteries  are  greatly  improved  in  appearance  and  n«  com- 
plaints have  been  made  of  sand  drifting  around  the  guns. 

The  range-finder  towers  have  had  larger  top  plates  put  on  the  con- 
crete pedesta>ls,  the  old  plates  having  been  too  small  for  modern 
range  finders. 
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One  instrument  room  was  built;  ladders  were  placed  to  the  roofs  of 
range  finders,  and  projecting  fianges  of  one  were  removed. 

Iron  ventilating  doors  were  put  at  the  entrance  to  the  storage- 
battery  rooms. 

Waterproofing  was  done  at  gun-lift  batteiy  and  another  battery. 
Cracks  between  stones  around  guns  of  gun  lift  were  cut  out  and 
joints  filled  with  waterproof  cement;  the  leaks  were  entirely  stopped. 

The  cracks  in  loading  platform  of  emplacement  No.  2  of  the  two 
10-inch  gun  battery  were  cut  out  and  filled  with  waterproof  cement, 
and  so  far  the  leaks,  which  were  serious,  have  been  stopped. 

New  fire  brick  were  put  in  the  fire  boxes  of  boilers  in  gun-lift 
battery. 

The  railroad  tracks  were  removed  along  the  wharf  and  joined  with 
main  line;  the  tracks  now  use  only  the  outer  end  of  the  wharf, 
approaching  on  the  made  ground  on  the  northwest  side.  The  tracks 
to  all  batteries  have  been  kept  in  repair. 

The  pneumatic  dynamite-gun  battery  has  been  dismantled. 

Sea  waUy  north  shore. — The  work  done  to  the  beginning  of  the  fiscal 
year  consisted  in  building  157  linear  feet  of  wall  on  continuation  of 
sea  wall,  north  shore. 

During  the  fiscal  year  the  sea  wall  on  the  north  shore  and  the  rip- 
rap wall,  east  shore,  were  completed,  making  the  entire  nortli  wall 
480  linear  feet  long;  and  a  jetty  was  built  near  the  dynamite-gun 
battery.  The  work  was  complet4?d  in  August,  1901.  Total  cost, 
12,975.44. 

Contracts  in  force. 

American  Portland  cement,  **  Lehigh  *'  brand: 

Name  of  contractor:  Hiram  Snyder  &  Co.,  229  Broadway,  New  York  City. 
Date  of  contract:  April  14, 1902. 
Date  of  approval:  April  26,  1902. 

Quantity:  Five  thousand  barrels,  at  $i  .63  i>er  l>arr»l,  in  4  sacks,  less  10  cents  for 
each  empty  sack  returned,  or  $1.28  net. 

Broken  trap  rock,  li  inch  gauge: 

Name  of  contractor:  Jacob  E.  Couklin,  185  Front  street.  New  York  City. 

Date  of  contract:  April  12. 1902. 

Date  of  approval:  April  26,  1902. 

Quantity:  Four  thousand  cubic  yards,  at  89  cents  ptjr  cubic  yard. 

Money  sUiiernenUa, 

GUN   AND  MORTAR  BATTERIES. 

Jnly  1,  1901,  balance  unexpended.. .  $85,589.18 

Allotted  since . ;.   100,000.00 

Received  from  sale  of  coal 45. 98 


Amonnt  withdrawn  and  reallotted $600. 00 

2,774.98 

year 68,473.28 


185, 585. 10 


Amount  deposited  to  credit  of  appropriation 2, 774. 98 

June  30,  1902,  amount  expended  dunng  fiscal  y 


66,848.21 


July  1,  1902,  lialance  unexpended 68,786.89 

July  1,  1902,  outstanding  liabilities .     $9,276.78 

July  1,  1902,  amount  covered  by  uncompleted  contracts. . .      7, 281. 88 

16.608.11 

July  1,  1902,  balance  available 52,288.78 
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Electric  plant. 

Jnly  1,  1901,  balance  tmexpended |10, 000. 00 

June  80, 1902,  amount  expended  during  fiscal  year 10, 000. 00 

SSABCHLIGHTS,   NEW  YORK  HARBOR. 

July  1, 1901 ,  balance  unexpended ^45^  700  OO 

June  30,  1902,  amount  expended  during  figcal  year ' '  .  .     .  42*  612. 89 

July  1 ,  1902,  balance  unexpended 3  007  11 

July  1,  1902,  outstanding  liabilitiep '68l!l5 

Jnly  1,  1902,  balance  available  ...               .    ,  .._ 2, 405. 96 

TORPEDOES   FOR   HARBOR  ]>EFENRE. 


Allotted  during  the  fiscal  year |152  , 

June  80,  1902,  amount  expended  during  fiscal  year... ^sli*. 


0^ 

69 

20.69 

SEA  WALLS  AND  EMBANKMENTS. 


Sea  wall,  north  short' 

July  1, 10(U,  bftu.       -.--., $0.70 

July  1, 190S,  bakmoe  imenended .70 

July  1, 1902,  outstanding  Uabilities .70 

Eviplacements  for  two  S-incli  rapidrfire  guns. — An  allotment  of 
116,000  for  this  battery  was  made  June  28,  1900,  and  work  began 
September  1,  1900.  At  the  end  of  the  last  fiscal  year  the  battery  had 
been  completed  in  all  details  except  a  part  of  the  embankment. 
During  the  fiscal  year  the  available  balance  was  expended  in  com- 
pleting the  earth  embankment,  removing  railroad  construction  tracks 
and  trolley  lines,  gi'ading  a  roadway  to  the  wharf,  and  in  cleaning, 
painting,  and  storing  the  working  plant.  The  battery  was  turned 
over  to  the  artillery  Septemljer  16,  1901.  No  guns  or  carriages  have 
been  received.  Wells  were  left  in  the  platforms  of  sufficient  size  for 
embedding  the  base  castings  in  the  concrete  when  they  arrive. 


i\ 


Money  stuieinents. 


MAIN   BATTERY. 

July  1,  1901,  balance  unexpended $47.72 

July  1 ,  1902,  balance  unexx)ended 47. 72 

July  1.  1902.  outstanding  liabilities... -.   ..-. 47.72 

15-POUNDER  RAPID-FIRE  BATTERY,  LEFT  FLANK  OP  4.72-INCH  RAPID-FIRE  BATTERY. 

July  1.  1901,  balance  unexpended. $2,172.63 

June  30,  1902,  amount  exi)ended  during  the  fiscal  year 2, 172. 63 

Previously  expended 13, 827. 37 

Total  expenditure 16,000.00 

Battery  commanders'  stations. — Allotments  of  $5,700  and  $5,600 
were  made  September  26,  1900,  for  the  construction  of  stations  for 
the  battery  for  three  12-inch  guns  and  for  the  mortar  battery,  respec- 
tively. Both  stations  are  of  the  typical  design  for  low  sites.  Con- 
struction work  began  in  November,  1900,  and  at  the  beginning  of  the 
present  fiscal  year  the  foundations  had  been  constructed,  the  frame- 
work and  the  inner  and  outer  cylinders  of  eacli  station  had  been 
assembled  to  the  floors  of  the  instrument  rooms,  and  the  inner  cylin- 
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ders  had  been  filled  with  concrete.  Work  was  continued  during  the 
present  fiscal  year  with  frequent  delays  on  account  of  the  parts  not 
fitting  together  properly.  The  stations  were  completed  in  all  details 
in  October,  1901.  The3'  were  turned  over  to  the  artillery  on  May  26, 
1902. 

On  Februarj^  1,  1902,  allotments  of  $100  and  $135  were  made  from 
the  appropriation  for**  Gun  and  Mortar  Batteries,"  act  of  July  7, 
1898,  for  connecting,  in  underground  conduit,  the  battery  command- 
er's station  for  the  12-inch  battery  and  that  for  the  mortar  battery, 
respectively,  with  the  fire-control  t^elephone  systems.  For  the  12-inch 
station  connections  were  made  to  the  temporary  fire-control  system, 
the  i)ermanent  location  of  the  telephone  booths  not  being  fixed. 
Permanent  connections  will  be  made  when  the  permanent  booths  are 
constructed.     The  work  for  the  mortar-battery  station  was  completed. 

Battery  commander^ s  station  far  lO-inch  battery, — An  allotment  of 
$C,600  was  made  October  19, 1901,  for  the  construction  of  this  station. 
This  station  is  of  the  typical  design  for  low  sites.  Proposals  for  fur- 
nishing and  delivering  the  tower  complete,  ready  for  erection,  were 
opened  March  25, 1902.  The  only  proposal  received  ($5,500)  was  con- 
sidered excessive  and  rejected.  Under  modified  specifications  pro- 
posals for  furnishing  and  delivering  the  metal  work  only,  ready  for 
erection,  were  opened  May  19,  1902,  and  a  contract  was  awarded  to 
the  lowest  bidder,  the  New  Jersey  Foundry  and  Machine  Ck)mpany, 
of  New  York,  for  the  sura  of  $5,250,  delivery  to  be  made  on  or  l^dfore 
October  1,  1902.  An  additional  allotment  of  $1,700  was  made  May 
22,  1902,  to  cover  the  increased  cost  of  materials.  The  concrete 
foundations  were  completed  in  May,  1902. 

Money  statements, 

September  26. 1900,  amonnt  allotted $11,800.00 

Amount  expended  np  to  Jmio  30, 1901 8, 866.36 

Jnly  1,  1901,  balance  nnezx)ended 7,488.65 

Jnne  80, 1902,  amotmt  expended  dnring  the  fiscal  year 7, 488. 65 

KLECTRICAI.  CONNECTIONS. 

February  1,  1902,  amount  allotted $160.00 

February  1,  1902,  amount  allotted 185.00 

295.00 
June  30, 1902,  amount  expended  during  the  fiscal  year 266. 80 

July  1,  1902,  balance  unexpended 28. 11 

July  1 ,  1902,  outstanding  Habilities 15. 00 

July  1.  1902,  balance  available.- 18.11 

BATTERY  COMMANDER'S  STATION. 

October  19, 1901,  amount  allotted % $6,600.00 

May  22,  1902,  amount  allotted 1,700.00 

8,800.00 
June  30,  1902,  amount  exx)ended  during  the  fiscal  year 1, 625. 59 

July  1,  1902,  balance  unexpended 6,774.41 

July  1 ,  1902,  amount  covered  by  existing  contracts 6, 250. 00 

July  1,  1902,  balance  available 1,524.41 

Stations  for  Rafferty  range  finders. — The  construction  of  these  sta- 
tions was  authorized  by  the  Chief  of  Engineers  June  7,  1901,  the  cost 
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to  be  paid  from  the  allotment  for  two  3-inch  emplacements.  The  sites 
were  practically  completed  at  the  end  of  the  last  fiscal  year.  (See 
Annual  Report  of  Chief  of  Engineers  for  1901,  p.  782.)  The  stations 
were  completed  in  July,  1901,  and  under  date  of  August  13,  1901,  an 
allotment  of  $161.36  was  made  from  the  appropriation  for  *'Gun  and 
Mortar  Batteries,"  act  of  May  25,  1900,  to  cover  the  cost  of  the  work. 
The  amount  expended  from  the  allotment  for  two  3-inch  emplacements 
was  credited  to  that  allotment. 

Money  statement., 

AngUBt  13,  1901,  amount  allotted $161.36 

Jnne  30,  1902,  amount  expended  during  the  fiscal  year _  _ 161. 36 

Preservation  and  repair  of  submarine  mining  material. — At  the  end 
of  the  last  fiscal  year  the  material  had  been  inspected  and  put  in  good 
condition.     It  was  transferred  to  the  artillery  July  13,"  1901. 

During  the  last  fiscal  year,  under  an  allotment  of  $1,500,  dated  Janu- 
ary 16,  1901,  from  the  appropriation  for  "Preservation  and  Repairof 
Fortifications,"  act  of  May  25,  1900,  the  cable  tank  was  being  lined 
with  steel  sheets  to  make  it  water-tight.  At  the  end  of  the  fiscal  year 
the  sheets  had  been  riveted  together  ready  for  lowering  into  the  tank. 
During  the  present  fiscal  year  the  steel  lining  was  lowered  into  the 
tank,  calked  water-tight,  and  the  space  around  the  outside  filled  with 
concrete,  43  cubic  yards  being  required.  This  work  was  completed 
in  July,  1901. 

Money  statement, 

July  1,  1901,  balance  unexpended ...  $2.62 

Jnne  80, 1902,  amount  ezx)ended  during  the  fiscal  year 2. 62 

Preservation  and  repair  of  fortifications, — Necessary  repairs  were 
made  at  various  times  to  river  banks,  wharves,  sea  walls,  sluice  gates, 
and  the  earthen  slopes  of  batteries  at  each  reservation.  Engines,  boil- 
ers, locomotives,  and  pumps  were  cleaned  and  painted,  and,  together 
with  cars,  mixers,  tools,  etc.,  stored.  A  miscellaneous  lot  of  unserv- 
iceable property  and  a  large  quantity  of  old  iron  were  condemned  and 
destroyed  or  sold  at  public  auction. 

Repairs  were  made  to  the  drainage  system  of  a  part  of  the  barbette 
of  one  of  the  masonry  works  of  old  type.  Rammer  and  stave  supports 
of  steel  angles  were  placed  in  one  battery  for  12-inch  guns.  Pave- 
ments were  completed  in  the  entrance  galleries  of  the  4.7-inch  rapid- 
fire  battery,  which  were  repaired  during  the  last  fiscal  year.  (See 
Annual  Report  of  the  Chief  of  Engineers  for  1901,  p.  777.) 

At  the  10-inch  and  12-inch  battery  six  hoisting  cranes,  which  were 
obstructed  by  the  bracketed  galleries  connecting  the  platforms,  were 
moved  to  the  opposite  side  of  the  platforms,  and  the  trolley  rails  for 
ammunition  service  extended  to  them;  guards  were  placed  over  the 
gearing  of  the  electric  winches  of  the  ammunition  hoists,  an  automatic 
hydraulic  pump  was  put  in  the  boiler  pit  of  the  electric  plant,  and  the 
platform  waterproofed  with  linseed  oil. 

At  the  batt-ery  of  two  12-inch  and  two  8-inch  guns  twelve  steel  doors 
were  repaired  where  they  had  rusted  through.  On  April  19, 1902,  the 
sum  of  1280  was  allott;ed  for  the  purchase  and  erection  of  steel  doors  to 
replace  the  wooden  doors  of  the  four  telephone  booths  and  for  repairs 
to  the  steel  doors  over  the  stairways  and  ammunition  hoists.  The 
doors  had  not  been  purchased  at  the  end  of  the  fiscal  year. 

At  the  mortar  battery  repairs  were  made  to  615  square  feet  of  the 
interior  face  walls  where  they  had  scaled.    The  terminal  boxes  of  the 
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firing  circuits  were  set  back  in  the  walls  and  mortared  in  solid.  Under 
an  allotment  of  $160,  dated  April  30,  1902,  the  drainage  of  the  pits 
under  the  mortars  was  improved  by  raising  the  bottoms  about  3  inches 
and  by  placing  check  valves  on  the  drains  at  their  outlets  into  the  main 
drain. 

Paints  and  other  miscellaneous  materials  were  supplied  to  the 
artillery  at  the  different  posts  on  approved  requisitions. 

Money  statement. 

July  1,  1901,  balance  unexpended $5,738.71 

Amount  allotted  during  fiscal  year 990.00 

6,  S63. 71 
June  30,  1902,  amount  expended  during  fiscal  year 6, 057. 46 

July  1,  1902,  balance  unexpended 606. 25 

July  1,  1902,  outstanding  liabilitiee 4.24 

July  1, 1902,  balance  available 608.01 

But  one  contract  for  fortification  work  was  in  force  at  the  end  of 
the  fiscal  year,  as  follows: 

Contract  in  force  during  tlie  fiscal  year. 

Name  of  contractor:  New  Jersey  Foundry  and  Machine  Company,  of  New 
York. 

Date  of  contract:  May  27, 1902. 

For  furnishing  and  delivering  alongside  the  Qovemment  wharf,  on  or  before 
October  f ,  1902,  the  materials  for  the  metal  work  required  in  the  construction  of 
a  steel  tower,  for  the  sum  of  $5,250.    Emergency  contract. 

Supplies  for  seacoast  defenses, — ^Miscellaneous  materials  called  for 
on  requisitions  of  acting  engineer  officers,  duly  approved  by  the  Chief 
of  Engineers,  were  purchased  and  turned  over  to  them. 

An  allotment  of  $1,705  was  made  by  the  Chief  of  Engineers  from 
the  appropriation  for  **  Supplies  for  Seacoast  Defenses,"  act  of  March 
1,  1901,  to  be  applied  to  the  installation  of  electric  lights  for  night 
drills  on  the  platforms  of  emplacements  for  six  12-inch,  two  8-inch, 
four  3-inch  rapid-fire  guns,  and  sixteen  12-inch  B.  L.  mortars.  This 
work  was  begun  on  September  11,  1901,  and  completed  on  December 
28,  1901. 

From  the  mains  of  the  post  water  supply,  800  feet  of  2-inch  pipe 
were  laid  for  supplying  one  electric  plant;  also  50  feet  of  l^inch  pipe 
were  laid  for  supplying  the  mortar  battery. 

A  lead-lined  sink,  with  lead-pipe  drain  to  sewer,  was  constructed  in 
one  storage-battery  room. 

Extensive  repairs  were  made  to  the  boiler  of  an  electric  plant  injured 
by  the  corrosive  action  of  the  water  in  use.  Heavy  linoleum  was 
placed  on  the  floor  of  the  dynamo  room  in  this  same  battery. 

Repairs  of  various  kinds  were  made  to  the  electric  plants. 

Money  statement, 

July  1, 1901,  balance  unexpended |1,848.44 

November  30,  1901,  amount  allotted 500.00 

January  11.  1902,  amount  allotted 500.00 

August  13, 1901,  amount  received  for  materials  purchased  and  returned 

to  dealers 1.29 

2,844.78 
June  30,  1902,  amount  expended  during  fiscal  year 2, 221. 82 

July  1,  1902,  balance  unezx)ended 128. 41 
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a  H. 

DEFENSES  OF  BALTIMORE,  MARYLAND. 

Officer  in  charge,  Lieut.  Col.  Oswald  H.  Ernst,  Corps  of  Engineers, 
until  July  31,  1901,  and  Col.  Peter  C.  Hains,  Corps  of  Engineers,  since 
that  date. 

Fori  McHenry,  Md, — This  is  used  for  garrison  purposes  and  is  not 
in  the  system  of  defense.  No  expenditures  were  made  in  the  fiscal 
year. 

SITE  NO.  1. 

Emplacements  for  one  12-inch  and  three  S-inch  B,  L.  rifles  on  dis- 
appearing carriages.^-This  battery  was  complete  and  guns  mounted, 
but  the  magazines  ^nd  galleries  were  damp  from  seepage  and  con- 
densation. A  system  of  metal  ceiling  and  drainage  was  partially 
installed  during  the  year,  which  work  is  still  in  progress. 

Money  statement. 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS  AND  OUN  AND  MORTAR  BATTERIES. 

October  21, 1001,  transferred  from  other  allotments $5,608.57 

Jnne  30, 1002,  amomit  expended  during  fiscal  year 4, 967. 21 

July  1, 1002,  balance  unexpended 641.36 

July  1,1002,  outstanding  liabihties 499.96 

July  1, 1902,  balance  available 141.40 

Emplacements  for  two  4. 7 -inch  rajnd-fire  guns  on  pedestal  mounts. — 
This  battery  was  complete  and  guns  mounted. 

Emplacements  for  two  S-incn  rapid-fire  guns  on  balaneed-pUlar 
Tnonnts. — ^This  battery  was  complete  and  guns  mounted. 

Mining  casemate. — At  the  beginning  of  the  fiscal  year  the  excava- 
tions had  been  made  and  the  concrete  had  been  brought  up  to  the 
height  of  the  roof  beams.  The  operations  of  the  year  have  consisted 
in  completing  the  work. 

Money  statement 

TORPEDOES  FOR  HARBOR  DEFENSE. 

July  1, 1901,  balance  unexpended $4, 599. 08 

October  5, 1901,  allotted -.. 402.29 

October  24, 1901,  allotted 800.00 

Jnne  30, 1902,  amonnt  expended  during  fiscal  year 5, 801. 32 

Cool  storage. — The  project  was  to  enlarge  the  existing  coal  bin  in 
rear  of  the  12-inch  emplacement  and  cover  it  with  a  roof.  At  the 
beginning  of  the  fiscal  year  partial  excavation  had  been  made,  and 
during  the  year  this  was  completed,  the  enlargement  made,  the  roof 
put  on,  and  the  work  finished. 

Money  staiement. 

^^  SUPPLIES  FOR  SEACOAST  DEFENSES. 

mo. 

O«?.,1901,  balance  unexpended $1,375.00 

rial,  8^4 1902,  amount  expended  during  fiscal  year 1,375.00 
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Sea-  walls  and  embankments, — This  reservation  is  protected  from 
the  encroachments  of  the  Patapsco  River  by  a  rubble  sea  wall.  Wash- 
outs liad  threatened  the  stability  of  the  wall,  and  a  project  was  com- 
menced in  1901  to  put  a  light  concrete  backing  behind  it.  At  the 
beginning  of  the  fiscal  year  1,200  linear  feet  of  the  backing  had  been 
placed  and  400  linear  feet  have  been  placed  since,  thus  completing  the 
project. 

Money  statement 

July  1,  1901,  balance  tmexpended  - $1, 6JS5. 98 

June  30,  1902,  amount  expended  during  fiscal  year 1, 685. 98 

Sites  for  fortificoiion^s  and  seacoast  defenses. — The  project  was  to 
make  a  survey  of  this  reservation  and  vicinity  and  to  procure  copies 
of  State  records  relating  to  land  in  the  vicinity.  The  survey  was  made 
and  the  records  procured  during  the  year. 

Money  statement, 

December  3,  1901,  allotted $155.55 

June  30,  1902,  amount  expended  during  fiscal  year _ _ 155. 55 

Preservation  and  repair  of  fortifications, — With  funds  from  this 
appropriation,  the  batteries,  electric  lighting  and  power  plant>s,  the 
wharf,  and  the  sea  wall  were  kept  in  repair  during  the  year. 

Money  sfutement, 
July  1 ,  1901,  balance  uneicpended _ $1 ,  531 .  87 

October  21 ,  1901 ,  amount  transferred  to  another  allotment 147. 46 

April  7, 1902,  amount  transferred  to  another  allotment 500. 00 

June  80,  1902,  amount  expended  during  fiscal  year 884.41 

1,581.87 
SITE  NO.  2. 

Emplacements  for  two  12'inch  B,  L,  rifles  on  nondisappearing  car- 
riages,— These  and  their  armament  were  complete. 

Emplacements  for  two  5-inch  rapid-fire  guns  on  balnnced-piUar 
mounts, — The  emplacements  were  complete,  one  carriage  mounted, 
and  the  other  partially  so.  The  top  of  one  carriage  was  mounted  by 
the  garrison  dnring  the  year,  and  this  battery  is  now  complete  with 
the  exception  of  the  guns. 

Emplacements  for  two  S-inch  rapid-fire  guns  on  halanced-piUar 
mounts, — These  were  complete,  with  their  armament. 

Remodeling  old-  work, — The  top  of  the  old  wall  was  finished  off  with 
cement  mortar,  the  flashings  around  the  top  walls  over  the  casemates 
on  fronts  3  and  4,  where  the  asphalt  roof  extends,  were  filled  with 
cement  mortar,  and  two  places  broken  in  the  top  of  the  granite  wall 
on  front  3  were  filled  and  dressed  up,  thus  finishing  the  work. 

Money  statement, 

GUN  AND  MORTAR   BATTERIES. 

July  1,  1901,  balance  unexi)ended. $2,388.97 

Jime  30, 1902,  amount  expended  during  fiscal  year 2, 288. 9^ 

Battery  commander's  station, — During  the  year  the  masoYiry  exca — 
tion  was  made,  the  foundations  built  up,  all  the  ironwork  erei4.78 
and  the  tower  nearly  completed.  -521.82 

128.41 
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Money  statement. 

GUN   AND  MORTAR  BATTERIES. 

November  12, 1901,  allotted |8,000.00 

Jane  30, 1902«  amoxmt  expended  dnring  fiscal  year 5, 544. 32 

July  1, 1902,  balance  unexpended 455.68 

Jtdyl,  1902,  ontetanding  liabilities 226.94 

July  1 ,  1902,  balance  available  - . 228.74 

Preservdtion  and  repair  of  fortifications. — The  batteries,  the  elec- 
tric light  and  power  plant,  the  old  masonry  work,  and  the  wharf  have 
been  kept  in  repair  during  the  year  with  funds  from  this  appropriation. 

Money  statement. 

Jtdy  1, 1901,  balance  unexpended $1,242.94 

October  31 ,  1901 ,  transferred  to  another  allotment $1 ,  000. 00 

June  80, 1902,  amount  expended  during  fiscal  year 242. 94 

1,242.94 

SITE  NO.  3. 

BoMery  for  eight  12-inch  B.  L.  mortars, — This  was  complete  with 
its  armament,  but  the  rooms  and  galleries  were  wet.  In  1901  experi- 
mental damp  proofing  was  commenced,  and  during  the  present  fiscal 
year  a  system  of  metal  ceiling  combined  with  gutters,  drains,  and 
ventilation  has  been  partially  installed,  which  is«of  a  less  tentative 
nature.  Care  has  been  taken  to  feel  the  way  cautiously  and  observe 
results,  and  this  method  causes  slow  progress.  It  is  expected  that 
the  damp  proofing  will  soon  be  completed. 

Money  statement. 

July  1,  1901,  balance  unexi)ended $12,282.55 

October  21 ,  1901 ,  transferred  to  another  allotment |2, 500. 00 

June  30, 1902,  amount  expended  during  fiscal  year 8, 575. 30 

11,075.38 

July  1,  1902,  balance  unexpended 1,207.17 

Julyl,  1902,  outstanding  UabiHties 512.32 

July  1,  1902.  balance  available 694.85 

Emplacements  for  two  12-inch  B.  L.  rifles  on  disappearing  car- 
riages.— This  battery  with  its  armament  was  complete. 

Emplacements  for  two  6-inch  rapid-fire  gums  on  balanced-piUar 
maunh. — The  emplacements  were  complete  and  carriages  mounted; 
guns  were  on  hand,  but  not  mounted. 

Emplacements  for  two  3-inch  rapid-fire  gwns  on  balanced-piUar 
mouras. — The  ^emplacements  were  complete,  but  there  are  no  guns  or 
mounts. 

Emplacements  for  two  6-inch  B.  L.  rifles  on  disappearing  car- 
riages.— The  emplacements  were  complete  and  carriages  mounted; 
no  guns  on  hand. 

Emplacements  for  two  3-inch  rapid-fire  guns  on  balanced-pillar 
mounts. — The  emplacements  were  complete,  but  are  without  armament. 

Other  works. — A  mining  casemate,  a  storehouse  for  torpedo  mate- 
rial, and  a  cable  tank  were  completed. 
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Sea  walls  and  embankments, — At  the  beginning  of  the  fiscal  year 
the  nibble  wall  had  received  a  concrete  backing  and  the  fill  had  been 
partially  placed  behind  the  concrete  wall.  During  the  year  a  riprap 
foundation  for  the  extension  of  the  wall  westward  to  the  limits  of  the 
reservation  was  placed,  the  fill  behind  the  concrete  and  rubble  wall 
was  completed,  and  several  washouts  in  the  fill  and  breaks  in  the 
rubble  wall  were  repaired.  During  high  winds  it  was  found  that  the 
sea  breaking  in  over  the  wall  caused  serious  washouts  for  a  distance 
of  about  25  feet  behind  the  wall,  threatening  its  stability,  the  saline 
water  also  killing  the  ordinary  sod.  Accordingly,  a  salt  swamp  sod 
was  placed  for  that  distance  behind  about  half  the  length  of  the  wall, 
and  that  work  is  still  in  progress  at  the  close  of  the  fiscal  year. 

Money  staiement, 

Jnly  1,  1901,  balance  unexpended $15, 067. 92 

June  30, 1902,  amount  expended  during  fiscal  year 14, 102. 82 

July  1 ,  1902,  balance  unexpended 965. 10 

July  1, 1902,  outstanding  liabilities 847.25 

July  1,  1902,  balance  available 117.85 

Roadway. — The  project  was  to  build  a  road  between  the  eastern 
3-inch  battery  and  the  12-inch  battery  to  connect  the  system  of  road- 
ways on  the  part  of  the  reservation  reserved  for  defenses.  The 
roadway  was  all  constructed  during  the  fiscal  year. 

Money  staiement, 

GUN  AND  MORTAR  BATTERIES. 

July  1, 1901,  balance  unexpended $8, 816. 50 

June  80, 1902,  amount  expended  during  fiscal  year 3, 316. 50 

Raising  bases  for  two  Rafferi/y  range  finders. — There  were  already 
concrete  bases  for  the  range  finders,  but  these  were  abandoned  dur- 
ing the  fiscal  year  and  structural-iron  bases  were  constructed  at  a 
higher  elevation  on  the  mortar  battery. 

Money  statement 

GUN   AND  MORTAR  BATTERIES. 

January  22, 1902,  allotted $200.00 

June  30,  1902,  amount  expended  during  fiscal  year 200. 00 

Two  battery  commanders*  stations. — The  work  of  constructing  these 
towers  was  commenced  in  October,  1901,  and  the  foundations  were 
ready  in  the  following  January,  but  much  delay  was  encountered  in 
the  delivery  of  the  ironwork.  At  the  close  of  the  fiscal  year  the  instru- 
ment columns,  the  shields,  and  the  frameworks  had  been  erected, 
and  it  is  expected  to  complete  the  stations  by  the  end  of  July. 

Money  statement. 

October  31,  1901,  allotted $14,600.00 

June  30,  1902,  amount  expended  during  fiscal  year 6, 341. 61 

July  1,  1902,  balance  unexpended 8, 858. 89 

July  1,  1902,  outstanding  liabilities 6,108.11 

July  1 ,  1902 ,  balance  available 2, 260. 88 
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Electrician  expert, — An  electrician  expert  was  supplied  the  garrison 
since  March  31,  1902,  in  connection  with  the  submarine-mine  defense. 

Money  staieme^it. 

PRESERVATION  AND  REPAIR  OP  PORTIPICATION8. 

March  6, 1902,  allotted -..   - $450.00 

June  27, 1902,  allotted 1,200.00 

1,650.00 
Jxme  30, 1902,  amonnt  expended  during  fiscal  year 75. 00 

Jnly  1,  1902,  balance  xmexpended 1,575.00 

July  1,  1902,  ontstanding  liabilities 75.00 

Jtdy  1,  1902,  balance  available 1,500.00 

Preservation  and  repair  of  fortific-ations. — ^The  batteries,  mining 
casemate,  storehouses,  cable  tank,  and  electric  light  and  power  plants 
were  kept  in  repair  during  the  year  with  funds  from  this  appropria- 
tion. 

Money  statement. 

Jnly  1, 1901,  balance  unexpended $2,400.00 

April  7,  1902,  transferred  from  another  allotment 500. 00 

2,900.00 

October  21 ,  1901 ,  transferred  to  another  allotment $1 ,500. 00 

June  30,  1902,  amonnt  expended  during  fiscal  year 921 .  23 

2,421.23 

July  1,  1902,  balance  unexpended 478.77 

July  1, 1902,  outstanding  liabilities 478.77 

SITE  NO.  4. 

Emplacements  for  two  6-inch  B,  L.  rifles  on  disappearing  car- 
riages.— These  were  complete  with  their  carriages  at  the  beginning  of 
the  fiscal  year  with  the  exception  of  wiring  and  electric  plant,  which 
is  to  be  deferred  until  the  whole  project  for  defense  is  in  process  of 
construction.     The  guns  are  on  hand,  but  not  mounted. 

Sen  walls  and  embankments. — At  the  beginning  of  the  fiscal  year 
the  concrete  wall  was  completed,  but  the  fill  behind  it  was  only  par- 
tially made.  During  the  year  the  fill  was  finished  and  a  strip  of  salt 
swamp  sod  8  feet  wide  placed  behind  the  wall  to  prevent  washouts 
by  the  break  of  the  sea  over  the  wall. 

Money  stoiefment. 

July  1,  1901,  balance  unexpended $3,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 3, 000. 00 

Preservation  and  repair  of  fortifications. — The  battery  and  property 
on  this  reservation  have  been  kept  in  repair  during  the  year  with 
funds  from  this  appropriation. 

Money  statement. 

July  1,  1901,  balance  unexx)ended $536.11 

October  21 ,  1901 ,  transf  errisd  to  another  allotment $461 . 1 1 

June  30, 1902,  amount  expended  during  fiscal  year 75. 00 

536.11 
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Supplies  for  seacoast  defenses, — Electrical  supplies  for  all  the  elec- 
tric installations  pertaining  to  the  defenses  of  Baltimore,  Md.,  have 
been  furnished  the  artillery  during  the  year,  on  requisitions  approved 
by  the  Chief  of  Engineers. 

Money  stoiemenL 

July  1,  1901,  balance  unexiwnded $1,002.65 

Allotted  during  fiscal  year 388. 04 

1,865.69 

June  80,  1902,  amount  exx>ended  during  fiscral  year .       . .         1,845.23 


July  1 ,  1902,  Imlance  unexi)ended  and  available 20. 47 


2  I. 

DEFENSES  OF  WASHINGTON.  DISTRICT  OF  COLUMBIA. 

Officer  in  charge,  Lieut.  Col.  Charles  J.  Allen,  Corps  of  Engineers. 
Officers  in  (jharge  of  Fort.  P^oot^  Military  Reservation,  Md.,  Lieut.  CoL 
Charles  J.  Allen,  Corps  of  Engineers,  until  December  4,  1901,  and 
Maj.  William  M.  Black,  Corps  of  Engineers,  since  that  date. 

Fort  Foot-e,  Potomac  River,  Maryland. — LTnder  instructions  of 
November  30,  1901,  the  military  reserv^ation  of  Fort  Foote,  Md.,  was 
placed  under  the  charge  of  the  commanding  officer  of  the  Engineer 
School  of  Application  at  Washington  Barracks,  D.  C. 

Some  minor  repairs  to  the  wharf,  consisting  of  replacing  7  dock 
piles  and  binding  the  same,  and  replacing  some  of  the  deck  planking, 
have  l)een  made  at  the  close  of  the  year,  at  an  expense  of  $50. 

No  other  work  was  carried  on  during  the  year  except  the  usual  care 
by  the  ordnance  sergeant  stationed  at  the  fort. 

Additional  minor  repaira  are  needed  to  the  wharf  and  the  road  lead- 
ing to  the  same. 

Money  statement. 

PRESERVATION   AND  REPAIR  OF   FORTIFICATIONS. 

December  .5,  1901 ,  amount  received  by  transfer $50. 00 

Jmie  yo,  1002,  amount  expended  to  end  of  fiscal  year   $22. 00 

July  1,  1902,  outstanding  liabilities 28.00 

50.00 

LEFT   BANK   POTOMAC   RIVER. 

The  progress  and  general  condition  of  the  work  at  the  elose  of  the 
fiscal  year  ended  June  30,  1899,  were  as  follows: 

A  battery  for  two  10-inch  guns  on  disappearing  carriages,  L.  F., 
model  of  1894,  was  completed  by  the  close  of  1896.  The  guns  were 
mounted  in  the  winter  of  1896-97.  During  the  fiscal  year  ended  June 
30,  1899,  an  electric-light  plant  was  installed  in  this  battery. 

A  second  battery  for  two  10-inch  guns  was  completed  and  had  an 
electric-light  and  i)ower  plant  installed  in  it.  One  of  the  guns  was 
mounted  in  1897  on  a  disappearing  carriage,  L.  F.,  model  of  1894;  the 
other  was  mounted  in  May,  1898,  on  a  disappearing  carriage,  L.  F., 
model  of  1896. 

A  third  battery  for  two  10-ineh  guns  was  also  completed.  The  guns 
were  mounted  in  1898  on  disappearing  carriages,  model  of  1896.  This 
battery  was  commenced  in  the  latter  part  of  March,  1898,  and  built 
with  funds  from  the  appropriation  of  March  9,  1898,  for  **  National 
Defense." 
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Emplacements  for  two  4-ineli  Drijjjfs-Schroeder  rapid-fire  guns  were 
also  eompleteil.  The  j^iins  were  mounted  by  the  early  part  of  July, 
1898. 

These  three  10-inch  gun  batteries  and  the  4-ineh  rapid-fire  gun  bat- 
tery were  turned  over  to  the  officer  of  artillery  commanding  the  post 
on  July  6,  1890,  in  accordance  with  paragraph  1480,  Arm v  Regulations, 
1895. 

The  following  work  has  been  carried  on  during  the  past  fiscal  year: 

Mortar  batf^rij  for  eujht  12-inrli  niorfars  on  carriages^  model  of 
1896. — Work  on  tliis  battery  was  commenced  August  25, 1808.  At  the 
close  of  the  fiscal  year  1001  the  battery  was  about  07  per  cent  com- 
pleted. During  the  past  fiscal  year  an  electric-light  plant  was  installed 
under  contract  with  W.  M.  Sheehan,  of  New  York;  the  erection  of 
trolleys  was  finished,  and  the  other  small  items  of  work  necessary  to 
complete  the  battery  were  done.  The  carriages  were  received  and 
mounted  by  the  artillery.  The  mortal's  were  received  and  seven  of 
them  mounted,  also  by  the  artillery'.  The  battery  is  completed  and 
in  condition  to  be  turned  over  to  the  officer  of  artillery  commanding 
the  post. 

Money  stafement, 

July  1,  1901,  balance  unexpended ...     $8,520,86 

June  30,  1902,  amount  exi)en(le<l  durinj?  tisciil  year   .     .    8, 504. 16 


July  1 ,  1902,  balance  unexx)ended    .         ........  16.70 

July  1,  1902,  outstanding  liabilities .   . 16.70 


ALLOTMENTS. 


Gun  and  mortar  batteries: 

August  8, 1898,  act  of  May  7,  1898 ..$li;,0()() 

March  11,  1901,  act  of  May  2'),  1900..  .   .... 4,u0.» 


117,00) 

Battery  for  two  6-inch  rapid-fire  giiris  on  disappearing  carriages  — 
This  work  was  commenced  in  June,  1800.  At  the  close  of  tlie  fiscal 
year  1001  this  battery  was  02  per  cent  complet<?d.  During  the  fiscal 
year  an  electric  conduit  leading  from  the  mortar  battery  was  con- 
structed and  an  electric-light  plant  installed — the  latter  work  being 
done  under  contract  w  ith  W.  M.  Sheehan,  of  New  York.  The  power 
for  operating  the  plant  is  obtained  from  the  central  generating  plant 
at  one  of  the  10-inch  batteries.  Trolley  beams  were  installed,  road- 
way and  gutters  finished,  and  the  battery  cleaned  up.  The  work  is 
completed  and  in  condition  to  be  turned  over  to  the  officer  of  artillery 
commanding  the  post.  The  carriages  are  mounted;  the  guns  were 
received  in  June,  1002,  and  are  to  be  mounted  by  the  artillery. 

Money  staiemenL 

July  1 ,  1901 ,  balance  unexpended.  _ $6, 130. 41 

June  80,  1902,  amount  expended  during  fiscal  year _ 6, 118. 57 

July  1,  1902.  balance  unex^nded 11.84 

July  1,  1902,  outstanding  habilities 11.84 

ALLOTMENTS. 

Gun  and  mortar  batteries: 

April  26,  1899,  act  of  May  7,  1898.... $59,180.00 

June  21,  1901,  act  of  March  1, 1901 5,450.00 

64,6d0.00 
ENG  1902 45 
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Battery  for  two  S-inch  rapid-fire  guns. — An  allotment  of  89,500  was 
made  December  28,  1898,  for  emplacements  for  two  3-ineli  rapid-fire 
guns.  By  October,  1899,  the  work  was  practically  completed  excepting 
the  construction  of  the  gun  platforms,  which  can  not  advantageously 
be  undertaken  until  the  gun  mounts  arrive. 

Money  statement, 

Jnly  1,  1901.  balance  unexpended... $l,8.>0.09 

June  30,  1902,  amount  expended  during  fiscal  year. .    .   . .  754. 08 


July  1,  1902,  balance  unexpended 1,096.01 

July  1 .  1902,  outstanding  liabilities. . _ 43. 00 


July  1,  1902,  balance  available 1,053.01 

Battery  cmnmaiulers*  stations, — Under  allotments  of  June  17  and  29, 
1899,  aggregating  $12,206,  work  was  commenced  in  September,  1899, 
on  three  stations.  All  the  stations  were  turned  over  to  the  artillery 
officer  commanding  the  post  August  29,  1901. 

Money  statement. 

July  1.  1901,  balance  unexi)ended $3, 358. 35 

June  30. 1902,  amount  expended  during  fiscal  year 3, 188. 74 


July  1,  1902,  balance  deposited  in  Treasury  of  the  United  States 169. 6t 

Elevated  rear  passageways^  10-ineh  batteries. — The  project  contem- 
plated connecting  the  gun  platforms  of  each  battery  together  and 
with  their  observing  station  with  a  platform  of  the  same  elevation 
under  an  allotment  of  $2,6(X),  dated  February  25,  1901.  Both  works 
were  completed. 

Money  statement, 

July  1 .  1901 ,  balance  unexpended $1, 756. 59 

June  30, 1902,  amount  expended  during  fiscal  year 1 ,  756. 59 

Supplies  for  seacoast  defenses. — Under  allotments  of  $250,  October 
21,  1901,  and  $105,  May  23,  1902,  a  quantity  of  supplies  of  various 
kinds  was  purchased  and  issued  to  the  coast  artillery  of  this  district, 
in  accordance  with  the  provisions  of  General  Orders,  No.  06,  Adjutant- 
General's  Office,  1900.  The  boiler  of  electric  plant  at  one  of  the  10- 
inch  batteries  was  also  put  in  order. 

Money  statement. 

July  1 ,  1901 ,  balance  unexpended $305. 49 

Allotments  during  the  year 855. 00 


560. 49 
June  30,  1902,  amount  expended  during  fiscal  year 454. 60 


July  1 ,  1902,  balance  unexpended 105. 8 » 

July  1 ,  1902,  outstanding  liabilities 105. 8 ) 

Preservation  and  repair  of  fortifications, — During  the  fiscal  year 
repairs  have  been  made  as  follows:  To  the  north  and  south  ammuni- 
tion lifts  of  one  of  the  10-inch  batteries,  including  new  gear  whi^els 
and  brackets;  to  the  parapet  of  another  10-inch  battery;  to  the 
superior  slope  of  south  emplacement  of  a  third  lO-inch  battery;  and 
to  electrical  plant.  Grass  and  weeds  were  cut  about  the  batteries 
and  slopes  were  seeded  and  the  usual  cleaning  and  sanitary  work 
done. 
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Money  statement, 

July  1, 1901,  Imlance  unexpended $1,393.99 

Allotment  and  transfer  during  the  year 310. 00 

1,703.99 
June  30, 1902,  amount  expended  during  fiscal  year 1, 579. 63 

July  1, 1902,  balance  unexpended 124. 30 

July  1,1902, outstanding  liabilities _...  14.86 

July  1, 1902,  balance  available 110. 00 

ALLOTMENTS. 

Preservation  and  repair  of  fortifications: 

June  ll,1900,act  of  May  25, 1900 $875.00 

May  20,1901.  act  of  March  1,1901.... 1,225.00 

October  22, 1901,  act  of  March  1,  1901  (by  transfer  from  another 

work)..- --  200.00 

June  21, 1902,  act  of  June  6, 1902 110.00 

2,410.00 

All  the  work  at  this  locality  during  the  fiscal  year  ending  June  30, 
1902,  was  done  by  hired  labor,  excepting  installation  of  electric  plants, 
which  was  done  under  contract  with  W.  M.  Sheehan,  of  New  York. 


Contracts  in  force  during  fiscal  year, 

Kame  of  contractor:  W.  M.  Sheehan,  of  New  York,  N.Y.,  for  furnishing  and 
installing  electric-light  plant  in  the  mortar  battery. 

Date  of  contract:  September  21,1901. 

Date  of  approval:  October  7,  1901. 

Date  for  completion,  witliin  fo/ty-five  days  from  date  of  commencement.  The 
contractor  was  allowed  a  reasonable  additional  time  for  completion  of  the  work. 

Amount  of  contract:  $4,718. 

Name  of  contractor:  W.  M.  Sheehan,  of  New  York,  N.  Y.,  for  furnishing  and 
installilig  electric-light  plant  in  the  6-inch  battery. 

Date  of  contract:  Octolier  8,  1901. 

Date  of  approval:  October  28,  1901. 

Date  for  completion,  within  seventy-five  days  from  date  of  commencement, 
exclusive  of  Sundays  and  legal  holidays.  The  contractor  was  allowed  a  reason- 
able additional  time  for  completion  of  the  work. 

Amount  of  contract,  $2,895. 

RIGHT  BANK   POTOMAC  RIVER. 

Emplacements  for  three  S-inch  gtins  on  disappearing  carriages  L. 
F,,  model  of  ISBj^. —Thin  battery  was  built  by  contract  dated  Decem- 
ber 11),  1800,  with  Douglas  &  Andrews,  of  Baltimore,  Md.,  under  the 
provisions  of  the  act  of  Congress  of  June  6,  1896,  providing  for  the 
construction  of  fortifications  by  contract,  to  bo  paid  for  as  appropria- 
tions might  be  made  from  time  to  time  therefor. 

An  allotment  of  $100,000,  to  be' expended  under  the  contract,  was 
made  March  27,  1897.  The  contract  work  was  finally  completed 
August  15,  1898. 

The  guns  were  mounted  and  ready  for  service  by  April  1,  1898. 

The  battery  was  formally  turned  over  to  the  commanding  officer  of 
the  post  on  January  13,  1900. 
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During  the  fiscal  year  an  electric-light  and  power  plant  was  installed 
in  this  battery,  and  which  will  l>e  not<?d  further  on. 

Emplacements  for  two  5-inch  rapid-fire  guns. — Under  an  allotment 
of  $14,500,  October  4,  1808,  for  constructing  two  emplacements  for 
5-inch  rapid-fire  guns  on  balanced-pillar  mounts,  >\ork  was  l>egun  in 
November,  1808.  A  further  allotment  of  *2,7()0  was  made  February 
7,  1001. 

The  two  emplacements  are  entirely  separated.  Both  batteries  were 
practically  finishe<l  by  5une  30,  1001. 

The  work  of  the  fiscal  year  consisted  of  the  erection  of  the  raiUng 
and  general  care  of  the  batteries.  The  guns  have  been  received  and 
one  of  them  has  been  mounted  by  the  artillery. 

Money  sfutenient, 

July  1,  1901,  balance  tmexpended $568.87 

Jnne  30,  1902,  amount  expended  during  fiscal  year 540. 90 

July  1,  1902,  balance  unexpended 27.47 

July  1, 1902,  outstanding  liabilities 27. 47 

Battery  for  three  3-inch  rapid-fire  <j\uis, — An  allotment  of  $15,100 
was  made  June  25, 1000,  to  be  applied  to  the  construction  of  emplace- 
ments for  three  3-inch  rapid-fii*e  guns,  in  accordance  with  plans 
submitt^. 

Materials  were  purchased  and  the  work  of  construction  commenced 
in  August,  1000.  At  the  close  of  the  fiscal  year  1001  about  60  per 
cent  of  the  concrete  had  been  laid  and  the  entire  work  of  construction 
was  about  one-half  done. 

During  the  past  fiscal  year  the  parai)ets  and  earth  embankments 
were  built  and  the  drainage  system  completed.  The  platforms  were 
about  half  finished,  the  remaining  work  on  them  being  deferred  until 
the  mounts  shall  have  been  received. 

Moncij  statement, 

July  1,  1901,  balance  unexx)ended. $5,411.64 

June  80,  1902,  amount  expended  during  fiscal  year 9;  099. 13 

July  1 ,  1902,  balance  unexpended  and  available 812. 51 

Electric-light  and  power  plant. — Work  on  the  construction  of  a 
power  house  and  installation  of  an  electric-light  and  power  plant  was 
commenced  November  7,  1808.  By  the  end  of  the  fiscal  year  1899  the 
the  cistern  and  power  house  were  built  in  so  far  as  they  could  be  done 
before  installation  of  the  plant,  and  this  was  their  condition  as  to 
progress  at  the  close  of  the  fiscal  year  1001. 

During  the  year  1002  the  cistern  and  the  building  for  housing  the 
engine,  boiler,  and  dynamo  were  completed  and  the  electric- light 
and  power  plant  installed.  An  aerial  pole  line  was  also  erected  for 
use  in  lighting  the  post,  all  the  electrical  work  being  done  under  con- 
tract with  W.  M.  Sheehan,  of  New  York. 

Money  stoieTnenL 

July  1,  1901,  balance  unexpended $10, 145. 45 

June  30,  1902,  amount  exi)ended  during  fiscal  year 10, 144. 98 

July  1 ,  1902,  balance  unexpended .SS 

July  1, 1902,  outstanding  liabilities .SS 
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ALLOTMENTS. 

October  7,  1898,  gun  and  mortar  batteries: 

Act  of  March  27, 1897 $4,732.98 

Act  of  May  7, 1898 4,300.00 

June  26,  1901,  **  Gun  and  Mortar  Batteries: " 

Act  of  March  1, 1901 - ..   ...      4,800.00 

13, 832. 93 

Battery  commander's  station, — Under  an  allotment  of  i4,259,  July 
29,  1899.  for  the  construction  of  a  high-t}'pe  station  near  the  8-inch 
battery  for  mounting  a  type  A  range  finder,  construction  work  was 
commenced  October  5  of  that  year.  By  June  30,  1001,  the  station 
was  practically  completed.  The  only  work  that  remained  to  be  done 
was  some  painting  of  wood  and  iron  work,  construction  of  a  little 
brickwork,  and  some  fitting  of  windows.  This  was  all  finished  in  July, 
and  the  st-ation  was  turned  over  to  the  artillery  August  20,1901. 

Money  statement. 

Jnly  1, 1901,  balance  unexpended $1,803.96 

June  30,  1902,  amount  exi)ended  during  fiscal  year 1, 803. 96 

Elevated  i)assage  to  connect  gun  plaffornLs,  S-ineh  battery, — An 
allotment  of  $1,485  was  made  January  10,  1901,  for  this  work.  Con- 
struction work  was  commenced  in  June,  1901,  and  at  the  end  of  that 
month  concrete  piers  and  footings  for  columns  had  been  built  and  the 
columns  and  some  floor  beams  erected.  Some  drilling  and  cutting  of 
old  concrete  to  receive  the  beams  had  been  done  and  some  excavations 
made.     The  entire  work  was  about  25  per  cent  completed. 

During  the  past  fiscal  year  all  the  concrete  work  was  done  and  the 
railing  and  stairs  erected,  the  work  being  entirely  completed  in  Sep- 
tember, 1901. 

Money  statement. 

July  1.  1901 ,  balance  unexpended $1, 016. 75 

June  30,  1902,  amount  ex];)ended  during  fiscal  year 1, 016. 75 

Preservation  and  repair  of  fortifications. — The  work  of  the  past 
fiscal  year  was  as  follows:  At  the  8-inch  battery  repairs  were  made 
to  doors,  ammunition  lifts,  and  brackets,  and  to  concrete  of  sui)erior 
slope  of  battery,  middle  traverse,  and  some  broken  mouthpieces  were 
replaced. 

The  other  batteries  were  cared  for  and  cleaned  up;  a  new  stack  was 
built  for  searchlight  plant;  coal  tubs,  derricks,  and  other  parts  of 
working  plant  were  painted;  spikes  and  projections  on  wharf-fender 
piles  were  removed  to  avoid  injury  to  boats  in  landing;  grass  and 
weeds  were  cut  around  engineer  office  and  quarters  and  the  3-inch 
battery;  searchlight  was  tested  and  cared  for;  a  light  was  maintained 
on  the  wharf,  and  the  usual  sanitary  work  was  done. 

Money  statement 

July  1 ,  1901 ,  balance  unexpended $755. 99 

Allotment  during  year _ _ 110. 00 

865.99 
June  30.  1902,  amount  exx)ended  during  fiscal  year. « 671. 46 

July  1 ,  1902.  balance  unexpended _ 194. 53 

July  1,  1902,  outstanding  iiabUities -.- - 84.53 

July  1, 1902,  balance  available 110.00 


^Ot  this  amount  $200  was  transferred  to  work  on  the  left  bank  of  the  Potomac. 
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ALLOTMENTS. 

Preservation  and  repair  of  fortifications: 

June  1 1 .  1900 ,  act  of  May  25 ,  1 900 $900. 00 

May  20,  1901 .  act  of  March  1,  1901 725.00 

June  21,  1902,  act  of  June  6,  1902 110.00 

l,7a5.00 

All  the  work  at  this  locality,  during  the  fiscal  year  ceding  June  30, 
1902,  was  done  by  hired  labor,  excepting  installation  of  electric-light 
and  power  plant,  which  was  done  under  contract  with  W.  M.  Shee- 
han,  of  New  York. 

Contract  in  force  during  the  fiscal  year. 

Name  of  contractor:  W.  M.  Sheehan,  of  New  York,  N.  Y. ,  for  furnishing  and 
installing  electric-light  and  power  plant  in  the  8-inch  battery. 

Date  of  contract:  October  8.  1901. 

Date  of  approval:  October  25,  1901. 

Date  for  commencement:  November  15,  1901. 

Date  for  completion:  Within  ninety  days  from  date  of  commencement.  The 
contractor  was  allowed  a  reasonable  additional  time  for  completion  of  the  work. 

Amount  of  contract:  $8,975. 


2  J. 

DEFENSES  OF  HAMPTON  ROADS,  VIRGINIA. 

Officer  in  charge,  Maj.  James  B.  Quiiin,  Corps  of  Engineers;  Divi- 
sion Engineer,  Col.  Peter  C.  Uains,  Corps  of  Engineers. 

NORTH   SIDE   OF   CHANNEL. 

Emplacement  for  10-inch  gun  in  bastion. — This  emplacement  is 
located  within  the  main  work,  was  constructed  with  funds  allotted 
from  the  appropriation  for  *'  Gun  and  Mortar  Batteries,"  act  of  July 
7, 1898,  and  is  now  completed,  with  the  exception  of  providing  sources 
for  supplying  the  current  to  charge  the  electric-storage  battery  for 
lighting  purposes,  which  has  been  set  up,  but  the  acid  mixture  has 
not  been  put  in  the  cells  on  account  of  the  absence  of  means  for 
charging  the  same,  although  the  cable  conductors  have  been  laid. 
The  plant  from  which  the  current  is  to  be  furnished  will  be  completed 
in  the  fiscal  year  1003. 

During  the  fiscal  year  1902  iron  hoods  were  placed  over  all  doors 
and  windows  of  the  emplacement,  the  ammunition  hoist  cleaned  and 
painted,  washouts  in  slope  repaired,  and  drain  pipe  from  counter- 
weip:ht  well  run  to  foot  of  slope  to  prevent  recurrence  of  washouts. 

Under  the  authority  dated  April  8,  1902,  the  sum  of  $277.28  was 
expended  from  the  allotment  for  this  emplacement  in  building  two 
platforms  for  the  two  2.24r-incli  Driggs-Schroeder  rapid-fire  guns 
supplied  for  saluting  purposes.  The  platforms  were  built  on  the  bar- 
bette tier  of  the  main  work,  and  for  which  a  total  of  19  cubic  yards  of 
concrete  was  required 
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Money  statement 

Jnly  1, 1901.  balance  unexpended. $4, 266. 24 

June  80,  1902,  amount  expehded  dnring  fiscal  year 1 ,  112. 59 

Jnly  1 ,  1902,  balance  unexpended 3, 153. 65 

Jnly  1 ,  1902,  outstanding  liabilities 4. 50 

July  1,  1902.  balance  available 3,149.15 

ALJiOTMENT. 

Appropriation  for  **  Gun  and  Mortar  Batteries,"  act  July  7,  1898 $38, 000. 00 

Emplacements  far  three  12- inch  guns. — The  work  at  this  battery  in 
the  fiscal  year  consisted  in  putting  in  a  system  of  speaking  tubes — a 
line  extending  from  each  platform  to  the  relocator  room — erecting 
railings  for  loading  platforms,  and  laying  pipe  for  water  connection 
to  each  emplacement.  In  the  rear  of  the  battery  a  wall  2  feet  wide, 
with  top  reference  8  feet  above  mean  low  water,  was  built  up  from 
mean  low  water  with  granite  rubblestone.  The  length  of  this  wall  is 
483  feet,  behind  which  702  cubic  yards  of  sand  were  used  to  make  the 
fill  to  the  top  of  the  structure.  Shelves  for  relocator  rooms  and  imple- 
ment racks  for  shot  galleries  were  provided,  hoods  over  all  openings 
were  put  up  and  paint^^d,  concrete  cut  out  for  chain  ammunition 
hoists  and  telephone  booths,  and  such  work  as  whitewashing  rooms, 
repairs  to  cars  and  other.plant  done. 

All  tlie  carriages  and  guns  have  been  mounted,  and  as  soon  as  the 
lifts  are  replaced  by  chain  ammunition  hoists,  the  emplacements  will 
be  transferred  to  the  Artillery  Corps. 

Money  statement, 

Jxdy  1,  1901,  balance  unexpended $19,780.98 

June  30,  1902,  exx)ended  during  fiscal  year $7, 895. 43 

June  30, 1902,  withdrawn  during  fiscal  year 7, 275. 00 

lo,  170. 43 


July  1,  1902,  balance  unexpended 4, 610. 50 

July  1,  1902.  outstanding  liabilities ..- 227.19 

July  1,  1902,  balance  available 4,383.81 

ALLOTMENT. 

Appropriation  for  **  Gun  and  Mortar  Batteries,"  act  May  7,  1898 $150, 000. 00 

Eynplacements  for  two  12'inch  guns, — This  work  has  been  advanced 
as  far  as  practicable  during  the  fiscal  year,  and  the  foundation  is 
now  undergoing  test  for  stability.  The  greatest  subsidence,  so  far 
observed,  is  only  0.045  feet. 

The  work  during  the  fiscal  year  included  the  driving  of  720  linear 
feet  of  double-lap  sheet  piling  to  prevent  undermining  of  the  founda- 
tion during  severe  storms,  grading  the  site  to  6  feet  above  mean  low 
water,  at  which  reference  the  concrete  foundation  was  started,  and  it 
has  been  carried  up  to  9.9  feet  above  the  datum  plane,  requiring  2,135 
cubic  yards  of  concrete.  The  weight  of  the  beams,  angles,  and  bolts 
embedded  therein  was  272,468  pounds. 

Owing  to  the  soft  character  of  the  strata  underlying  this  battery 
site  at  a  depth  of  about  25  feet  below  mean  low  water,  a  test  loading 
of  the  foundation,  to  remain  for  six  months,  was  thought  advisable 
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prior  to  continuing  (Construction  above  foundation  reference,  as  it  was 
feared  some  settlement  might  take  place  when  all  the  weight  to  be 
borne  by  the  foundation  was  upon  it.  To  m/ike  this  test,  4,593  cubic 
yards  of  sand  were  placed  over  the  entire  site,  being  held  in  place  by 
sheathing.  Three  rods  were  set  prior  to  placing  the  sand,  and  the 
original  elevations  w^ere  taken  December  31,  1901.  The  subsidence 
observed  1o  June  30,  1902,  is  as  stated  above. 

The  surface  in  close  proximity  to  the  rear  of  the  battery  has  been 
brought  up  to  10  feet  above  mean  low  water  by  filling  with  sand;  the 
quantity  placed  amounting  to  081  cubic  yards. 

In  addition  to  the  above,  the  construction  jnant  to  serve  in  building 
the  emplacements  has  been  installed;  positive  drain  pipes  have  been 
laid  from  each  counterweight  well;  repairs  have  been  made  to  plant; 
material  has  been  unloaded,  hauled  to  the  site,  and  stored,  and  a 
40-foot  railroad-track  scale  of  50  tons  capacity  was  purchased  and 
set  up. 

Proposals  for  constructing  the  riprap  sea  wall  for  the  protection  of 
the  battery  were  opened  September  6,  1001,  but  the  lowest  being  con- 
sidered excessive,  all  were  rejected.  It  is  now  proposed  to  demolish 
the  water  battery  and  to  use  the  stone  therefrom  in  the  sea  wall,  the 
balance  of  the  material  to  be  purchased  under  proposals  which  were 
opened  April  17,  1902. 

Mo?iey  statement. 

Jtdy  1,  1901,  balance  unexpended... $187,325.11 

June  30, 1902,  expended  during  fiscal  year $31, 097. 83 

June  30,  1902,  withdrawn  dunng  fiscal  year 12, 165. 00 

43,262.83 

July  1 ,  1902,  balance  unexpended  and  availablo .  144, 062. 28 

ALLOTMENTS. 

Appropriation  for  '*  Gun  and  Mortar  Batteries: '' 

Act  May  25,  1900 .. $125,500.00 

Act  March  1,  1901 63,000.00 


188,500.00 
Abstract  of  eojitrcwts  in  force. 

Name  of  contractor:  B.  Wallis  &  Co. 

Date  of  approval:  September  5,  1901. 

Rates:  For  steel  I-beams.  2iV  cents  per  pcjund;  connection  plates,  bolts,  and 
washers^  4  cents  jKjr  pound,  and  connection  bolts,  nuts,  and  washers  for  beam 
flanges,  4  cents  i>er  pound. 

Material  to  be  delivered  within  thirty  days  from  September  8,  1901  (time  limit 
waived). 

Dat«  of  expiration:  Octol)er  2S,  1901. 

Name  of  contractor:  MeClenahan  Granite  Company. 

Date  of  approval:  September  0,  1901. 

Rates:  2-inch  broken  stone,  $1.58  per  cubic  yard;  1-inch  broken  stone,  $1.58  per 
cubic  yard. 

Date  of  delivery:  500  cubic  yards,  each  size,  within  thirty  days  from  September 
18,  1901,  and  the  balance  at  the  rate  of  500  cubic  yards  of  each  size  stone  per 
month. 

Date  of  expiration:  December  27.  1901. 

Name  of  contractor:  Virginia  Portland  Cement  Company. 
Date  of  approval:  September  16,  1901. 
Rate:  $1.40  per  barrel. 

Date  of  delivery:  1,500  barrels  within  thirty  days  from  September  18,  1901,  and 
the  balance  as  called  for. 
Date  of  expiration:  December  31,  1901. 
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\  Emplacements  for  two  6- inch  rapid-fire  guns. — Tliis  battery  was 
authorized  September  24,  1901,  the  estimated  cost  being  $24,000.  In 
arrangement  of  rooms  and  ammunition  service  it  departs  from  the 
type  plans. 

Before  the  foundation  could  be  put  in,  a  fill,  requiring  1,780  cubic 
yards  of  sand,  was  made  over  the  site,  aft^r  which  the  sheathing  for 
the  concrete  was  erected.  At  the  close  of  the  fiscal  year  180  cubic 
yards  of  concrete  had  been  mixed  and  rammed  in  position,  and  1,500 
cubic  yards  of  sand  placed  for  the  sand  cover.  A  wall  2  feet  high,  of 
jubblestone,  to  protect  the  toe  of  the  exterior  slope  from  the  wash  of 
storm  tides  has  been  built  for  a  distance  of  383  feet. 

Money  siatemenL 

July  1,  1901,  balance  unexpended $:30,000.00 

Jnne  30,  1902,  expended  dnring  fiscal  year $3, 613. 49 

Jnne  80, 1902,  withdrawn  dnring  fiscal  year 6, 000. 00 

8,613.49 

Jnly  1,  1902,  balance  unexpended 21,386.51 

July  1 ,  1902,  outstanding  liabilities 186. 13 

July  1, 1902,  amount  covered  by  uncompleted  contracts. . .       9, 642. 66 

9, 828. 79 

July  1,  1902,  balance  available 11,557.72 

ALLOTMENT. 

Appropriation  for  *'  Gun  and  Mortar  Batteries,*'  act  May  25, 1900 $;30, 000. 00 

Abstract  of  contracts  in  force. 

Name  of  contractor:  Jac.  Heffelfinger. 

Date  of  approval:  May  2, 1903. 

Rate  for  38,118  feet  B.  M.  of  yellow  pine  lumber:  $600. 

Datci  of  delivery:  Thirty  days  after  May  5.  1902. 

D.4te  of  expiration:  June  3,  1902. 

Name  of  contractor:  Clinton  Point  Stone  Company. 

Date  of  approval:  May  0,  1902. 

Rates:  2-inch  broken  stone,  $1.50  per  cubic  yard:  1-lnch  broken  stone,  $1.50  per 
cubic  yard:  granolithic  stone.  $1.50  \igt  cubic  yard. 

Date  of  delivery:  300  and  200  cubic  yards  of  2-inch  and  1-inch  stone  to  be  deliv- 
ered witliin  tliirty  days  from  June  1 ,  1902,  and  the  balance  at  the  rate  of  500  cubic 
yards  per  month. 

Date  of  exiiiration:  October  15.  1902. 

Name  of  contractor:  B.  Wallis  &  Co. 

Date  of  approval:  May  10,  1902. 

Rates:  Anchor  bolts,  $}  each;  steel  I-beams  and  channel  beams,  3  J  cents  per 
pound;  connection  angles  and  bolts.  5  cents  per  jwund;  steel  plates  for  table  of 
hoist,  6^  cents  per  iK^und;  steel  plates  and  angles,  5  cents  per  x)ound;  lot  of  cast- 
iron  soil  pipe,  $40;  lot  of  galvanized-iron  pipe  and  fittings,  $100. 

Date  of  delivery:  Forty-five  days  from  May  14, 1902. 

Date  of  exi>iration:  Time  limit  waived. 

Name  of  contractor:  New  Jersey  Foundry  and  Machine  Company. 

Date  of  approval:  May  13,  1902. 

Ratcvs:  For  wrought-iron  doors  **  B."  $25  i)er  set;  for  wrought-iron  doors  "  C," 
6^  each:  wrought-iron  anchor  bolts  **  E,''  6  cents  yer  pound;  wrought-iron  anchor 
bolts  "H"  and  **K,''  6  cents  per  pound;  bolts  and  nuts,  10  cents  per  pound; 
expansion  bolts  and  shields,  10  cents  per  pound;  cast-iron  basin  frames  and  covers, 
3i  cents  per  pound;  cast-iron  frames  **A,"  6  cents  per  pound;  cast-iron  f rimes 
*•  F,"  6  cents  per  i)ound;  cast-iron  columns,  5  cents  per  pound;  cast-iron  anchor 
plates,  5  cents  per  pound. 

Date  of  delivery:  June  14,  1902. 

Date  of  expiration:  Time  limit  waived. 
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Emplacements  for  four  S-inch  rapid-fire  guns, — This  battery  has« 
been  completed  as  far  as  practicable  until  arrival  of  the  mounts. 
The  work  performed  during  tlio  fiscal  year  included  the  cleaning  and 
painting  of  the  ceiling  beams  of  the  magazines,  painting  doors,  cut- 
ting drains  through  floors  of  the  magazines,  and  coating  the  vertical 
walls  of  the  exterior  of  the  battery  with  a  mixture  of  lampblack  and 
Portland  cement. 

Monejj  statenient, 

July  1,1001.  balance  unexpended $2,824.94 

June  80,  1902,  amount  exi)ended  during  fiscal  year 18. 94 

July  1,  1902,  balance  unexpended 2, 811. 00 

July  1,  1902,  outstanding  liabilities 8. 75 

Jtdy  1,  1902,  l)alance  available 2,802.25 

ALLOTMENT. 

Appropriation  for  "  Gun  and  Mortar  Batteries,"  act  July  7,  1898 $12, 500. 00 

Mortar  battery. — The  avaihi])le  balance  of  the  allotment  for  remov- 
ing the  construction  plant  and  cleaning  up  about  the  mortar  battery 
was  expended  in  taking  down  the  4-foot  cubical  concrete  mixer,  stor- 
ing the  machinery,  taking  up  and  relaying  the  railroad  track,  and 
cleaning  up  about  the  battery. 

Money  statement. 

July  1,  1901,  balance  unexx)ended _ $1,000.00 

June  80,  1902,  amount  exi)ended  during  fiscal  year 1 ,  000. 00 

ALLOTMENT. 

Appropriation  for  *'Gun  and  Mortar  Batteries,"  act  May  25, 1900 $1,000.00 

Building  for  viortar-hattery  electric  plant — In  completing  this 
structure  and  transferring  and  connecting  up  the  storage  battery  the 
following  work  was  performed  during  the  fiscal  year:  Slopes  were 
completed;  door  and  window  frames  were  set;  storage  battery,  rack, 
and  switch  board  were  taken  down,  and  set  up  in  the  new  plant  build- 
ing, and  ventilator  pipe  put  in. 

Money  statement 

July  1,  1901,  balance  unexpended $2,295.80 

June  30,  1902.  amount  exi)ended  diuing  fiscal  year 2, 295. 80 

ALLOTMENT. 

Appropriation  for  **  Gun  and  Mortar  Batteries,"  act  May  25,  1900 $2, 900. 00 

New  azimuth  circles  at  mortar  battery. — Work  was  continued  under 
the  allotments  made,  and  the  following  operations  were  carried  on 
during  the  fiscal  year:  The  four  1891  model  carriages  and  their  mor- 
tars were  dismounted  by  the  troops,  after  which  the  size  of  the  plat- 
form  wells  was  enlarged  by  cutting  out  the  concrete,  and  extension 
pieces  were  placed  on  the  old  anchor  bolts  so  as  to  lengthen  them  to 
take  the  model  1890  carriage.  The  base  rings  for  the  model  1896  car- 
riages have  been  set  and  t  he  azimuth  circles  for  two  of  the  carnages 
placed.  Portland  concrete,  amounting  to  about  8  cubic  yards,  was 
mixed  and  placed  around  the  base  rings. 
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Money  statement 

Jnly  1.  1901,  balance  Tinezpended $250.47 

Jtine30,  1902,  aUotted  during  fiscal  year -.-.  700.00 

950.47 
Jnne  30,  1902,  expended  dnring  fiscal  year 154. 51 

Jnly  1 ,  1902 ,  balance  unexpended 795 .  96 

July  1,1902,  outstanding  liabilities 835.97 

Julyl,  1902,  balance  available _ _.. 459.99 

ALLOTMENTS. 

Appropriation  for  **  Gun  and  Mortar  Batteries,''  act  May  25,  1900 

(aggregate)  $1,100.00 

Battery  commander^s  station, — This  station  had  been  completed  at 
the  close  of  the  fiscal  year  1901  and  was  transferred  to  the  care  of  the 
artillery  troops  October  17,  1901. 

The  expenditures  made  during  the  fiscal  year  1902  were  in  settle- 
ment of  outstanding  accounts  on  June  30,  1901. 

Money  statement. 

July  1,  1901,  balance  unexpended $194. 82 

June  20, 1902,  expended  during  fiscal  year $47. 08 

June  30,  1902,  amount  repaid  to  appropriation  during  fiscal 
year •. 147.74 

194.82 

ALLOTMENT.  • 

Appropriation  for  **  Gun  and  Mortar  Batteries,*'  act  May  25, 1900 $6, 000. 00 

Fire  commander*s  station, — The  sum  of  J6,161.94  was  provided  by 
allotment  of  November  20,  1901,  and  a  contract  for  the  structurai- 
steel  material  was  made  April  1 1, 1902. 

The  site  has  been  graded  to  reference  for  starting  the  foundation 
during  the  fiscal  year. 

Money  statement, 

June  30 ,  1 902,  allotted  during  fiscal  year $6, 1 61 .  94 

June  30,  1902,  amount  expended  during  fiscal  year 347. 40 

July  1,  1902,  balance  unexpended - 5,814.54 

Julyl,  1902,  outstanding  liabilities $60.63 

July  1 ,  1902,  amount  covered  by  urcompleted  contracts. . .      2, 481. 00 

2,541.63 

Julyl,  1902,  balance  available 3,272.91 

Abstract  of  contract  in  force, 

l^ame  of  contractor:  Ellicott  Machine  Company. 

Date  of  approval:  April  26,  1902. 

Rate  for  structural  steel  and  iron  for  one  fire  commander's  and  five  battery 
commanders'  stations:  $14,847. 

Dates  of  delivery:  First  tower,  July  29;  second  tower,  August  18;  third  tower, 
August  28;  fourth  tower,  September  5;  fifth  tower,  September  17;  and  sixth  tower 
(date  of  expiration),  September  27,  1902. 

Five  battery  commanders^  stations, — ^An  allotment  of  $31,227.13  was 
made  for  the  erection  of  these  stations  November  26, 1901,  and  a  con- 
tract was  made  April  11,  1902,  for  all  the  structural  steel  material 
required  for  their  erection. 
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At  the  sites  for  towers  Nos.  2,  3,  and  5  the  foundations  have  been 
finished.  At  site  No.  4  the  foundation  has  been  built  up  of  nibble 
stone  to  4  feet  above  mean  low  wat^r,  and  the  sheathing  for  the  con- 
crete walls  erected. 

For  filling  to  foundation  reference  at  the  sites  237  cubic  yards  of 
sand  have  been  handled,  and  for  forming  the  sand  slopes  about  the 
foundations  G97  cubic  yards  were  required.  In  providing  the  foun- 
dations for  towers  Nos.  2,  3,  and  4,  332  cubic  yards  of  concrete  were 
mixed  and  placed  and  19G  cubic  yards  of  sand  rammed  between  the 
foundation  walls.  The  site  for  tower  No.  4  being  low,  the  fill  to  ref- 
erence of  8tiii*ting  foundation  was  made  with  granite  blocks,  about 
88  cubic  yards  of  this  having  been  placed. 

All  the  towers  will  probably  be  completed  and  ready  for  transfer  to 
the  artillery  by  December  31,  1902. 

m 

Money  stateitient. 

June  80, 1902,  allotted  during  fiscal  year $31,2^.13 

June  30,  1902,  exi)eiided  during  fiscal  year 2, 485. 55 

July  1,  1902.  balance  nnexj)ended 28,791.58 

July  1. 1902,  outstanding  liabilities. $945. 77 

July  1 ,  1902,  amount  covered  by  uncompleted  contracts. . .     12, 405. 00 

13,350.77 

July  1,  1902,  balance  available 15,440.81 

Abstract  of  vontravt  hi  farce. 


• 


Name  of  contractor:  Ellicott  Machine  Company. 

Date  of  approval:  April  26,  1902. 

Rate  for  structural  steel  and  iron  for  one  fire  commander's  and  five  battery 
commanders^  stations.  $14,847. 

Dates  of  delivery:  First  tower.  July  29:  second  tower,  August  18;  third  tower, 
August  28;  fourth  tower,  Sept«ml)er  5:  fifth  tower,  September  17.  and  sixth  tower 
(date  of  expiration),  September  27,  1902. 

Electric  plant, — The  ])uil(lini^  for  the  generating  set  and  storage 
battery  ha.s  been  coniphited  during  the  fi8(*al  year,  which  required  225 
cubic  yards  of  concrete  for  t  h(»  walls  and  roof,  the  setting  of  the  roof 
beams,  and  filling?  in  between  Siinie  with  576  square  fei^t  of  hollow 
brick.  Doors  and  windows  were  framed,  painted,  and  placed,  and  53 
square  yards  of  granolithic  finish  put  down  for  floor  of  power  room 
and  walkway. 

The  generating  set  will  b(^  installed  early  in  the  fiscal  year  1002, 
and  the  several  storage  batteries  of  the  emplacements  to  be  served 
b}^  the  plant  will  be  moved  to  the  building  and  combined  into  one. 

Money  statement. 

July  1 ,  1901 ,  balance  unexpended $0, 551. 75 

Juno  30,  1902,  expended  during  fiscal  year 3,968.84 

July  1,  11M)2.  balanc-e  unexpended  and  available 5, 582. 91 

ALLOTMENTS. 

Appropriaticm  for  '*  Gun  and  Mortar  Batteries,**  act  March  1,  1901  . . .    $5, 505.00 
Appropriation  for  **  Supplies  for  Seacoast  Defenses,  '  act  May  25, 1900.      4, 655. 00 

10, 160. 00 
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Electrical  installation  for  maneuvering  12- inch  armament, — The 
sum  of  $3,000  was  provided  March  31,  1902,  for  supplying  t.Re  termi- 
nals and  power  for  the  experimental' apparatus  contracted  for  b}'  the 
Ordnance  Department  to  elevate,  retract,  and  traverse  two  of  the 
12-inch  carriages  and  guns. 

For  sheltering  the  generating  set  a  small  building  was  erected  near 
the  12-inch  battery,  and  the  dynamo,  engine,  switch  board,  etc.,  per- 
taining to  one  of  the  30-inch  searchlight  sets  were  taken  to  the  build- 
ing and  installed  thei'ein.  The  cable  connections  were  laid,  which 
required  3,235  feet  of  lead-covered  cable.  The  plant  was  completed 
at  the  close  of  the  fiscal  year,  with  the  exception  of  moving  and  set- 
ting up  the  storage  battery  for  lighting  the  emplacements  in  an  apart- 
ment provided  for  it  in  the  new  power  house. 

Money  statement, 

GUN   AND   HOKTAR  BATTERIES. 

June  30,  1902,  amount  allotted  during  fiscal  year $3, 000. 00 

Jnne  30,  1902,  expended  during  fiscal  year , 1, 338. 05 

July  1 ,  1902,  balance  unexpended .  _ 1 ,  601 .  95 

July  1,  1903,  outstanding  liabilities _   _ 311.26 

July  1,  1902,  balance  available 1,350.69 

Electric  system  at  mortur  battery, — The  sum  of  $3,400  was  allotted 
April  14, 1902,  for  renewing  the  interior  wiring  of  the  mortar  battery. 
No  work  has  been  done. 

Money  statement. 

GUN  AND  MORTAR  BATTERIES. 

June  30,  1902,  aUotted  during  fiscal  year $3, 400. 00 

July  1 ,  1902,  balance  unexpended  and  available  _ 3, 400. 00 

Installation  of  ammunition  hoist  at  Redoubt  C, — For  test  purposes, 
the  installation  of  a  Hodges  front-delivery  chain  hoist  is  to  be  installed 
in  one  of  the  emplacements  of  Redoubt  C,  $2,275  being  allotted 
therefor. 

No  work  has  been  done. 

Money  statement, 

GUN   AND  MORTAR  BATTERIES. 

June  30,  1902.  allotted  during  fiscal  year $2,275.00 

July  1,  1902,  balance  unexpended 2,275.00 

Sea  ivall. — During  the  fiscal  year  1902,  333  linear  feet  of  concrete 
sea  wall  between  the  engineer  wharf  and  the  first  jetty  on  the  beach 
were  constructed  and  3,450  cubic  yards  of  sand  placed  for  filling 
behind  it.     The  wall  now  extends  508  feet  from  the  jetty. 

Money  statement, 

July  1,  1901,  balance  unexpended. $18,012.8f 

June  30,  1902,  expended  during  fiscal  year ._ 7,734.86 

July  1,  1902,  balance  unexpended 10,277.95 

July  1,1902,  outstanding  liabilities...     875.76 

July  1, 1902,  balance  available 9,402,19 
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ALLOTMENTS. 

Appropriation  for  '*  Sea  Walls  and  Embankments:  ** 

Act  May  25. 1900 $13,000.00 

Act  3iarchl.  1901  ...  11,000.00 

Total 23,000.00 

Supplies  for  seacfKist  defenses, — An  allotment  of  $1,000  was  made 
for  the  purchase  of  approved  articles  to  be  supplied  by  the  Engineer 
Department  to  the  artillery'  m  connection  with  seacoast  defenses.  All 
requisitions  have  l)een  filled,  as  approved,  except  the  one  for  the 
quarter  ending  June  3o,  ll»02,  which  was  received  too  late  to  purchase 
the  articles  before  the  close  of  the  fiscal  year. 

Money  statement, 

July  1.  1901 .  balance  unexpended $1, 004. 38 

June  30,  1902,  allotted  dunng  fiscal  year 1,000.00 

2,004.38 
June  30,  1902,  expended  during  fiscal  year. 1. 975. 08 

July  1.  11K)2.  balance  imexpended 29.30 

Prtsercntion  and  repair  (ff  fortifications. — The  allotments  from  the 
appropriation  for  work  in  the  fiscal  year  1902  amounted  to  $1,70(), 
and  together  with  the  balance  available  July  1,  1001,  which  was 
$2,731.51,  the  repairs  noted  below  were  made.  Of  the  amount  allotted 
during  the  year,  $f30()  was  provided  for  the  payment  of  the  salary  of 
an  expert  electrician  employed  under  the  orders  of  the  commanding 
officer  of  the  artillery  district  of  the  Chesapeake,  who  has  served  to 
the  close  of  the  fiscal  year  under  the  orders  of  said  officer. 

At  redoubts  B  and  C  drain  pipes  were  run  underneath  the  plat- 
forms from  the  counterweight  wells  to  give  positive  drainage  of  the 
water  which  collected  in  the  wells  during  rainfalls.     This  cost  $209. 

At  Redoubt  A  and  the  8-inch  rifle  in  barbette  nearby  shelves  and 
lockers  were  provided  in  the  storage-batteiy  room  of  the  former,  and 
the  relocator  room  at  the  latter  was  repaired. 

At  the  mortar  battery  the  surface  of  the  revet  walls  over  each  pit 
was  coated  with  asphalt,  and  the  opening  made  in  each  was  filled  with 
concrete  after  the  excavation  made  l^ehind  the  walls  had  been  filled 
with  broken  stone. 

Minor  repairs  were  made  at  the  other  batteries,  and  on  the  main 
work  the  bridges  over  the  moat  were  repaired,  drains  inside  cleaned, 
and  electric  lamps  placed  in  one  of  the  magazines.  New  floors  will 
be  put  down  in  this  magazine  as  soon  as  the  supply  wires  have  been 
connected  with  the  exterior  wiring. 

Money  statement, 

July  1.  1901,  balance  unexi)ended $2,986.37 

June  30, 1902,  allotted  during  fiscal  year 1,800.00 

4, 780. 37 
June  30,  1902,  expended  during  fiscal  year . .     2, 409. 47 

July  1,  1902,  balance  unexpended 2,376.90 

July  1,  1902,  outstanding  liabilities 888.78 

July  1,  1902,  balance  available 2,088.17 
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ALLOTMENTS. 


Appropriation  for  **  Preservation  and  Repair  of  Fortifications: " 

Act  of  February  14,  1902..... $«00.00 

Act  of  June  6,  1902 1,200.00 


1,800.00 
SOUTH  SIDE   OF  CHANNEL. 

Emplacements  for  ttvo  S-inch  rapid-fire  guns,  disappearing  car- 
riages. — After  investigation  had  been  made  to  determine  whether  it 
would  be  feasible  to  construct  a  battery  of  two  12-ineh  guns  at  this 
point,  it  was  decided  there  was  little  likelihood  of  putting  in  a  foun- 
dation, by  piling  or  otherwise,  which  would  sustain  the  weight  of  such 
a  battery  without  some  settlement,  and  it  was  considered  advisable 
to  replace  this  proposed  high-power  armament  by  a  battery  of  two 
6-inch  rapid-fire  guns  on  disappearing  carriages. 

No  work  will  be  done  towai^d  the  construction  of  the  G-inch  em- 
placements for  rapid-fire  guns  until  after  the  tests  have  been  made  to 
detennine  the  best  type  of  carriages  in  use,  provided  for  in  the  recent 
fortification  appropriation  act. 

The  expenditures  during  the  fiscal  year  were  made  in  connection 
with  the  preparation  of  plans  and  specifications  for  construction 
material  required  for  the  emplacements. 

Money  statement. 

June  30,  1902,  allotted  during  fiscal  vear $34,000.00 

June  30,  1902,  expended  during  fiscal  year 330. 05 

July  1 ,  1902,  balance  unexpended  and  available JI3, 669. 35 

ALLOTMENT. 

Appropriation  for  **  Gun  and  Mortar  Batteries  "  act  March  1, 1901 . .  _  $34,000.00 

Emplacements  for  four  3-inch  rapid-fire  gnns. — By  an  allotment  of 
$40,000  provision  was  made  for  tlie  construction  of  this  battery,  the 
building  of  a  wharf,  and  the  purchase  of  a  launch  needed  in  carrying 
on  the  work  of  construction. 

The  parapet  of  this  battery  is  to  be  formed  wholly  of  concrete,  it 
being  thought  advisable  to  omit  the  use  of  sand  on  account  of  the 
close  proximity  of  the  toe  of  the  exterior  slope  to  the  water,  which 
would  cause  a  continuous  erosion  of  a  parapet  of  the  latter  material. 

During  the  fiscal  year  a  wharf,  which  extends  out  197  feettand  is 
152  feet  on  the  face,  was  built  under  contract  at  a  cost  of  $7,450.  The 
plant  for  use  in  building  the  battery  has  been  assembled  and  placed. 
The  site  for  the  battery  has  been  filled  to  foundation  reference  with 
l,f)17  cubic  yards  of  dimension  stone  which  was  available  at  the  fort, 
and  the  slieathing  for  concrete  has  been  erected  to  form  the  magazines 
and  vertical  walls. 

The  expenditures  during  the  fiscal  year,  besides  the  cost  of  the 
wharf  and  work  enumerated  above,  includes  the  first  cost,  repair,  and 
maintenance  of  a  steam  launch  purchased  to  transport  employees  and 
supplies  to  and  fro. 
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Money  statement, 

Jnne^O.  190*2.  allotte<l  during  fiscal  year $40,000.00 

June  30.  1902.  expended  durinK  fiscal  year 17,064.96 

July  1.  1902.  balance  unexpended 23,935.04 

July  U  1902.  outstanding  liabilities $987.63 

Julv  1 ,  1902,  amount  covered  by  uncompleted  contracts ...      7, 107. 35 

8,044.97 

July  1,  1902,  balance  available 14,890.70 

Ahstrtict  of  contracts  in  force. 

Name  of  contractor:  Richard  Parrott. 
Date  of  approval:  December  17,  1901. 
Rat«:  $7,450  for  wharf. 
Date  of  commencement:  December  23, 1901. 
Date  of  expiration:  May  7, 1902. 

Name  of  contractor:  Duke  and  Smith. 
Date  of  approval:  Ajml  11,  1902. 

Rates:  For  87.3(X)  feet,  B.  M..  yellow  pine  lumber.  $593.80;  60  cents  each  for  yel- 
low pine  ties  5  inches  by  8  inches  by  7  feet. 
D.ito  of  delivery:  45  days  from  April  15,  1902. 
Date  of  exi)iration:  May  0,  1902. 

Name  of  (contractor:  New  Jersey  Foundry  and  Machine  Company. 

Date  of  approval:  April  22,  1902. 

Rates:  Anchor  boltti  $1.52  each;  steel  I-beams  S/^^  cents  per  pound;  steel  chan- 
nel beams  3  r ^^  cents  per  i)oiind;  cast-iron  basin  frames  '6^^^%  cents  per  pound; 
cast-iron  anchor  plates  3  j V^  c^nts  per  pound. 

Date  of  delivery:  60  days  from  April  24,  1902. 

Date  of  expiration:  July  24,  1902  (time  limit  waived). 

Name  of  contractor:  The  Atlas  Portland  Cement  Company. 

Date  of  approval:  April  22.  1902. 

Rate:  For  Portland  cement.  $1.51  per  barrel. 

Date  of  delivery:  1.000  barrels  within  30  days  from  June  1,  1903. 

Date  of  expiration:  Indefinite. 

Name  of  contractor:  Clinton  Point  Stone  Company. 

Date  of  approval:  April  29, 1902. 

Rates:  For  2-inch,  1-inch,  and  granolithic  broken  stone.  $1.50  per  cubic  yard, 
each  size. 

Date  of  delivery:  300  and  200  cubic  yards  of  2-inch  and  1-inch  broken  stone, 
respectively,  within  30  days  from  June  1,  1902,  and  20  cubic  yards  of  granolithic 
stone  within  60  days  from  same  date. 

Date  of  expiration:  Indefinite. 


2K. 

DEFENSES  OF  THE  COAST  OF  NORTH  CAROLINA. 

Officer  in  charge,  Capt.  Eugene  W.  Van  C.  Lucas,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  Peter  C.  Ilains,  Corps  of  Engineers. 

Defenne  of  entrance  to  Beaufort  Harbor. — No  work  was  done  during 
the  year.  Two  12-poiinder  field  guns  were  dismounted  and  shipped 
from  the  post  witliout  notice  to  this  office. 

Reservation  at  Southport, — No  work  was  done  during  the  year.  The 
suits  for  possession  of  tlie  reservation  or  parts  thereof  were  settled  by 
payment  from  appropriation  for  improvement  of  Cape  Fear  River, 
North  Carolina.  This  reservation  is  not  included  in  the  scheme  for 
the  defense  of  the  mouth  of  the  Cape  Fear  River  and  wUl  no  longer 
be  included  in  the  report  on  the  defenses  of  North  Carolina. 
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Defense  of  mouth  of  Cape  Fear  River, — At  the  beginning  of  the 
fiscal  year  the  battery  of  eight  12-inch  mortars  had  been  completed, 
but  not  transferred  on  account  of  the  unequal  settlement  of  the  car- 
riage foundations  in  the  eastern  pit.  This  settlement  liaving  ceased, 
the  work  of  releveling  was  taken  up  and  has  been  nearly  completed. 
Transfer  to  the  garrison  will  probably  be  made  in  a  few  weeks. 

During  the  year  one  emplacement  for  5-inch  rapid-fire  gun  was 
transferred  to  the  garrison  after  the  carriage  had  been  mounted. 

At  the  beginning  of  the  fiscal  year  a  sea  wall  had  been  built  on  the 
exposed  side  and  both  ends  of  the  post  from  funds  provided  by  a  spe- 
cial item  of  §150,000  in  the  fortification  appropriation  act  of  Slay  25, 
1900.  During  the  year  all  low  places  included  within  the  sea  wall 
were  filled  to  approximately  12  feet  above  mean  low  water.  Work  is 
now  in  progress  restoring  wagon  roads  and  railroads,  and  planting 
grass  to  prevent  blowing  sand.  Details  concerning  grass  protection 
are  given  in  the  separate  appendix.     (See  Appendix  Z  Z  5.) 

The  batteiy  for  two  3-inch  and  one  5-inch  rapid-fire  guns  had  been 
started  at  the  beginning  of  the  year,  and  the  3  inch  emplacements  were 
completed  during  the  yea  r.  The  completion  of  the  5-inch  emplacement 
awaits  the  adoption  by  the  Ordnance  Department  of  an  acceptable  type 
of  mounting  for  the  5-inch  rapid-fire  gun. 

The  fire  commander's  station,  designed  for  the  Lewis  range  finder 
at  low  sites,  has  been  completed  and  transferred  to  the  garrison.  Some 
minor  work  of  storing  plant  and  clearing  up  around  the  site  remains 
to  be  done. 

From  the  appropriation  for  "Supplies  for  Seacoast  Defenses  "  the 
garrison  has  from  time  to  time  been  supplied  with  needed  material  on 
requisitions  approved  by  the  Chief  of  Engineers. 

From  the  appropriation  for  "8upx)lies  for  Seacoast  Defenses"  an 
allotment  has  been  made  for  rewiring  batteries,  the  original  wiring 
installation  having  been  found  defective  and  rapidly  deteriorating. 
A  contract  has  been  made  for  this  rewiring  under  specifications  which, 
it  is  believed,  will  result  in  a  thoroughly  satisfactory  and  reasonably' 
permanent  system,  and  the  work  thereunder  will  be  completed  within 
a  few  weeks. 

With  an  allotment  from  the  appropriation  for  **  Preservation  and 
Repair  of  Fortifications,"  general  work  of  maintenance  of  all  emplace- 
ments has  been  carried  on  during  the  year.  This  work  includes 
repairs  to  drainage  service,  pavements,  parapets,  ammunition  lifts, 
etc.  The  most  notable  work  done  under  this  appropriation  has  been 
the  stoppage  of  leaks  in  concrete  emplacements  by  the  application  of 
boiled  linseed  oil,  details  of  which  are  given  in  Appendix  Z  Z  5. 

Money  statements. 

GUN  AND  MORTAR  BATTERIES. 

Mounting  eight  12-inch  mortars  and  carriages, 

Jtdy  1, 1901,  balance  Tinexi)ended $43.06 

June  80,  1902,  amount  exx)ended  during  fiscal  year 48.06 

Emplacements  for  two  5-inch  rapid-fire  guns, 

July  1,  1901,  balance  unexpended $129.67 

June  30,1902,  amount  expended  during  fiscal  year 126.07 

July  1,  1902,  balance  unexpended 3.60 

July  1, 1902,  outstanding  liabilities 8.60 

ENG  1902 46 
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Mortar  battery. 

July  1, 1901.  balance  unexpended )1,400.00 

JnneSO,  IMS,  amount  expended  during  flacal  year 379.87 

July  1,  lOOa,  balance  unexpended Sao.lS 

July  1,  1902,  ontetanding  u&bilities -..  .73 

Jnly  1,  1902.  balance  available 819.88 

Contract  trort — Eight-itieh  emplacementt. 

Jnly  1,1901.  balance  unexpended #10.41 

Jnly  1, 1902,  ontotandingliabilitiea 10.41 

Fire  commander'' a  station. 

Jnly  1.  1901,  balance  unexpended (5,847.9$ 

Jnne30,  1902,  amount  expended  dnring  fiecal  year 4,406.M 

July  1, 1901,  balance  uneziwnded  and  available 749.49 

EmplacfmfutH  for  on«  5-inch  and  Itco  S'iiich  pipidrfire  gwita. 

Jnly  1,  1901.  balance  unexpended (5,131.40 

October  1,  1001,  amount  from  allotment  for  eea  wall  to  correct  error .  1,700.00 

«, 891.40 

June  30, 1802,  amount  exi>ended  during  fiBcat  year S,42B.M 

July  1.  1002,  amonnt  unexpended  and  available 896.88 

FBESBRVATION  AND  REPAIR  OP  FORTIPICATI0R8. 

July  1, 1901,  balance  unexpended (1,684.69 

June  SO,  1902,  amount  expended  dnring  fiscal  year 1,506.83 

Jnly  1, 1002,  balance  nnexpeuded  and  available 137.81 

SEA   WALL. 

Jnly  1. 1901.  balance  unexpended |84,«17.AI 

June  30, 1903,  amount  expended  dnring  fiscal  year 78,  S60. 66 

July  1, 1902,  balance  une^tended ___ 8,056.97 

July  1, 1902,  outstanding  liabilities 84.01 

July  1,  1902,  balance  available _ 7,973.96 

SCI'PLIKS  FOR  SKACOAST  DEFENSES. 

July  1.  1901,  balance  unexpended (700.00 

JnnoSO,  1902.  iimtrant  i'ii«nili."l  -Inriiiy  fiscal  year 418.84 

July  1, 1903.  balance  unexpended  and  available S86.66 

Reiriring  batteries. 

Octolipr  17.  inoi.  amonnt  allotted (8,000.00 

Jnne:in.  1902.  amount  expended  dnring  fiscal  year 88.87 

.Inly  1,  1903,  lialance  unexpended - 3,911.18 

July  1,  1902,  ontetanding  liabilities - .85 

July],  1902,  beOance  available -- -- 8,910.78 
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2L. 

DEFENSES  OF  THE  COAST  OF  SOUTH  CAROLINA. 

Officer  in  charge,  Capt.  James  C.  Sanford,  Corps  of  Engineers; 
assistant,  Lieut.  Edwin  R.  Stuart,  Corps  of  Engineers,  until  August 
15, 1901;  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

CHARLESTON  HARBOR,  SOUTH  CAROLINA. 

Twelve-inch  battery, — A  project  was  submitted  for  completing  this 
battery  whicli  comprised  the  following: 

In  front:  Remove  old  timber  structures;  cut  down  front  wall  and 
tops  of  old  magazines,  to  give  the  guns  a  depression  of  3  degrees;  dis- 
pose of  old  guns;  fill  the  hole  between  the  battery  and  the  front  wall 
and  raise  the  southwest  wall  to  the  general  gi'ade;  cover  top  of  filling 
with  salt  marsh,  which,  after  remaining  a  year,  should  be  planted 
with  grass  roots. 

In  rear:  Remove  old  work  above  level  of  23  feet  (datum  mean  low 
water) ;  level  off  the  parade  to  about  the  same  elevation  as  the  load- 
ing platforms  of  the  guns. 

General:  Repairnorthcorner  of  the  southeast  exterior  wall;  replace 
large  stone  which  had  been  moved  to  make  torpedo  gallery,  now 
abandoned;  repair  old  concrete  pavement  just  outside  of  sally  port; 
build  concrete  pavement  in  the  gallery  extending  from  the  sally  port 
to  the  12-inch  battery;  clean  up  old  timber,  etc.,  outside  the  walls. 
Of  this  work  the  following  has  l)een  done:  Old  wooden  structures  in 
front  of  guns  have  been  removed. 

The  removal  of  old  masonry  work  projecting  above  grade  has  been 
practically  completed.  The  front  wall  has  been  cut  down  and  new 
coping  built  on  the  remaining  portion.  The  lo-inch  guns  and  200- 
pounder  Parrotts  have  been  buried  in  the  earthwork  of  the  fort.  The 
hole  in  front  of  the  battery  has  been  about  two-thirds  filled.  The 
filling  material  was  mainly  secured  by  dredging  with  the  Government 
plant,  and  this  work  liad  progressed  very  satisfactorily  until  the  work 
upon  the  extension  of  the  wharf  was  begun  in  June  by  the  Quarter- 
master's Department.  It  will  be  necessary  to  discontinue  this  work 
of  filling  until  the  completion  of  the  quartermaster's  wharf.  About 
one-fourth  of  the  parade  has  been  leveled  off.  The  southeast  wall 
has  been  repaired,  and  the  gap  in  the  southwest  wall  has  been  filled 
by  a  wall  of  concrete  and  brick  similar  to  the  other  exterior  wall. 
The  work  was  all  done  by  hired  labor  and  the  use  of  the  Grovemment 
plant,  the  necessary  material  having  been  purchased  under  ten-day 
bids. 

Money  statement. 

Amount  allotted  October  31 ,  1901 $18,800.00 

Jime  30, 1902,  amount  expended  during  fiscal  year 8, 250. 25 

July  1, 1902,  balance  unexpended 10, 549. 75 

July  1,  1902,  outstanding  liabilities 2,815.89 

July  1,  1902,  balance  available 7,733.86 

Three  emplacements  for  S-inch  rapid-fire  guns. — For  history  of 
this  work  prior  to  June  30,  1901,  see  page  861,  Annual  Report  of  the 
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Chief  of  Engineers  for  1809,  and  page  913,  Annual  Report  of  the  Chief 
of  Engineers  for  1900.  During  the  fiscal  year  1901  this  battery  had 
been  completed  and  the  balance  available  turned  into  the  Treasury. 
The  battery  was  turned  over  to  the  artillery  July  16,  1901. 

InstaUation  of  an  electric'lioht  pkud^  I2'inch  battery, — The  plant 
had  been  installed,  excepting  the  storage  battery,  which  is  not  to  be 
built  at  present.  The  balance  of  the  allotment  for  this  purpose  had 
been  turned  in,  excepting  $900,  with  which  sum  it  was  intended  to 
build  a  brick  boiler  house  and  purchase  a  new  boiler.  Plans  were 
prepared  for  a  boiler,  but  it  having  been  decided  that  it  was  imprac- 
ticable to  build  a  suitable  boiler  house  on  the  site  proposed,  nothing 
was  done. 

Money  stcienient, 

GUN   AND  MORTAR  BATTERIES. 

Jtdy  1,  1901,  balance  unexpended $1,  d84. 43 

June  30,  1902,  amount  expended  during  fiscal  year $2.14 

Withdrawn  by  Chief  of  Engineers 1, 084. 42 

1,086.56 

July  1,  1902,  balance  unexi)ended  and  available 897. 86 

l*remnHit!o)t  and  rejmlv  of  fortifications, — During  the  fiscal  year 
1902  the  following  work  was  done:  At  the  10-iuch  battery  the  "shot 
lifts  were  painted,  repairs  were  made  to  trolleys  and  oil  engines,  rail- 
ings were  built  around  gun  platforms,  and  these  i*ailings  were  painted. 
Some  repairs  were  made  to  the  ammunition  hoists  during  the  early 
part  of  the  year.  Some  minor  work  was  done  on  drains,  and  the  gut- 
ters on  the  pampet  were  repaired.  Some  new  mouthpieces  for  speak- 
ing tubes  were  put  in. 

At  the  mortar  battery  the  remaining  battens  in  mortar  pits  were 
removed  and  holes  tilled  with  concrete.  A  leak  over  the  switchlx)ard 
was  stopped  and  other  work  was  done  for  the  betterment  of  the  dynamo 
room  and  for  repairing  the  electric-light  plant.  The  drainage  ditch 
was  completed.  The  wharf  was  repaired  by  driving  20  metaled  piles 
and  5  fender  piles  and  partially  completing  the  superstructure  on  the 
head.  Bids  were  first  invited  for  this  work.  The  work  was  done  by 
Government  plant,  as  no  favorable  bids  were  received.  All  Engineer 
plant  and  property  were  cared  for.  The  inner  walls  of  the  batteries 
were  painted  with  a  white  coat  to  secure  better  light.  The  concrete 
base  for  the  searchlight  dynamo  was  taken  out  and  replaced  and  other 
work  of  repairs  was  done  upon  the  searchlight  plant.  Sand  that  had 
been  washed  away  in  rear  of  the  6-inch  battery  was  replaced  and  some 
wooden  dmins  built  to  prevent  further  washing  away  of  sand.  Some 
of  the  ironwork  of  the  batteries  was  painted. 

An  allotment  of  $1,200  was  made  to  pay  the  salary  of  an  expert 
electrician.     No  one  has  yet  been  employed. 

Money  statements. 

Julv  1,  1901,  balance  unexpended $2,301.31 

Amount  allotted  August  16,  1901 150.00 

2,451.31 
June  30,  1902,  amount  expende<l  during  fiscal  year 2, 422. 36 

July  1,  1902,  balance  unexpended 28.95 

July  1,  1902,  outstanding  liabilities 28.50 

July  1,  1902,  balance  available .45 
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CIVILIAN   ELECTRICIAN. 

June  27,  1902,  amount  allotted $1,200.00 

.  July  1,  1902,  balance  unexpended  and  available 1, 200. 00 

At  the  12-inch  battery  repairs  were  made  to  the  Engineer  wharf  by 
driving  9  metaled  piles  and  5  fender  piles.  The  superstructure  was 
also  repaired.  I-beams  and  doors  were  painted.  Wooden  battens 
were  removed  from  loading  platforms  ana  the  holes  were  filled  with 
cement  mortar.  Hand  railings,  doorsteps,  etc.,  were  painted.  Holes 
were  cut  in  the  floors  for  temporarilv  draining  the  rooms  and  pas- 
sages. Iron  covers  were  prepared  and  placed  over  these  holes.  The 
bottom  of  the  gun  pit  of  the  disappearing  gun  was  surfaced  with 
cement  raoi-tar  to  give  better  drainage  to  the  pit.  Iron  shutters  were 
placed  in  the  relocator-room  windows.  Tie-rods  to  the  wharf  were 
painted. 

Money  statement, 

July  1,  1901,  balance  unexpended $1,132.06 

June  30,  1902,  amount  expended  during  fiscal  year 962. 91 

July  1,  1902,  balance  unexpended 169. 15 

July  1,  1902,  outstanding  liabilities 78.53 

July  1,  1902,  balance  available 90.62 

At  the  10-inch  battery  plans  were  submitted  for  improving  the  lifts 
and  subsequently  for  substituting  chain  hoists  for  tne  existing  lifts. 
An  allotment  of  $200  for  repairs  to  these  ammunition  hoists  was  with- 
drawn in  September,  and  the  balance  of  allotment  of  $500  of  May  4, 
1901,  was  redeposited  to  the  credit  of  the  appropriation  for  ''Preserva- 
tion and  Repair  of  Fortifications."  The  lower  end  of  the  outlet  drain 
had  been  broken  up  by  the  action  of  the  sea.  An  allotment  qf  $100 
was  made  for  repairing  this  temporarily.     This  work  was  done. 

Money  statement. 

July  1,  1901,  balance  unexpended $500.00 

June  30,  1902,  amount  allotted  during  fiscal  year 300. 00 

800.00 

September  23,  1901,  amount  withdrawn $200. 00 

October  31,  1901,  amount  deposited  to  credit  of  Treasurer 

United  States 456.49 

June  30,  1902,  amount  expended  during  fiscal  year 43. 51 

700. 00 

July  1,  1902,  balance  unexpended 100. 00 

July  1,  1902,  outstanding  liabilities 21.50 

July  1,  1902,  balance  available 78.50 

At  the  mortar  battery  the  damaged  portion  of  the  sloping  wall  in 
the  southeast  pit  was  removed  and  replaced  with  Portland-cement  con- 
crete. The  old  wall  was  cut  away  for  about  one-half  of  its  thickness 
and  iron  cramps  were  inserted  in  the  work  at  frequent  intervals  to  aid 
in  holding  old  and  new  concrete  together.  About  85  cubic  yards  were 
thus  replaced.  All  of  the  sloping  walls  were  gone  over  with  wire 
brushes,  and  then  washed  with  a  grout  of  Portland-cement  mortar. 
Proposals  were  invited  and  material  purchased  for  an  inner  ceiling  for 
the  relocator  room.     No  work  has  yet  been  done  on  this. 
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Money  Htatenient, 

June  30,  1902,  amount  allotted  during  fiscal  year $1, 950. 00 

June  30,  1902,  amount  expended  during  fiscal  year $1, 568. 08 

Amount  deposited  to  credit  Treasurer  Uniteil  States 131. 92 

1,700.00 

July  1,  1902,  balance  unexpended 250. 00 

July  1,  1902,  outstanding  liabilities 70.62 

July  1 ,  1902,  balance  available 179. 38 

Torpedo  storehouse, — The  contract  with  Mr.  George  H.  Crafts  for 
the  construction  of  a  brick  toipedo  storehouse  was  approved  July  18, 
1901.  Work  was  begun  in  September,  1901,  and  completed  in  Jan- 
uary, 1902.  A  balance  of  $740. 34  was  turned  into  the  Treasury.  The 
building  was  transferred  to  the  artillery  March  1,  1902. 

Money  statement. 

TORPEDOES   FOR   HARBOR   DEFENSE. 

July  1,  1901,  balance  unexpended 16,368.30 

June  30, 1902,  amount  expended  during  fiscal  year $5, 627. 96 

Deposited  to  credit  Treasurer  United  States 740. 34 

6, 368. 30 

Coible  ^an^.— Plans  for  a  new  cable  tank  to  be  constructed  in  the  rear 
of  the  storehouse,  on  the  old  parade  ground,  were  submitted  and 
approved.  An  allotment  of  $1,500  was  made  for  the  construction  of 
this  tank.     No  work  has  been  done. 

Money  stattinnent. 

TORPEDOES  p-OR  HARBOR  DEFENSE. 

June  20,  1902,  amount  allotted $1,500.00 

July  1 ,  1902,  balance  unexpended  and  available 1, 500. 00 

Battery  commander^ s  station, — No  work  was  done.  On  October  23, 
1901,  $3,000  of  the  allotment  in  the  Treasury  was  withdrawn,  and  on 
October  25,  1901,  the  balance  of  the  allotment  in  hand  ($1,961.66)  was 
turned  into  the  Treasury. 

Mon^^j  statement, 

GUN   AND   MORTAR   BATTERIES. 

July  1,  1901,  balance  unexpended $4,961.66 

October  31,  1901,  withdrawn  l)y  Chief  of  Engineers $3, 000. 00 

October  31,  1901,  deposited  to  credit  Treasurer  United  States.     1, 961. 66 

4,961.66 

Supplies  for  seacoast  defen^e^, — The  following  allotments  were  made 
from  the  appropriation  for  ^'Supplies  for  Seacoast  Defenses,"  act  of 
May  25,  1900:  On  June  7,  1900,  $800,  and  on  June  7,  1902,  $600,  to 
be  applied  to  filling  such  requisitions  as  may  be  dulj^  approved  by  the 
C'hief  of  Engineers.  Five  requisitions  have  been  received  during  the 
year  from  the  post  engineer  officer  through  the  Chief  of  Engineei's. 
All  of  these  requisitions  have  been  tilled  except  the  last,  dated  June 
17, 1902.  The  bids  for  materials,  etc.,  covered  by  this  last  requisition 
were  opened  July  1,  1902.  It  is  intended  to  cover  supplies  for  the 
quarter  ending  September  80,  1902. 
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Money  statement, 

July  1,  1901,  balance  onexpended $766.63 

June  17,  1902,  allotment 600.00 

1, 266. 63 
June  30,  1902,  amount  expended  during  fiscal  year 522. 51 

July  1,  1902,  balance  unexpended 744.12 

July  1,  1902,  outstanding  liabilities 70.00 

July  1,  1902,  balance  available 674.12 

PORT  ROYAL,  430UTH  CAROLINA. 

Preservation  and  repair  of  fortifications. — Some  work  was  done  in 
cleaning  and  painting.  A  board  walk  was  built  in  the  rear  of  the 
lO-inch  battery.  The  engineer  plant  was  removed  and  the  watchman 
discharged. 

Money  statement* 

July  1,  1901,  balance  unexpended $246.82 

Amount  allotted  July  3,  1901 _ $1,000.00 

Amount  allotted  October  24, 1901 300.00 

1,300.00 

1, 546. 82 
June  30,  1902,  amount  expended  during  fiscal  year 1, 515. 43 

July  1,  1902,  balance  unexpended  and  available 31. 39 

Torpedoes  for  harbor  defenses. — ^All  of  the  torpedo  material  was 
turned  over  to  the  artillery  in  July,  1901. 

Dynamite  hattery, — On  November  9,  1900,  a  provisional  allotment 
of  $60,000  was  made  from  the  appropriation  for  '*Gun  and  Mortar 
Batteries."  This  allotment  was  to  construct  the  parapets  and  maga- 
zines for  the  pneumatic  dynamite  gun  intended  for  the  defense  of  tnis 
harlK)r.  On  January  15,  1901,  this  allotment  was  made  available,  and 
an  additional  allotment  of  $14,800  was  made  from  the  same  appropri- 
ation. Plans  had  been  submitted  and  approved  at  the  end  of  the  last 
fiscal  year.  At  the  beginning  of  this  fiscal  year  the  gun  and  machin- 
ery were  in  position,  but  the  work  had  not  reached  a  stage  to  permit 
of  the  construction  of  the  parapet  and  magazines.  No  work  was  done 
in  the  fiscal  vear  1902.  On  July  24,  1901,  the  Secretary  of  War 
ordered  that  all  work  on  dynamite-gun  batteries  be  stopped.  In  com- 
pliance with  this  order  the  allotments  were  withdrawn. 


aM. 

DEFENSES  OF  THE  COAST  OF  GEORGIA  AND  OF  CUMBERLAND  SOUND, 

GEORGIA  AND  FLORIDA. 

Officer  in  charge,  Capt.  Cassius  E.  Gillette,  Corps  of  Engineera; 
Division  Engineer,  Col.  Teter  C.  Hains,  Corps  of  Engineers. 

Mortar  hattery. — ^The  grounds  were  cleaned  up,  sod  repaired,  and 

Elans  for  electric  lighting,  including  the  general  subject  of  electric 
gbting  of  the  post,  submitted. 
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Money  statement, 

July  1, 1901,  balance  unexpended $4,393.27 

J  ane  30,  1902,  amount  expended  during  fiscal  year 388. 68 

•      

July  1,  1902,  balance  unexpended  and  available 4,004.59 

Preservatvm  and  repair  of  fortifications, — There  were  allotted  and 
transferred  from  other  work,  during  the  fiscal  year,  $1,492.77  for 
work  of  preservation  and  repair  and  tor  hire  of  an  electrician.  Work 
was  done  covering  blowing  sand,  and  minor  repairs,  such  as  making 

fuides  to  shot  lifts,  installing  hygrometers  and  thermometers,  grading 
lis,  whitewashing  walls,  and  cleaning  drains.     Minor  additions,  such 
as  locks,  etc.,  were  made. 

Money  statement, 

July  1,  1901,  balance  unexpended $1, 600. 85 

June  30,  1902,  amount  allotted  during  fiscal  year 1, 492. 77 

3, 093. 62 
June  30,  1902,  amount  expended  during  fiscal  year 1, 721. 61 

July  1,  1902,  balance  unexpended 1, 372. 01 

July  1,  1902,  outstanding  liabilities 66.98 

July  1,  1902,  balance  available 1,305.03 

Drain  holes  were  cut  in  the  floors  of  the  magazines  and  storerooms 
of  the  3-inch  rapid-fire  battery.  The  sum  of  |l60.77  was  transferred 
to  another  work. 

Money  statement, 

July  1,  1901,  balance  unexpended $242. 74 

June  30,  1902,  expended  during  fiscal  year $91. 97 

Amount  transferred 150. 77 

242.74 

Presentation  and  repair  of  fo7'tifcations^  Fort  Clinch^  FI<i, — No 
work  was  done.  The  balance  of  fufids  on  hand,  $679.58,  was  deposited 
to  the  credit  of  the  appropriation  on  October  21,  1901. 

Money  statement, 

July  1,  1901,  balance  unexpended $679.58 

Amount  deposited  to  credit  of  the  appropriation 679. 58 

Supplies  for  seacoast  defenses, — Three  hundred  dollars  was  reallotted 
on  July  12,  1901.     Supplies  were  furnished  at  a  cost  of  $7.46. 

Money  statement, 

June  30,  1902,  amount  allotted  durinj?  fiscal  ye^r $300. 00 

June  30,  1 902,  amount  expended  during  fiscal  year 7. 46 

July  1,  1902,  balance  unexpended  and  available 292. 54 


aN. 

DEFENSES  OF  EAST  COAST  OF  FLORIDA  AND  OF  KEY  WEST,  FLORIDA 

Officers  in  charge,  Capt.  Thomas  H.  Recs,  Corps  of  Engineers,  until 
August  10,  1901;  Lieut.  Edmund  M.  Rhett,  Corps  of  Engineers,  from 
August  10, 1901,  to  Septeniber  11,  1001,  and  Capt.  Herbert  Deakyne, 
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Corps  of  Engineers,  since  September  11, 1901;  assistant,  Lieut.  Edmund 
M.  Khett,  Corps  of  Engineers,  until  August  10,  1901;  Division  Engi- 
neer, Col.  Peter  C.  Hams,  Corps  of  Engineers. 

DEFENSES  OP  EAST  COAST  OP  FLORIDA. 

PreservoMon  and  repair^  Fort  Marion^  Fla. — For  a  brief  historical 
sketch  of  this  work,  which  was  built  during  the  Spanish  possession  of 
Florida  and  finished  in  1756,  attention  is  invited  to  the  annual  report 
of  the  officer  in  charge  for  1889.  It  is  not  available  for  defense,  but 
is  worthy  of  preservation  as  an  object  of  historical  interest. 

At  the  beginning  of  the  fiscal  year  a  balance  remained  of  former 
allotment  for  preservation  and  repair.  This  amount  was  expended  in 
plastering  the  walls  and  ceiling  of  casemate  No.  IV,  the  first  one  to 
the  left  of  the  sally  port  on  entering,  and  renewing  tiie  woodwork  of 
doors  and  windows  of  the  said  casemate. 

Money  statement, 

July  1,  1901,  balance  unexpended $112.36 

June  30,  1902,  amount  expended  during  fiscal  year 112.36 

Preservation  a/nd  repair  of  fortifi(xii4/m8^  St.  Johns  River ^  Florida, — 
A  watchman  was  employed  during  the  year  overhauling,  cleaning, 
applying  preservatives  to,  and  storing  away  the  mining  material.  The 
semiannual  inspections  of  the  mining  material  were  made  in  November, 
1901,  and  May,  1902. 

Money  statement. 

July  1,  1901,  balance  unexpended $1,289.24 

June  30,  1902,  expended  during  the  fiscal  year 899.33 

July  1,  1902,  balance  unexpended 389.91 

July  1,  1902,  outstanding  liabilities 60.00 

July  1,  1902,  balance  available 329.91 

Sites  f 01*  fortifications, — A  deed  from  the  United  States  marshal  for 
the  southern  district  of  Florida  to  the  United  States  for  117.7  acres  of 
land  at  St.  Johns  Bluff  was  received  on  April  11, 1902,  and  was  recorded 
in  the  records  of  circuit  cpurt,  Duval  (Jounty,  Jacksonville,  Fla.,  on 
April  15,  1902.  On  June  5,  1902,  an  allotment  of  $50  was  made  and 
the  expenditure  of  the  balance  remaining  from  the  allotment  made  for 
the  acquisition  of  land  and  for  contingent  expenses  connected  there- 
with was  authorized  for  the  purpose  ox  marking  the  boundaries  of  the 
reservation  acquired  with  stone  monuments. 

DEFENSES  OF  KEY  WEST,   FLORIDA. 

Emplacements  for  four  10-inch  and  two  8-inch  guns  on  disappearing 
carriages  and  for  eigfit  12-inch  mortars. — These  emplacements  are  being 
built  by  contract  under  the  provisions  of  the  act  of  June  6,  1896.  A 
contract  was  entered  into  with  the  Venable  Construction  Company,  of 
Atlanta,  Ga.,  on  March  7,  1897,  the  work  to  be  completed  by  January 
1, 1898.  Progress  was  slow  and  unsatisfactory,  and  a  number  of  exten- 
sions of  time  were  granted  by  the  Secretary  of  War.  The  last  exten- 
sion of  time  expired  July  23,  1900.  On  July  11,  1900,  the  contractor 
stated  that  he  would  make  no  further  effort  to  complete  the  work. 
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New  bids  for  completing  the  batteries  and  building  storehouses  were 
opened  November  30, 1900,  and  the  contract  was  awarded  to  the  lowest 
bidder,  L.  L.  I^each  &  Sons,  of  Chicago,  to  be  completed  August 
13,  1901. 

At  the  expimtion  of  the  time  limit  very  little  work  had  been^done, 
and  the  time  for  completion  was  extended  three  months.  The  work 
was  stopped  on  October  16,  1901,  and  was  not  resumed  until  Decem- 
ber 30,  1901,  the  time  limit  of  the  contract  having  been  waived.  The 
work  was  greatly  delayed  by  a  lack  of  funds  on  the  part  of  the  con- 
tractors, causing  much  loss  of  time.  Work  was  stopped  March  13, 
1902,  and  was  resumed  May  20,  1902.  It  was  again  stopped  on  June 
11,  1902,  and  was  not  resumed  before  the  close  of  the  fiscal  year. 

Two  of  the  three  storehouses  covered  by  this  contract  nave  been 
completed. 

The  work  on  the  gun  battery  has  been  practically  completed  except 
the  loam  fill  and  the  phmting  with  Bermuda  grass.  Most  of  the  loam 
fill  has  been  placed  and  grass  has  been  planted  in  it,  but  the  loam  has 
not  yet  shown  its  capacity  to  support  vegetation,  and  until  this  isshown 
neither  the  loam  nor  the  grass  is  accepted. 

At  the  mortar  battery  very  little  has  been  done.  The  principal 
work  remaining  to  be  done  consists  of  about  30  cubic  yaros  of  con- 
crete, 1,800  cubic  yards  of  sand  and  loam  fill,  and  8,000  square  yards 
of  grass  planting. 

Repair  ofleuk'i<, — During  the  year  attention  was  given  to  the  repair 
of  leaks  in  the  older  batteries.  The  most  serious  leak  was  that  in  one 
of  the  magazines  of  the  gun  battery.  It  was  remedied  by  building  an 
inner  room  with  brick  side  walls  and  metal  roof.  Met^l  roofs  were 
also  placed  in  one  relocating  room  and  in  one  storage-battery  room  in 
same  battery.  The  outside  walls  of  dynamo  room  and  storage-battery 
room  in  the  mortar  battery,  and  the  walls  of  passage  leading  from  ihe 
storage-battery  room  to  the  mortar  pits  were  painted  with  two  coats 
of  coal  tar. 

Road  covering  for  hatteries  at  Key  West^  Fla, — No  work  was  done 
during  the  year.  (See  Annual  Report  of  Chief  of  Engineers,  1901, 
p.  827.) 

Com])lding  rear  communications  of  8  and  10  inch  gun  haftery. — 
Owing  to  changes  in  the  plans  of  these  communications  it  was  neces- 
sary to  do  some  work  not  covered  by  previous  contmcts,  and  on  Feb- 
ruary 10,  19u2,  a  contract  was  entered  into  with  Snare  &  Triest,  of 
New  York  to  do  the  work,  which  consisted  chiefly  in  placing  concrete, 
hand  railing,  sand  and  loam  fill,  and  planting  grass.  At  the  close  of 
the  fiscal  year  this  work  was  nearly  completed. 

Pumjnng  plant  for  mortar  battery» — To  prevent  the  accumulation  of 
water  in  tlie  mortar  pits,  which  are  too  low  to  be  kept  dry  by  natural 
drainage,  a  pumping  plant  was  installed  by  the  Tampa  Foundry  and 
Machine  Company,  at  a  cost  of  $2,150,  under  an  emergency  contract 
dated  March  15,  1902.  This  plant  consists  of  a  centrifugal  pump 
driven  by  an  electric  motor,  with  the  necessary  connections  for  suc- 
tion and  discharge.     The  plant  is  now  in  satisfactory  operation. 

Obsenjation  stations^  mortar  battery. — It  was  found  that  the  obser- 
vation stations  of  this  battery,  as  originally  planned,  were  so  low  that 
a  considerable  portion  of  the  field  of  view  was  obstructed  by  a  neigh- 
boring battery.  Accordingly  it  was  decided  to  increase  the  elevation 
of  tiiese  stations,  and  an  allotment  of  $1,500  for  the  additional  work 
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was  made  Jnlv  18, 1901.    Additional  allotments  were  made  November 
7,  1901,  and  January  9,  1902,  of  $600  and  $100,  respectively. 

The  work  of  constructing  the  stations  was  done  between  October, 
1901,  and  January,  1902.  The  hand  railing  and  instrument  bases 
remain  to  be  placed. 

The  steps  leading  to  these  stations  are  included  in  the  contract  of 
Leach  &  Son  for  completing  batteries  and  have  not  yet  been 
constructed. 

Money  stdtements. 

BATTEBIE8. 

July  1,  1901,  balance  unexpended $51,207.27 

June  30,  1002,  amount  expended  during  fiscal  year |21, 802. 09 

February  10,  1902,  amount  withdrawn 21,720.41 

43,522.50 

July  1,  1902,  balance  unexpended  and  available 7,684.77 

BOAD  COVKBINa  FOB  BATTEBIBS. 

July  1, 1901,  balance  unexpended |1, 141. 62 

May  15,  1902,  amount  transferred  to  other  works 1, 100. 00 

July  ly  1902,  balance  unexpended  and  available 41. 62 

OBSERVATION  TOWEBS. 

.luly  18,  1901,  amount  allotted $1,500.00 

November7,  1901,  amount  allotted 600.00 

January  9,  1902,  amount  allotted 100.00 

2,200.00 
June  30,  1902,  amount  expended  during  fiscal  year 2, 197. 39 

July  1, 1902,  balance  unexpended  and  available 2.61 

CcmiracU  in  force, 

CJontractor:  L.  L.  Leach  &  Son,  Chicago,  111. 

Work:  Completing  batteries  and  buildmg  storehouses. 

Date  of  approval:  January  11,  1901. 

Work  began:  April,  1901. 

To  be  completed:  Time  limit  waived. 

Contractor:  Snare  &  Triest,  New  York,  N.  Y. 

Work:  Completingrear  communications  of  gun  battery. 

Date  of  approval:  February  28,  1902. 

Work  began:  May,  1902. 

To  be  completed:  July  3,  190a 

Emplacement  for  right  flank  S-inch  rapid-fire  gv/rt, — On  April  17, 
1901,  the  sum  of  $9,900  was  allotted  for  this  work  from  the  appropria- 
tion for  "  Gun  and  Mortar  Batteries,"  act  of  March  1, 1901.  Work  was 
begun  in  April,  1901,  and  was  completed  in  September,  1901. 

Money  statement, 

July  1,  1901,  balance  unexpended $7,539.69 

June  30,  1902,  amount  ex]>ended  during  fiscal  year $5, 997. 90 

May  2  and  15,  1902,  amount  transferred  to  other  works 1, 300. 00 

7, 297. 90 

Julyl,  1902,  balance  unexpended  and  available » 241.79 

Battery  commander'* s station. — On  Augusts,  1900,  the  sum  of  $9,850 
was  allotted  from  the  appropriation  for °' Gun  and  Mortar  Batteries," 
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act  of  May  25,  1900,  for  this  work.  A  contract  was  entered  into  with 
the  American  Bridge  Company,  November  26, 1900,  approved  Decem- 
ber 26,  1900,  to  be  completed  June  28,  1901.  No  worTk  was  done  by 
the  contractors  previous  to  the  expiration  of  the  contract  time,  but 
they  were  allowed  to  proceed  with  the  work  under  oral  agreement  at 
the  price  named  in  the  contract,  $4,949.  The  station  was  completed 
March  31,  1902,  and  was  turned  over  to  the  artillery  April  21,  1903. 

Money  statement, 

July  1 ,  1901 ,  balance  unexpended $9, 133. 78 

June  30, 1902,  amount  expended  during  fiscal  year 6, 272. 84 

July  1, 1902,  balance  unexpended 2, 860. 94 

July  1, 1902,  outstanding  liabilities 6. 75 

July  1,1902,  balance  available 2,855.19 

Pt'eservation  and  repair  of  fortiiications. — At  the  beginning  of  the 
fiscal  year  the  amount  unexpendea  for  this  purpose  was  $2,332.23. 
A  further  allotment  of  $1,200  was  made  June  27,  1902,  for  the  pay- 
ment of  the  salary  of  an  electrician  for  one  year. 

A  fort  keeper  was  employed  during  the  entire  year  and  was  paid 
from  the  first  allotment  except  when  he  was  employed  for  brief  periods 
in  connection  with  some  piece  of  construction  work,  to  which  his  serv- 
ices were  then  charged. 

The  ammunition  lifts  in  the  8  and  10-inch  battery  were  inspected, 
tested,  scraped,  and  painted  from  time  to  time,  and  new  parts  were 
placed  when  necessary.  A  number  of  old  and  decaying  dooi's  in  this 
battery  ^ere  replaced  with  new  ones.  The  engineer  buildings  were 
kept  in  good  repair. 

The  submarine-mine  material  was  cleaned  and  painted  preparatory 
to  its  tmnsfer  to  the  artillery,  which  transfer  was  effected  October  15, 
1901.     A  grating  was  placedf  across  the  outer  end  of  the  cable  gallery. 

An  experimental  rack  for  sponges  and  rammers  was  built  on  tne 
loading  platform  at  one  of  the  8-inch  emplacements.  This  has  proved 
very  satisfactory. 

The  lead-covered  electric-light  cables  for  the  8  and  10-inch  bat- 
tery which  formerly  lay  underground  were  taken  up  when  the  work 
of  remodeling  the  rear  communications  of  this  battery  was  under- 
taken and  were  placed  against  the  wall  on  the  rear  face  of  the  battery. 

An  experimental  coating  of  ''Indurine"  paint  was  placed  on  the 
vertical  wall  around  two  of  the  loading  platforms  of  this  battery  to 
reduce  glare. 

Money  statement. 

July  1,  1901,  balance  unexpended $2, 332. 23 

October  26,  1901,  amount  received  (reimbursement  from  private  parties 

for  work  done) 12. 00 

June  27,  1902,  amount  allotted  for  pay  of  electrician : 1, 200. 00 

3,544.23 
June  30,  1902,  amount  expended  during  fiscal  year 2, 252. 53 

July  1,  1902,  balance  unexpended 3,291.70 

July  1,  1902,  outstanding  liabilities 80.09 

July  1,  1902,  balance  available 1,211.01 
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Svppliea  for  artiUery, — At  the  beginning  of  the  fiscal  year  there 
remained  a  balance  of  ^20.45  from  an  allotment  of  $100  made  May  10, 
1900,  from  apmopriation  for  ''Preservation  and  Repair  of  Fortifica- 
tions," art  of  ^iarch  8,  1899,  for  the  purchase  of  supplies  for  electric- 
light  plants  at  gun  and  mortar  batteries.  Key  West,  Fla.  This  balance 
has  been  expended  during  the  year  for  the  purpose  stated. 

Money  statement. 

July  1, 1901 ,  balance  unexpended |20. 45 

June  30,  1902,  amount  exjHjnded  during  the  fiscal  year 20. 45 

Supplies  for  Beacoast  defenses, — At  the  beginning  of  the  fiscal  year 
there  remained  a  balance  of  $553.38  from  the  allotment  of  $600  made 
June  7,  1900,  from  the  appropriation  for  "Supplies  for  Seacoast 
Defenses,"  act  of  May  25,  1900.  This  fund  has  been  drawn  upon  for 
the  purchase  of  supplies  upon  requisitions  approved  by  the  Chief  of 
Engineers. 

Money  statement. 

July  1,  1901,  balance  unexpended $553.38 

June  30,  1902,  amount  expended  daring  fiscal  year 320. 07 

July  1,  1902,  balance  unexpended  and  available 233.31 
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DEFENSES  OF  TAMPA  BAY,  FI.ORIDA. 

OflScers  in  charge,  Capt.  Thomas  H.  Rees,  Corps  of  Engineers,  until 
August  10,  1901;  Lieut.  Edmund  M.  Rhett,  Corps  of  Engineers,  from 
August  10,  1901,  to  September  11,  1901,  and  Capt.  Herbert  Deakjne, 
Corps  of  Engineers,  since  September  11,  1901;  assistant,  Lieut 
Edmund  M.  Rliett,  Corps  of  Enpneers,  until  Au^st  10, 1901;  Divi- 
sion Engineer,  Col.  Peter  C.  Hams,  Corps  of  Engineers. 

Envplacem^nts  for  two  3 -inch  rapid-f/re  guns. — ^At  the  close  of  the 
fiscal  year  ending  June  30,  1901,  some  of  the  material  for  this  work 
had  been  received  and  active  operations  of  construction  were  about 
to  begin.  The  work  was  begun  in  July  and  completed  in  October, 
1901,  as  far  as  possible  previous  to  the  arrival  of  tne  mounts  for  the 
guns.  Thus  far  the  sum  of  $13,980.18  has  been  expended  on  these 
emplacements. 

Money  statement. 

July  1,  1901,  balance  unexpended 115,007.94 

June  30,  1902,  amount  expended  during  fiscal  year |12, 788. 12 

January  23,  1902,  transferred  to  other  works 265. 00 

October  26, 1901,  returned  to  the  Treasury 2,800.00 

15,853.12 

July  1,  1902,  balance  unexpended  and  available 54.82 

Emplacement  for  one  S-inch  rapid-fire  gun. — Some  preparatory 
work  for  this  emplacement  had  been  done  prior  to  the  close  of  the  fis- 
cal year  ending  June  30,  1901.  Construction  was  started  in  October 
and  was  completed  in  December,  1901.  This  emplacement  is  ready 
for  the  gun,  with  the  exception  of  placing  the  mount,  which  can  be 
done  when  it  arrives.  The  cost  of  this  emplacement  to  date  has  been 
$9,968.32. 
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Money  statement. 

Jalv  1,  1901,  balance  unexpended 98,390.00 

Der-eiriber  13,  1901,  additional  amount  allotted 1,800.00 

10, 190. 00 

Jane  30,  1 902,  amount  expended  daring  fiscal  jear |9, 9A4. 32 

Januarv  23,  1902,  tranferred  to  other  works 175.00 

10,139.32 

July  1,  1902,  Ijalance  anexpended  and  available 56.68 

EmpUicrineritu  for  three  3-inch  rapid-fire  guns. — ^This  batteiy  was 
formed  b^*  the  modification  of  two  emplacements  for  8-ineh  rifles  on 
15-incb  smoothbore  carriages.  The  emplacements  were  completed 
in  March,  1901,  except  about  75  cubic  yards  of  concrete  to  be  placed 
in  the  platforms  after  the  arrival  of  the  mounts  for  the  guns.  The 
cement  for  use  in  this  concrete  was  on  hand  and  in  danger  of  deteri- 
oration. Accordingly,  in  December,  1901,  and  January,  1902,  the  plat- 
forms were  completed  with  the  exception  of  the  slight  amount  of 
concrete  immediately  surrounding  the  base  castings.  This  concrete, 
amounting  to  about  1  cubic  yard,  will  be  placed  upon  the  arrival  of 
the  mounts.  The  expenditures  on  this  work  durmg  the  year  were 
$499.11;  total  expenditures  to  date,  $15,332.94. 

Mojiey  statement. 

Jaly  1,  1901,  balance  anexpended 9166.17 

January  23,  1902,  amount  transferred  h-om  other  works 440.00 

606.17 
June  30,  1902,  amount  expended  during  fiscal  year 499. 11 

July  1,  1902,  balance  unexpended  and  available 107.06 

Sh//re  protection^  6-inch  hattery, — The  shore  line  in  front  of  the 
6-inch  battery  having  shown  signs  of  rapid  erosion,  a  sea  wall  was 
built  to  prevent  encroachment.  This  wall  is  of  concrete,  with  its 
foundation  2  feet  below  and  its  crest  5  feet  above  mean  low-water 
level.  Its  length  is  400  feet.  Its  cross-sectional  area  is  22  square 
feet.    The  cost  was  $2,400,  or  $6  per  running  foot. 

Money  statement. 

May  2  and  15,  1902,  amount  allotted  (being  sums  transferred  from  other 

workH) 92,400.00 

June  'iO,  1902,  amount  exi)t'nded  during  fiscal  year 2, 400. 00 

Kinvlaceinents  for  eujht  12-inch  mortars, — No  construction  work  was 
done  during  the  year.  The  eight  mortars  were  received  late  in  the 
fiscal  year  and  had  not  been  mounted  at  its  close. 

l^eservation  and  repair  of  fortifications, — ^The  amount  available  for 
this  puipose  at  the  beginning  of  the  fiscal  year  was  $441.70.  During 
the  year  this  fund  was  used  for  stopping  leaks  in  8-inch  battery,  plac- 
ing sills  in  the  doorways  of  the  mortar  batterv  to  prevent  rain  water 
from  blowing  in  under  the  doors,  painting  the  doors  of  the  several 
batteries,  and  erecting  a  pedestal  for  a  Raflferty  range-finder  at  the 
mortar  battery. 

Experiments  were  tried  with  "Indurine"  for  coating  walls  of 
emplacements  to  reduce  glare,  and  a  satisfactory  color  was  found. 

An  electrician  was  employed  from  March  15  to  June  80, 1902,  to  care 
for  the  electrical  plants. 
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Money  staiemmt. 

July  1,  1901,  amount  anexpended $441.70 

March  5,  1902,  amount  allotted  for  pay  of  electrician 750. 00 

1,191.70 
June  30,  1902,  amount  exx>ended  during  fiscal  year 638. 00 

July  1, 1902,  balance  unexpended  and  available 553. 70 

Supplies  for  seacoast  defenses. — The  amount  available  for  this  pur- 
pose at  the  beginning  of  the  fiscal  year  was  $402.80.  It  was  drawn 
upon  for  filling  requisitions  submitted  by  the  acting  engineer  officers 
of  posts  and  approved  by  the  Chief  of  Engineers. 

Money  statement 

July  1,  1901,  amount  unexpended $402. 80 

June  30, 1902,  amount  expended  during  fiscal  year 332. 73 

July  ly  1902,  balance  anexpended  and  available 70.07 
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DEFENSES  OF  PENSACOLA,  FLORIDA. 

Officers  in  charge,  Capt.  William  V.  Judson,  Corps  of  Engineers, 
until  November  4,  1901,  and  Lieut.  Robert  R.  Raymond,  Corps  of 
Engineers,  since  that  date;  Division  Engineers,  Col.  Peter  C.  Mains, 
Corps  of  Engineers,  until  July  24,  1901,  and  Lieut.  Col.  Henry  M. 
Adams,  Corps  of  Engineers,  since  that  date. 

InstaUcUion  of  searchlight. — ^This  work  is  described  in  the  last  Annual 
Report  of  the  Chief  of  Engineers,  and  was  completed  at  the  beginning 
of  the  fiscal  year.  The  only  operations  dunng  the  year  were  the 
settlement  of  outstanding  liabilities.  An  allotment  of  $1,500  was  made 
by  the  Chief  of  Engineers,  United  States  Army,  for  this  work,  on 
March  22, 1901,  from  the  appropriation  for  '^Gun  and  Mortar  Bat- 
teries,'' act  of  March  1, 1901. 

Money  statement. 

July  1,  1901,  balance  unexpended 1473.81 

June  30,  1902,  amount  expended  during  fiscal  year 473. 81 

Comrwunicating  gallery^  10-inch  hattery. — This  work  consists  of  a 
concrete-steel  gallery  connecting  the  four  loading  platforms  of  the 
battery. 

An  allotment  of  $1,600  was  made  for  this  work  on  February  2, 1901, 
from  the  appropriation  for  ''Gun  and  Mortar  Batteries,"  act  of  May 
25,  1901. 

At  the  beginning  of  the  fiscal  year  work  had  been  begun,  and  during 
the  year  it  was  completed. 

Money  statement. 

July  1, 1901,  balance  unexpended $1,393.73 

June  30,  1902,  amount  expended  during  fiscal  year 1,393.73 

Comfmwfdcating  gallery^  S-inch  lattery. — This  work  consists  of  a 
concrete-steel  gallery  connecting  the  two  loading  platforms  of  the 
battery. 
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An  allotmenf  of  $700  was  made  for  this  work  on  Februaiy  15, 1901, 
from  the  appropriation  for  '*Gun  and  Mortar  Batteries,"  acts  of  May 
7,  1898  ($498.12),  and  March  3,  1899  (*201.88). 

At  the  beginning  of  the  fiscal  year  work  had  been  begun  and  during 
the  year  it  was  completed. 

Money  statement. 

July  1,  1901,  balance  unexpended  ...; 1657.13 

June  30,  1902,  amount  expended  during  fiscal  year 657.13 

Mortar  battery. — This  battery  consists  of  emplacements  for  eight 
12-inch  mortars. 

An  allotment  of  $500  was  made  on  February  28,  1901,  from  the 
appropriation  for  ''Gun  and  Mortar  Batteries,"  act  of  May  25,  1900, 
for  removing  and  storing  track,  gravel,  and  stoi'age  bins  at  the  battery, 
and  for  construction  of  boathouse  for  naphtha  launch. 

At  the  beginning  of  the  fiscal  year  tne  battery  was  complete,  the 
removal  and  storing  of  plant  remaining.  During  the  year  all  work 
was  completed. 

Money  statement. 

July  1,  1901,  balance  unexpended $63.09 

June  30,  1902,  amount  expended  during  fiscal  year 63.09 

Fire  commander^ s  station. — An  allotment   of  $150  was  made  on 
August  28, 1900,  from  the  appropriation  for-  **Gun  and  Mortar  Bat 
teries,"  act  of  July  7,  1898,  for  tne  construction  of  this  station. 

At  the  beginning  of  the  fiscal  year  plans  were  partially  prepared, 
but  were  held  in  abeyance  pending  decision  as  to  a  change  of  oimen* 
sions.  During  the  year  the  funds  on  hand  were  deposited  to  the  credit 
of  the  United  States  Treasurer. 

Money  sta;tennent. 

July  1,  1901,  balance  unexpended 960.00 

June  30, 1902,  amount  deposited  to  credit  of  the  Treasurer,  United  States.  50. 00 

Electric  wiring. — This  work  consists  of  a  system  of  aerial  conductors 
leading  from  the  power  plant  to  and  about  the  post  for  lighting 
purposes. 

Tne  following  allotments  have  been  made  for  this  work  from  appro- 
priations for  "Gun  and  Mortar  Batteries: " 

May  18,  1901,  act  of  March  1,  1901 $1,600.00 

May  25,  1901,  act  of  March  1,  1901 700.00 

2,SOO.00 

At  the  beginning  of  the  fiscal  year  proposals  for  doing  the  work  had 
been  solicited.  During  the  year  an  emei^ency  contract  was  entered 
into  with  the  West  Electric  Company,  of  Montgomery,  Ala.,  and  the 
work  was  completed. 

Money  statement. 

July  1,  1901,  balance  unexpended $2,900.00 

June  30,  1902,  amount  expended  during  fiscal  year 1,953.18 

July  1,  1902,  balance  unexpended 346.82 

July  1,  1902,  outstanding  liabilitiee  (under contract) 840.82 
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Doors  far  magaame»^  ete.j  tB^mch  cmd  lO-mch  batteries. — ^An  allot- 
ment of  $625  was  made  for  this  work  on  May  7, 1901,  from  the  appro- 
priation for  "Gun  and  Mortar  Batteries,"  act  of  March  1,  1901. 

At  the  beginning  of  the  fiscal  year  doors  had  been  hung  at  magazine 
No.  1,  12-inch  battery.  During  the  year  arrangements  have  been 
made  for  the  manufacture  of  the  remaining  doors. 

Money  statement.- 

July  1, 1901,  balance  unexpended 1603.20 

June  30,  1902,  amount  expended  during  fiscal  year 207. 39 

July  1,  1902,  balance  unexpended 395.81 

Julyl,  1902,  outetanding babilitieo 376.33 

July  1,  1902,  balance  available 19.48 

Install^ion  of  ixmgeamd position  finders. — The  following  allotments 
have  been  made  from  appropriation  for  *'Gun  and  Mortar  Batteries:" 

July  18,  1901,  act  of  May  25,  1900 $50.00 

8eptember23,  1901,  act  of  May  25,  1900 150.00 

November  30,  1901,  act  of  May  25,  1900 150.00 

March  15, 1902,  act  of  July  7,  1898 300.00 

March  26,  1902,  actof  March  1,  1901 8,547.00 

May  29,  1902,  act  of  July  7, 1898 150.00 

9, 347. 00 

An  allotment  of  $8,771.60  was  made  April  29, 1902,  by  the  Board  of 
Ordnance  and  Fortification  for  the  construction  of  the  temporary  por- 
tions of  the  stations  of  an  experimental  system  of  range  and  position 

finding. 

At  tne  beginning  of  the  fiscal  year  nothing  had  been  done.  During 
the  year  eight  bases  for  Raflferty  range  finders  were  placed  upon  the 
different  batteries.  By  telegram  dated  May  21,  1902,  the  Chief  of 
Engineers  authorized  the  expenditure  of  $150,  allotted  for  the  removal 
of  a  range-finder  station  at  another  locality,  upon  the  construction  of 
shelters  for  type  B  instruments,  the  former  work  being  no  longer 
necessary  in  view  of  the  establishment  of  an  experimental  system. 

The  shelters  were  constructed  during  the  year. 

The  experimental  system  consists  of  12  stations,  each  being  a  tempo- 
rary wooden  tower  containing  an  instrument  mounted  on  a  permanent 
concrete  pier.  The  exact  positions  of  these  stations  were  aetermined 
by  triangulation. 

Money  statement. 

Amount  allotted  during  fiscal  year  by  the  Chief  of  En^^ineers $9, 347. 00 

Amount  allotted  during  fiscal  year  by  the  Board  of  Ordnance  and  Fortifi- 
cation       8,771.60 

18, 118. 60 
June  30,  1902,  amount  expended  during  fiscal  year 3, 314. 70 

July  1,  1902,  balance  unexpended 14,803.90 

Julyl,  1902,  outstanding  habUitiee 3,518.76 

Julyl,  1902,  balance  available 11,285.14 

Transporting  plant. — This  transportation  consisted  in*  returning  to 
the  Coosa  River  works  the  plant  which  had  been  borrowed  therefrom 
for  use  on  fortifications. 
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Hie  following  allotments  have  been  made  from  the  appropriation 
for  ^^Gan  and  Mortar  Batteries:" 

August  12,  1901,  act  of  May  26,  1900 9200.00 

December  27, 1901,  act  of  May  25,  1900 61.»7 

251.97 

Money  statement. 

Amount  allotted  during  fiscal  year $251.97 

June  30,  1902,  amount  expended  during  fiscal  year 251. 97 

Guide  rails  for  ammunition  tnvcks^  19-inch  hattery. — ^This  work  con- 
sisted in  making  certain  alterations  to  delivery  tables  of  the  ammuni- 
tion lifts,  and  so  placing  guide  rails  upon  the  loading  platforms  as  to 
facilitate  the  rapid  and  accurate  placing  of  ammunition  trucks  to  receive 
their  loads  from  the  lifts. 

An  allotment  of  $30  was  made  for  this  work  on  October  8,  1901, 
from  appropriation  for  ^^  Gun  and  Mortar  Batteries,"  act  of  March  8, 
1899. 

During  the  year  the  work  was  completed. 

Money  statement. 

Amount  allotted  during  fiscal  year 930.00 

June  30,  1902,  amount  expended  during  fiscal  year 30.00 

Rewirvnq  10-inch  and  12-inch  batteries. — ^This  work  involves  the 
removal  of  the  present  electric  wiring  and  the  construction  of  new 
wiring  inclosed  in  a  steam-tight  conduit  system  of  nickel. 

An  allotment  of  $2,000  was  made  for  this  work  on  June  11,  1902, 
from  appropriation  for  "  Gun  and  Mortar  Batteries." 

During  tne  year  no  work  has  been  done.  Correspondence  with 
manufacturers  of  nickel  pipe  has  been  entered  into  to  secure  necessary 
data  for  compiling  bills  of  material. 

Money  statement. 

Amount  allotted  duringfiscal  year 92,000.00 

July  1,  1902,  balance  unexpended  and  available 2,000.00 

Doers  for  magazines^  etc.^  8-inch  haftery, — An  allotment  of  $275  was 
made  for  this  work  on  May  7,  1901,  from  appropriation  for  "Gun 
and  Mortar  Batteries,"  act  of  March  1,  1901. 

During  the  year  arrangements  have  been  made  for  the  manufacture 
of  the  requirea  doors. 

Money  statement. 

July  1,  1901,  balance  unexpended $275.00 

June  30,  1902,  amount  expended  during  fiscal  year 3S.76 

July  1,  1902,  balance  unexpended 236. 24 

July  1,  1902,  outstanding  liabilities 108.67 

July  1,  1902,  balance  available 67.57 

JPreservation  and  repair  of  fortifications. — Repairs  to  8-inch  battery: 
One  of  the  boilers  of  the  efectric  plant  was  retul)ed  throughout,  the 
slopes  were  repaired  where  injured  by  cattle,  and  all  ironwork  was 
repainted. 

Repairs  to  8-inch  batterv:  The  surfaces  surrounding  this  battery 
(620  squares)  have  been  sodded  and  planted  with  Bermi:^  grass  xoote 
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to  prevent  the  shifting  of  the  sand  by  the  wind.  The  work  is  entirely 
successful  and  improves  the  appearance  of  the  battery.  The  shore  in 
rear  of  this  battery  was  protected  from  erosion  by  a  small  concrete 
sea  wall  644  feet  in  lengtn.  The  parapet  slopes  were  repaired  where 
injured  by  cattle. 

Repairs  to  mortar  battery:  A  flight  of  concrete  steps  was  provided 
to  prevent  damage  to  the  slopes  by  the  detachments  at  drill.  The 
foundations  of  the  water-supply  pump  were  rebuilt.  Th*^  floors  of  the 
four  guardrooms  were  raised  2  inches  for  drainage  purposes. 

Repairs  to  the  12-inch  battery:  A  recess  was  cut  m  the  wall  of  the 
boiler  room  to  give  access  to  the  end  of  the  boiler.  Several  tubes  of 
the  boiler  were  replaced  and  others  repaired.  The  dynamo  room. 
storage-batteiT  room,  and  ma^zines  of  emplacement  No.  1  were  lined 
with  Diick  walls  and  lead  ceihngs  and  the  noors  were  raised  2  inches. 
Moisture  was  led  from  the  spaces  between  old  and  new  works  by  drains. 
These  rooms,  originally  very  wet,  were  thus  made  dry.  (See  Appen- 
dix Z  Z  6.)  The  floor  of  the  passage  in  emplacement  No.  1  was  raised 
2  inches.    The  ironwork  was  also  repainted. 

Repairs  to  the  10-inch  battery:  In  emplacements  Nos.  3  and  4  the 
magazines  were  lined  as  described  in  the  preceding  report.  The  iron- 
work was  repainted. 

Repairs  to  the  4.7-inch  battery:  The  anchorages  of  the  gun  mounts 
wexe  repaired  (see  Appendix  Z  Z  6)  and  all  ironwork  was  repainted. 

Money  statement. 

July  1, 1902,  balance  unexpended |7, 711. 49 

Amount  allotted  during  fiscal  year 4, 670. 00 

12,381.49 
June  30,  1902,  amount  expended  during  fiscal  year 9, 717. 87 

July  1,  1902,  balance  unexpended 2,663.62 

July  1,  1902,  outstanding  liabilities 94.36 

July  1,1902,  balance  available 2,669.26 

Installation  of  range  and  position Jinders* — ^This  work  consists  in  the 
construction  of  the  temporary  portions  of  stations  of  an  experimental 
system  of  position  finders. 

An  allotment  of  $8,771.60  was  made  for  this  work  April  6,  1902,  by 
the  Board  of  Ordnance  and  Fortification. 

The  operations  during  the  year  have  been  described  in  the  report 
upon  the  installation  of  range  and  position  finders  under  the  appro- 
priation for  '*Gun  and  Mortar  Batteries." 

Money  statement. 

Amount  allotted  during  fiscal  year $6,771.60 

June  30,  1902,  amount  expended  during  fiscal  year 942.60 

July  1,  1902,  balance  unexpended 7,829.00 

Julyl,  1902,  outstanding  liabilities 2,426.04 

July  1, 1902,  balance  available 5,402.96 

Supplies  for  seacoast  defenses. — ^From  time  to  time  electrical  supplies 
were  furnished  on  approved  requisitions  submitted  by  the  acting  engi- 
neer officer. 
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Money  statement, 

July  1,  1901,  balance  unexpended $483. 00 

Amount  allotted  during  fiscal  year 687. 00 

1, 070. 00 
June  30,  1902,  amount  expended  dariiij^  fiwal  year 1, 054. 83 

July  1,  1902,  balance  unexpended 16. 17 

July  1,  1902,  outstanding  liabilities 16. 17 

ConHtnLHiorh  of  offices  amd  storerooms. — Allotments  amounting  to 
$700  were  made  from  appropriation  for  "Supplies  for  Seacoast 
Defenses,"  act  of  March  1, 1901,  for  two  buildings  to  be  used  as  offices 
and  storerooms. 

During  the  year  the  work  was  completed,  the  buildings  being  for 
the  use  of  the  electrician  sergeants. 

Money  statement. 

Amount  allotted  during  fiscal  year 9700.00 

June  30,  1902,  amount  expended  during  fiscal  year 700. 00 

Water  supply, — This  work  consisted  in  connecting  the  boiler  rooms 
of  the  lO-incn  and  12-inch  batteries  with  the  post  water  supply. 
An  allotment  of  $276  was  made  on  October  4, 1901,  from  the  appro- 

Eriation  for  '^Supplies  for  Seacoast  Defenses,"  act  of  May  26,  1900. 
during  the  year  the  work  was  completed. 

Money  statement. 

Amount  allotted  during  fiscal  year $275.00 

June  30,  1902,  amount  expended  during  fiscal  year 275. 00 

Coal  sheds, — During  the  year  two  coal  sheds  were  built  for  the  elec- 
tric plants  at  the  lO-inch  and  12-inch  batteries. 

An  allotment  of  $175  was  made  for  this  work  on  December  27, 1901, 
from  the  appropriation  for  "  Supplies  for  Seacoast  Defenses,"  act  of 
March  1,  1901. 

Money  staternent. 

Amount  allotted  during  fiscal  year fl75. 00 

June  30,  1902,  amount  expended  during  fiscal  year 175.00 


2Q. 

DEFENSES  OF  MOBILE  AND  OF  MISSISSIPPI  SOUND. 


Officers  in  charge,  Maj.  William  T.  Rossell,  Corps  of  Engineers, 
until  Septembe 
neers,  since 

of  Engineers,  until  July  24,  1901,  and  Lieut.  Col.  Henry  M.  Adaoisy 
Corps  of  Engineers,  since  that  date. 


nber  9,  1901,  and  Capt.  Spencer  Cosby,  Corps  of  Engi- 
that  date;  Division  Engineers,  Col.  Peter  C.  Hains,  Corps 


SITE  NO.  1. 

Mortar  battery. — ^The  approved  project  provided  originally  fdr  the 
construction  of  a  battery  for  eight  12-incn  B.  L.  steel  mortars  at  an 
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estimated  cost  of  $140,000.  This  was  subsequently  increased  by 
$15,000,  of  which  $2,000  was  afterwards  withdrawn. 

At  the  beginning  of  the  fiscal  year  the  battery  was  completed  except 
for  a  few  minor  details.  It  was  transferred  to  the  artillery  on  May 
20,  1901.  The  carriages  had  then  all  been  assembled  to  the  height  of 
the  loading  platforms.  The  work  of  assembling  the  balance  of  the 
carriages  and  mounting  the  guns  was  assigned  to  the  artilleiy. 

A  detailed  account  of  the  progress  of  work  on  this  battery  is  con- 
tained in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1899, 1900, 
and  1901. 

During  the  fiscal  year  the  wood  and  iron  work  and  fences  were 
painted,  the  sodded  slopes  cared  for,  the  toe  of  the  exterior  slopes  pro- 
tected from  the  effects  of  heavy  rains  by  embedding  brush  therein,  the 
drainage  at  mortar  pits  improved,  and  the  plant  cared  for. 

Of  tihe  eight  mortars,  four  were  received  on  January  10,  1902,  and 
four  on  January  23,  1902.     Thev  are  not  yet  mounted. 

On  the  night  of  July  3, 1901,  the  covering  of  the  west  flank  traverse 
slid  into  the  pit,  breaking  down  the  concrete  cornice  along  the  whole 
face  of  the  wall.  The  covering  consisted  of  sand  resting  on  a  4-inch 
layer  of  concrete  overlying  the  asphalt  waterproofing,  which  was  on  a 
slope  of  1  on  21.  The  concrete  under  the  pressure  of  the  sand  slid  on 
the  asphalt,  the  retaining  cornice  giving  way  under  the  pressure.  On 
October  11,  1901,  the  same  thing  nappened  to  the  central  traverse  on 
the  opposite  side  of  the  pit 

To  prevent  the  occurrence  of  similar  accidents  in  other  parts  of  the 
battery,  the  layers  of  concrete  overlying  the  waterproofing  were 
anchored  to  the  concrete  underneath  by  means  of  155  li-inch  bolts 
spaced  2  feet  apart.  The  covering  was  thus  relieved  from  the  greater 
part  of  the  pressure  against  it. 

The  broken  cornice  was  replaced  by  one  having  a  much  greater  cross 
section,  well  anchored  by  dowels,  70  cubic  yards  of  1 :  3  :  6  concrete 
being  used  for  the  purpose.  The  damaged  asphalt  was  removed  and 
a  new  waterproof  course  of  asphalt  mastic  applied  after  a  series  of 
tests  had  been  made.  The  sand  covering  was  replaced  and  the  slopes 
were  graded  and  resodded,  about  2,400  cubic  yards  of  material  being 
removed;  most  of  this  had  to  be  handled  twice.  Repairs  were  also 
made  to  downspouts,  drains,  speaking-tube  system,  etc.,  injured  by  the 
cave-in. 

These  repairs  were  made  under  an  allotment  of  $4,500  from  the 
appropriation  for  ''Preservation  and  Repair  of  Fortifications." 

(Jnaer  an  allotment  of  $150  from. the  appropriation  for  "Preserva- 
tion and  Repair  of  Foi-tifications,"  light  interior  doors  were  installed 
at  the  entrance  of  each  powder  magazine  and  at  the  fan  openings,  to 
reduce  the  condensation  of  moisture. 

Battery  for  two  12-inch  breech-loading  rifles. — This  battery  was  com- 
pleted in  1900,  except  for  the  mountmg  of  the  guns,  which  is  now 
being  done  by  the  garrison.  It  was  transferred  to  the  artillery  on 
June  8,  1900. 

A  detailed  report  of  the  progress  of  the  work  is  contained  in  the 
Annual  Reports  of  the  Chief  of  Engineei*s  for  1898  to  1901,  inclusive. 
Both  carriages  are  assembled  and  one  gun  is  practically  mounted. 

The  following  work  was  done  on  the  battery  during  the  fiscal  year 
under  allotraente  from  appropriation  for  *'  Preservation  and  Repair  of 
Fortifications: " 
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Exudations  of  the  asphalt  waterproofing  at  several  places  in  the 
battery  were  eflfectually  stopped  by  a  pointing  of  1 : 1  Portland-cement 
mortar  well  rammed  into  a  dovetailea  groove  about  2  inches  in  depth 
cut  along  the  seam  from  which  the  asphalt  exuded.  By  order  of  the 
Chief  of  Engineers  the  service  for  supplying  ammunition  was  tested 
and  considerable  experimental  work  done  thereon,  the  results  of  which 
were  duly  reported.  The  principal  changes  made  in  consequence  were 
in  the  ammunition  truck  guides  and  in  the  escapement  and  other  parts 
of  the  delivery  table  of  the  chain  hoists. 

Battery  for  four  8-inch  hreech-loading  rifles. — ^This  battery  was  com- 
pleted and  the  guns  and  carriages  were  mounted  in  1898.  It  was 
transferred  to  the  artillerv  on  September  28,  1898. 

A  detailed  account  of  the  progress  of  the  work  is  contained  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1896  to  1899,  indusive. 

On  July  3,  1901,  the  Chief  of  Engineers  allotted  the  sum  of  $2,000 
from  the  appropriation  for  ''Gun  and  Mortar  Batteries"  for  the  con- 
struction of  a  bracket  gallery  along  the  rear  of  the  battery  to  connect 
the  four  platforms. 

The  gallery  is  4  feet  in  width  and  is  built  of  steel  I-beams,  channel 
beams,  and  checkered  floor  plates,  together  with  the  usual  connections 
and  fittings  for  hand  i*ails.  It  is  of  the  cantiliver  type.  The  support- 
ing I-beams  are  10  feet  apart,  with  bearing  plates  beneath,  ana  are 
let  into  the  concrete  about  3  feet. 

Each  gallerv  was  designed  to  permit  the  passage  of  loaded  ammuni- 
tion trucks  with  their  detail,  if  desirable. 

Work  under  this  allotment  was  practically  completed  on  January  1, 
1902,  but  owing  to  delay  of  the  manufacturers  in  supplying  a  few 
minor  fittings  for  hand  rails  the  work  was  not  entirely  completed 
until  April,  1902.  The  balance  of  funds,  amounting  to  $26.75,  was 
deposited  to  the  credit  of  the  appropriation  during  May,  1902. 

The  following  work  was  done  on  the  battery  during  the  fiscal  year 
under  allotments  from  appropriations  for  ^^PreservaBon  and  Repair 
of  Fortifications: " 

Seven  hundred  and  twenty  trees  were  planted  along  the  rear  and 
flanks  for  the  purpose  of  masking  the  battery.  Slight  repMrs  were 
made  to  the  fence  inclosing  the  battery  and  to  the  electric  plant.  Con- 
siderable waterproofing  was  applied  to  correct  dampness  in  some  of 
the  rooms,  and  a  waterproof  lining,  which  has  proved  very  satisfactory, 
was  installed  in  the  magazine  of  emplacement  No.  3. 

Battei*y  for  two  ]^,7'inch  rapid-fire  gmis, — This  battery  was  partially 
complet<>d  and  the  guns  were  mounted  on  May  9,  1898.  It  was  com- 
pleted in  all  its  details  and  transferred  to  the  artillery  on  February 
17,  1899.  The  project  for  its  construction  and  the  progress  of  the 
work  are  shown  in  the  Annual  Beports  of  the  Chief  ox  Engineers  for 
1898  and  1899. 

The  work  done  on  this  battery  during  the  fiscal  year  was  under 
a1  lotment  from  the  appropriation  for  "  Preservation  and  Bepair  of  For- 
tifications." A  few  aamp  spots  in  the  magazines  were  corrected  by 
waterproofing,  the  wood  and  iron  work  was  painted,  and  the  sodded 
slopes  were  cared  for. 

Emphcements  for  two  S-inch  rajyid-fire  guns. — ^This  battery  was 
completed  and  transferred  to  the  artillery  on  June  8,  1900.  No  guns 
or  carriages  have  yet  been  received.    An  account  of  tihe  progress  of 
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the  work  is  coDtained  in  the  Annnal  Reports  of  the  Chief  of  En^neers 
for  1899  and  1900. 

Under  allotment  from  the  appropriation  for  '' Preservation  and 
Repair  of  Fortifications"  the  wood  and* iron  work  was  painted,  the 
sodded  slopes  were  cared  for,  and  a  small  amount  of  waterproofing 
was  done  auring  the  fiscal  year. 

Concrete  cabU  tank. — ^This  was  completed  in  November,  1897,  and 
transferred  to  the  artilleiy  on  June  13.  1901. 

During  the  fiscal  year  the  windmill  pumping  plant  was  kept  in 
repair  under  allotment  for  preservation  and  repair  of  fortifieations. 

Old Jyrick  fort. — ^The  entrances  to  two  of  the  casemates  were  boarded 
up  in  order  that  they  might  serve  as  storerooms  for  submarine  mining 
material,  and  the  dry  ditch  was  cleaned.  This  work  was  done  under 
allotment  for  preservation  and  repair  of  fortifications. 

Installation  of  range  amd  position Jinders. — On  Augiist  28, 1901,  the 
Chief  of  Engineers  allotted  $110  n'om  the  appropriation  for  "Gun 
and  Mortar  Batteries  "  for  setting  bases  for  Rafferty  range  finders. 

Under  this  allotment  cast-iron  bases,  made  of  8-inch  water  pipe, 
embedded  in  the  concrete,  were  installed  at  the  8-inch  and  mortar  bat- 
teries. At  the  12-inch  battery  a  wooden  structure  was  erected  on  the 
site  of  the  astronomical  station  once  used  by  the  Coast  and  Geodetic 
Survey. 

Battery  com/nujmder^s  station. — ^The  allotment  of  $6,000  for  construct- 
ing a  batteiy  commander's  station  for  the  12-inch  battery  was  with- 
drawn by  the  Chief  of  Engineers  on  October  23,  1901. 

Preservatiofi  and  repair  of  fortifications. — At  the  beginning  of  the 
fiscal  year  there  was  a  balance  unexpended  of  allotments  previously 
made  amounting  to  $2,533.45. 

Mention  has  already  been  made  of  much  of  the  work  carried  on  dur- 
ing the  year  under  various  allotments  from  this  appropriation.  In 
addition,  the  following  work  wa»done: 

A  survey  was  made  of  the  eastern  boundary  of  the  reservation,  and 
slight  repairs  were  made  to  sea  wall,  wharves,  and  oflSce  building. 
The  plant  was  cared  for,  brass  number  plates  were  placed  on  all  the 
battery  doors,  and  the  keys  were  provide  with  brass  tags. 

During  the  storm  of  August  15, 1901,  a  portion  of  the  mess  hall  was 
blown  from  its  foundation  and  practically  collapsed.  Two  other  build- 
ings were  partially  unroofed.  These  with  other  damages  were  repaired 
under  an  allotment  of  $615,  made  September  16, 1901,  for  the  purpose. 

Pea^  storage  magazine. — On  October  16,  1901,  an  allotment  of 
$7,000  was  made  by  the  Chief  of  Engineers  for  the  construction  of  a 
peace  storage  magazine.  The  amount  was  increased  by  $350  on  Feb- 
ruary 12,  1902,  to  provide  for  the  substitution  of  a  copper  roof  for 
one  of  slate. 

The  magazine  is  being  built  under  emergency  contract,  in  accord- 
ance with  the  plans  and  specifications  of  The  Board  of  Engineers,  but 
has  three  doors  and  is  lower  than  the  type  magazine,  llie  contract 
price,  including  a  copper  roof,  is  $6,850. 

Work  was  begun  by  the  contractor  at  the  site  of  the  building  on 
January  31, 1902.  At  the  end  of  the  fiscal  year  work  wad  nearly  com- 
pleted, only  a  few  minor  details  remaining  to  be  done. 
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Money  statements. 

GUN  AND  MORTAR  BATTERIBB. 

'Mortar  battery, 

Julyl,  1901,  balance  unexpended 12,732.80 

Jane  30,  1902,  amount  expended  during  fiscal  year 2, 050. 49 

Julyl,  1902,  balance  unexpended 682.31 

July  1,  1902,  outBtanding  liabiHtiee 160.00 


July  1,  1902,  balance  available 632.31 

BaUery  commander's  sUsJtion, 

July  1,  1901,  balance  unexpended 16,000.00 

October  26,  1901,  amount  withdrawn $5,500.00 

October  28,  1901,  amount  turned  back  into  Treasury 500. 00 

6,000.00 

Jtiata22atton  of  range  and  poMon  finders. 

August  28,  1901,  amount  allotted $110.00 

June  30,  1902,  amount  expended  during  fiscal  year 110.00 

Bracket  gaUeryfor  S-inch  battery. 

July  3,  1901,  amount  allotted $2, 000. 00 

June  30,  1902,  amount  expended  during  fiscal  year |1, 973. 26 

May  15,  1902,  amount  turned  back  into  Treasury 26. 76 

2,000.00 

Peace  storage  magaeine. 

October  16,  1901,  amount  allotted $7,000.00 

February  12,  1902,  amount  allotted 350.00 

7, 350. 00 
June  30,  1902,  amount  expended  during  fiscal  year 5,058.73 

July  1,  1902,  balance  unexpended 2, 291. 27 

Julyl,  1902,  outstanding  liabilities $1,863.74 

July  1,  1902,  amount  covered  by  uncompleted  contracts. 226. 00 

2, 089. 74 

Julyl,  1902,  balance  available 201.68 

Erecting  latrines  and  extending  water-supply  system. 

June  23,  1902,  amount  allotted $8,726.00 

Julyl,  1902,  balance  available V26.00 

PRESERVATION  AND  REPAIR  OF  F0RTIFIGATI0N8. 

Miscellaneous  repairs. 

July  1,  1901,  balance  unexpended .• $2,623.06 

September  16,  1901,  amount  allotted 616.00 

3,138,06 
June  30,  1902,  amount  expended  during  fiscal  year 2,616.45 

July  1,  1902,  balance  unexpended 621. 68 

July  1,  1902,  outstanding  liabilities 100.00 

July  1,  1902,  balance  available 621.68 
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B^paxr  of  moriar  haUery, 

Septembers,  1901,  amount  allotted $4,500.00 

June  30,  1902,  amount  expended  during  fiscal  year 4,500.00 

IfUerioT  magazine  doors. 

September9,  1901,  amount  allotted $150.00 

June  30,  1902,  amount  exi)ended  during  fiscal  year 150. 00 

Oare  of  torpedo  maUriaL 

July  1,  1901,  balance  unexpended $0.60 

August  24,  1901,  amount  turned  back  into  Treasury .60 


June  30,  1902,  amount  expended  durine  fiscal  year $5. 47 

November  16, 1901,  amount  turned  back  into  Treasury. 


Care  of  mjibmarine-mme  mater  uU. 

July  1, 1901,  balance  unexpended $9.77 

......  ^^^ 

4.30 

9.77 

Contracts  in  force. 

With  the  Fonde  Building;;  Ck>mpany,  dated  January  27,  1902  (emergency  contract, 
not  approved  by  Chief  of  Engineers) ,  for  erecting  and  completing  a  storage  magazine; 
amount  of  contract,  $6,500.  Work  was  commenced  January  31,  1902;  to  be  com- 
pleted by  July  31,  1902. 

Supplemental  contract  with  the  Fonde  Building  Ck>mpany,  dated  February  17, 1^)0* 
ai>proved  by  the  Chief  of  Engineers  March  25, 1^2,  for  roofing  the  storage  niaga/iiut 
with  copper  instead  of  slate,  at  an  additional  cost  of  $350. 

SITE  NO.  2. 

BaUery  far  two  S-mch  B.  Z.  rifles. — ^This  battery  was  completed  in 
1899  and  was  transferred  to  the  artillery  on  August  19,  1899. 

During  the  fiscal  year  a  few  minor  repairs  were  made  to  the  drain- 
age system  under  allotment  for  preservation  and  repair  of  fortifica- 
tions. 

Emplacements  for  two  6-inch  rapid-Jire  aims. — At  the  beginning  of 
the  fiscal  year  this  battery  was  practically  completed;  it  had  been 
transferred  to  the  artillery  on  May  20, 1901.  An  account  of  the  prog- 
ress of  the  work  is  contamed  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1900  and  1901. 

During  the  fiscal  year  the  small  balance  of  funds  available  was 
applied  to  completing  the  system  of  drainage,  installing  copper  hoods 
for  doors  and  windows,  caring  for  sodded  slopes,  cfeaning  up  the 
grounds  in  the  immediate  vicmity,  improving  ventilation  m  boiler 
room,  stopping  exudation  of  asphalt  waterproofing  from  the  walls  in 
a  few  places,  and  caring  for  the  plant. 

On  June  10, 1901,  an  allotment  of  $760  was  made  by  the  Chief  of 
Engineers  from  the  appropriation  for  "Gun  and  Motar  Batteries  "for 
mounting  the  carriages,  both  of  which  had  been  received. 

The  work  of  mounting  the  carriages  was  begun  on  July  15, 1901. 
The  plant  used  consisted  of  two  lines  of  tresue  work^  supporting  a 
traveling  car  from  which  was  suspended  a  10-ton  chain  block.  On 
August  6, 1901,  the  carriage  at  emplacement  No.  2  was  entirely  assem- 
bled and  that  at  emplacement  No.  1  on  August  21, 1901. 

Both  carriages  when  assembled  could  be  traversed  very  easily,  one 
man  beihg  able  to  traverse  either  by  simply  pushing  against  it.  Two 
mechanics  furnished  by  the  Ordnance  Department  assisted  in  the  work. 
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The  balance  of  funds,  amounting  to  $93.24,  was  deposited  to  the 
credit  of  the  appropriation  during  October,  1901. 

Under  allotment  for  preservation  and  repair  of  fortifications  a  small 
amount  of  work  was  done  in  painting  iron  and  wood  work,  caring  for 
slopes,  etc. 

JErapliicetnents  for  two  3-inch  rapid-fire  guns. — At  the  beginning 
of  the  fiscal  year  this  battery  was  practically  completed,  and  had 
been 'transferred  to  the  artillery  on  May  20, 1901.  The  guns  and  car- 
riages have  not  yet  been  received.  A  detailed  report  of  the  construc- 
tion will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1901. 

During  the  year  the  small  unexpended  balance  was  exhausted  in 
caring  for  the  sodded  slopes  and  drains,  grading,  and  protecting  the 
ground  adjacent  to  the  right  flank  against  washouts,  placing  filling  in 
front  of  battery  to  protect  the  toe  of  sodded  slopes,  taking  inventory 
of  and  caring  for  United  States  property,  and  purchasing  a  few 
supplies. 

LJ  nder  allotment  for  preservation  and  repair  of  fortifications  a  small 
amount  of  work  was  done,  consisting  of  painting  wood  and  iron  work 
and  repairing  fences  inclosing  batterv. 

During  the  fiscal  year  the  windmill  pumping  plant,  used  for  pump- 
ing out  dry  ditch,  was  repaired  and  the  ditch  cleaned,  under  allotment 
for  preservation  and  repair  of  fortifications. 

Reservation  amd  repair  of  fortifications. — ^At  the  beginning  of  the 
fiscal  year  there  was  a  balance  unexpended  of  allotments  previously 
made,  amounting  to  $1,031.75. 

Mention  has  already  been  made  of  much  of  the  work  carried  on 
during  the  vear  under  allotments  from  this  appropriation.  In  addi- 
tion, flie  following  work  was  done:  The  causeway  of  wharf,  windmill 
pumping  plant  in  old  fort,  etc.,  damaged  by  storm  of  August  15, 1901, 
were  repaired  under  allotment  of  $815  made  for  that  purpose  on  Sep- 
tember 16,  1901. 

SEA  WALLS  AND  EMBANKMENTS. 

A  riprap  sea  wall,  235  feet  long,  including  riprap  ending,  was  con- 
structed in  front  of  the  3-inch  battery,  where  erosion  was  taking 
place.  Work  was  begun  July  19,  1901,  and  completed  August  24, 
1901.  In  this  wall  6^|  square  yards  of  fascine  mattress  and  419i 
cubic  yards  of  stone  were  used. 

By  the  storm  of  August  15, 1901,  about  200  feet  of  the  sea  wall  in 
front  of  the  old  fort  was  practically  leveled,  while  other  portions  were 
more  or  less  damaged.  These  were  repaired  as  far  as  possible  under 
an  unexpended  balance  of  allotment,  amounting  to  $792.81. 

SUPPLIES  FOR  SEACOAOT  DEFENSES. 

.  Materials  called  for  on  requisitions  of  the  acting  engineer  officers, 
duly  approved  by  the  Chief  of  Engineers,  were  purchased  and  trans- 
ferred. 

One  voltmeter  was  calibrated  for  the  electric  plant  of  the  mortar 
battery  at  site  No.  1. 
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Money  statements. 

GUN  AND  MOBTAB  BATTlEBm. 

Emplacements  for  two  e-inch  rapid-fire  guns. 

July  1, 1901,  balance  unexpended $507.64 

June  90,  190^2,  amount  expended  during  fiscal  year 607.64 

Mounting  gun  carriages  on  6-inch  emplacements, 

July  1, 1901,  balance  unexpended 750.00 

Junfe  30,  1902,  amount  expended  during  fiscal  year |666. 76 

October  30,  1901,  amount  turned  back  mto  Treasury 93. 24 

760.00 

Emplacements  for  two  S^nch  rapid-fire  guns. 

July  1, 1901,  balance  unexpended $474.18 

June  30,  1902,  amount  expended  during  fiscal  year 474. 18 

PBSSBBVATION  AND  RSPAIB  OV  FOBTIFICATIONa. 

July  1,  1901,  balance  unexpended 11,031.75 

September  16,  1901,  amount  allotted 316.00 

1, 346. 76 

June  30,  1902,  amount  expended  during  fiscal  year 900.63 

July  1,  1902,  balance  unexpended w 446. 22 

July  1,  1902,  outstanding  liabilities 20.00 

July  1,  1902,  balance  available 426.22 

SBA  WALLfi  AND  EMBANKMENTS. 

July  1,  1901,  balance  unexpended $2,944.98 

June  30,  1902,  amount  expended  during  fiscal  year 2, 944. 98 

SUPPLIES  FOR  SBACOAST  DEFENSES. 

July  1,  1901,  balance  unexpended $613. 71 

January  26,  1902,  amount  allotted 300.00 

813. 71 

June  30,  1902,  amount  expended  during  fiscal  year 647.60 

July  1, 1902,  balance  unexpended 166.11 


2  R. 

DEFENSES  OF  NEW  ORLEANS,  LOUISIANA,  AND  OF  SABINE  PASS, 

TEXAS. 

Officers  in  charge,  Lieut.  Edward  M.  Adams,  Corps  of  Engineers, 
in  temporary  charge  until  October  6,  1901,  and  Lieut.  Col.  Henry  M. 
Adams,  Corps  of  Engineers,  in  charge  since  that  date;  assistants, 
Lieut.  Edward  M.  Adams.  Corps  of  Engineers,  from  October  6, 1901, 
to  December  13,  1901,  ana  Lieut  Paul  o.  Bond,  Corps  of  Engineers, 
since  March  19, 1902. 
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NEW  ORLEANS,  liOXHSIANA. 
SITE  NO.  1. 

EmplacemenU  for  two  S-inch  rapid-fire  guns  on  haZanced-piUar 
mov/nts^  second  battery, — Funds  for  the  construction  of  this  battery 
were  allotted  June  id,  1900.  Work  was  commenced  June  26,  1900, 
and  in  September,  1900,  the  emplacements  were  practically  completed. 
The  bottom  castings  for  the  mounts  remain  to  be  set  in  the  concrete 
to  complete  the  work.  These  castings  have  not  been  received  from 
the  Ordnance  Department.  The  sum  of  $9,708.28  has  been  expended 
on  this  work. 

Money  statement, 

July  1,  1901,  balance  unexpended ^91.72 

July  1,  1902,  balance  unexpended  and  available 291. 72 

Emvla/iements  for  four  6-inch  rapld-J^re  guns  onped^tal  mounts. — 
An  allotment  of  $340  was  made  April  27,  1901,  for  preparation  of 
plans  and  for  making  borings  at  the  site  of  proposed  battery.  Plans 
and  estimates  were  approved  May  17,  1901.  Funds  for  tiie  construc- 
tion of  this  battery  were  provided  by  an  allotment  of  $80,000,  made 
May  17,  1901,  from  the  appropriation  for  "Gun  and  Mortar  Bst- 
teries."  Work  of  constructing  two  of  the  emplacements  was  com- 
menced June  10, 1901 ,  the  construction  of  the  other  two  emplacements 
being  deferred  until  title  to  the  site  could  be  procured. 

At  the  end  of  November,  1901,  the  foundation  for  two  emplacements 
was  completed  at  a  cost  of  112,397. 67.  Concrete  work  was  commenced 
November  21,  1901,  and  completed  May  13,  1902.  The  two  emplace- 
ments contain  2,670  cubic  yards  of  concrete. 

Electric  lights  and  switchboards  wore  placed  in  the  magazines. 

The  concrete  work  in  the  two  emplacements  was  completed  at  the 
end  of  the  fiscal  year;  cost,  ^6,973.08.  The  ammunition  lifts,  exte- 
rior conduits  for  electric  wires,  and  earth  protection  remain  to  be 
completed. 

The  site  for  the  second  two  emplacements  was  acquired  by  purchase 
July  7,  1902,  under  judgment  rendered  April  19,  1902,  in  expropria- 
tion proceedings  against  the  owners.  Materials  for  the  battery  are 
being  ordered  and  work  will  commence  in  August,  1902. 

Money  statement, 

July  1,  1901,  balance  unexpended $79, 6fi6. 70 

June  30,  1902,  amount  exi)ended  during  fiscal  year 46, 299. 79 

July  1,  1902,  balance  unexpended 33, 366. 91 

July  1,  1902,  outetanding  liabilities 272.90 

July  1 ,  1902,  balance  available 33, 094. 01 

Ranrje-finder  tower, — Allotments  aggregating  $13,600  were  made 
during  the  year  from  appropriation  for  '*Gun  and  Mortar  Batteries" 
for  construction  of  a  fire  commander's  station. 

Work  on  the  foundation  was  commenced  in  December,  1901,  and 
completed  in  April,  1902. 

The  foundation  consists  of  piles  and  grillage  inclosed  by  12  by  12 
inch  sheet  piling,  strengthened  on  the  inside  and  outside  by  waling. 
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Concrete  work  was  commenced  April  10  and  completed  April  26, 
1902,  except  the  steps,  which  were  completed  in  May. 

The  foundation  ana  concrete  column  were  built  by  hired  labor; 
cost,  $8,829.04.  The  work  of  erecting  the  steel  tower  is  being  done 
under  contract;  the  cost  will  be  $4,563.  It  is  expected  the  tower  will 
be  completed  in  August,  1902. 

Money  statement. 

December  6,  1901,  amount  allotted $11,500.00 

January  29,  1902,  amount  allotted 2,0(K).00 

13, 500. 00 
June  30,  1902,  amount  expended  during  fiscal  year 8, 82iK  04 

July  1,  1902,  balance  unexpended 4,670.96 

July  1,  1902,  outBtanding  liabilities $38.74 

July  1,  1902,  amount  covered  by  existing  contracts 4, 563. 00 

4,601.74 

July  1, 1902,  balance  available 69.22 

Rdeoelmg  hose  rings  of  10-inch  vUttforms. — Allotments  aggregating 
$2,885  were  made  August  22  and  December  13,  1901,  for  this  purpose 
from  the  appropriation  for  "Gun  and  Mortar  Batteries."  The  dis- 
mounting of  the  carriages  from  the  emplacements  was  completed  by 
the  artillery  troops  on  November  22.  The  concrete  platforms  were 
then  cut  out  sufficiently  to  permit  the  removal  of  the  anchor  bolts. 
The  bolts  were  rethreadedand  reset,  the  concrete  rebuilt  around  them, 
and  base  rings  mounted  and  reset.  The  old  10-inch  carriages  were 
shipped  away  bv  the  post  commander,  and  new  carriages  were  received 
to  take  their  place.  The  work  of  releveling  the  base  rings  was  com- 
pleted in  February,  1902,  after  the  arrival  of  the  new  base  rings. 

Money  statement. 

August  22,  1901,  amount  allotted $330.00 

December  13,  1901,  amount  allotted 2,555.00 

2, 885. 00 
June  30,  1902,  amount  expended  during  fiscal  year 2, 885. 00 

Sites  for  fortifications. — On  December  8,  1900,  $250  was  allotted 
from  the  appropriation  for  ''Sites  for  Fortifications  and  Seacoast 
Defenses"  for  the  purchase  of  a  tract  of  land  adjoining  the  present 
reservation,  to  be  used  as  a  site  for  emplacements  for  6-inch  rapid-fire 
guns.  Additional  sums  of  $225.10  and  $40  were  allotted  from  the 
same  appropriation  for  this  purpose  on  April  26  and  June  30,  1902, 
respectively.  Upon  the  report  of  the  United  States  district  attorney 
at  New  Orleans,  the  Attorney-General  stated  that  the  owner  of  the 
land  could  not  convey  an  acceptable  title.  Expropriation  proceedings 
were  accordingly  instituted,  and  a  judgment  rendered  on  April  19, 
1902,  awarding  the  land  to  the  United  otates  for  the  sum  of  $800  and 
costs  of  court.  The  title  granted  by  the  court  was  approved  by  the 
Acting  Attorney-General  on  June  Y,  and  authority  granted  by  the 
Secretary  of  War  June  27  to  pay  the  amount  of  the  award.  Payment 
was  made  on  July  7. 
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Money  statement. 

Decembers,  1900,  amount  allotted $250.00 

April  28,  1902,  amount  allotted 225. 10 

June30,  1902,  amount  allotted 40.00 

July  1,  1902,  balance  unexpendeil 515. 10 

July  1,  1902,  outstanding  liabilities 605.10 

July  1,  1902,  balance  available 10.00 

Con%t/niction  of  levee, — On  April  24,  l^«^01j  an  allotment  of  (2,400 
was  made  from  the  appropriation  for  ''Sea  Walls  and  Embankments,'' 
act  of  March  1,  11)01,  to  l>e  applied  to  repairing  and  raising  the  front 
levee  on  the  river  side  of  the  reservation.  This  amount  was  supple- 
mented September  5, 1901,  by  an  allotment  of  $2,400  from  the  appro 
priation  for  ''Preservation  and  Repair  of  Fortifications,"  act  of  March 
1,  1901. 

At  the  beginning  of  the  past  fiscal  year  the  land  outside  of  the  levee 
had  been  drained  and  cleared  of  drift. 

The  work  was  nearing  completion  when  a  severe  storm,  on  August 
13-15,  washed  away  about  300  feet  of  the  old  levee,  damaged  800  feet 
more,  and  piled  a  large  amount  of  drift  on  the  batture.  It  became 
necessary  to  build  a  protection  levee  along  the  banks  and  to  use  pumps 
in  order  to  secure  earth. 

With  the  allotment  of  $2,400  made  September  5,  1901,  the  levet^ 
was  rebuilt  and  a  board  revetment  constructed  to  protect  1,080  feet  of 
the  new  levee  from  action  of  the  waves.  The  levee  was  completed 
October  31, 1901;  the  revetment  February  26,  1902. 

Money  statement. 

July  1,  1901,  balance  unexpended $2,325.00 

September  5,  1901,  amount  allotted 2,400.00 

4, 725. 00 
June  30,  1902,  amount  expended  during  fiscal  year 4, 725. 00 

Preservation  and  repair  offortificatums. — On  May  20, 1901,  an  allot- 
ment of  $1,500  was  made  to  be  applied  to  the  fortifications  at  this 
locality  during  the  fiscal  year  ending  June  30, 1902.  This  amount  wa8 
supplemented  by  an  allotment  of  |90  on  May  23,  1902,  for  repairs  to 
hand  rails  of  the  10-inch  gun  battery. 

During  the  past  fiscal  year  the  wooden  steps  of  the  8-inch  battery 
were  rej:>laced  by  concrete  steps,  quarters  and  wharf  were  repaired,  a 
tile  dram  provided  for  the  magazine  of  the  4.7-inch  rapid-fii*e  gun  bat- 
tery, trolley  beams  and  doors  of  the  10-inch  battery  were  repaired,  the 
magazines  were  whitewashed,  and  the  ironwork  of  the  batteries  was 
painted.  The  hand  rails  of  the  10-inch  battery,  which  had  been  removed 
Dy  the  artillery  in  mounting  new  carriages,  were  repaired  from  June 
2  to  25,  1902. 

See  also  report  on  construction  of  levee. 

Money  statement. 

May  20,  1901,  amount  allotted $1,600.00 

May  23,  1902,  amount  allotted 90.00 

1,590.00 
June  30,  1902,  amount  expended  during  fiscal  year 1, 53S.  70 

July  1,  1902,  balance  unexpended 61. 80 

July  1,  1902,  outstanding  habilitiee 61. 30 
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STTK  NO.  2. 

I^eservation  and  repair  of  Jinfi^cations. — On  May  20,  1901,  the 
sum  of  91,000  was  allotted  for  miscellaneoas  repairs  at  this  locality 
durine  the  fiscal  year  ending  June  80. 1902. 

On  June  5,  1901,  an  allotment  of  990  was  made  for  the  hire  of  a 
watchman  to  care  for  the  torpedo  property.  On  July  27  and  October 
21,  1901,  additional  allotments  of  9180  each  were  made  for  the  same 
purpose. 

Two  watchmen  were  employed  from  the  beginning  of  the  fiscal  year 
to  November  6,  1901,  when  the  torpedo  property  was  transferred  to 
the  artillery. 

Repairs  were  made  to  one  of  the  buildings,  magazines  of  the  batter- 
ies were  whitewashed,  repairs  were  made  to  the  loading  platform  of 
the  8-inch  battery,  and  tiie  bridges  leading  to  the  old  brick  fort  were 
repaired.  The  casemate  used  for  the  dynamo  plant  was  rendered  dry 
bv  removing  the  earth  protection  and  coating  the  exterior  with  asphalt. 
Tne  ironwork  of  the  batteries  was  paintea  and  other  minor  repairs 
made. 

Money  statemerU. 

July  1, 1901,  amoimt  imexpended $1,090.00 

Jnly  27, 1901,  amount  allotted 180.00 

October  21, 1901,  amount  allotted 180.00 

1,460.00 

December  21, 1901,  repayment  to  appropriation $128. 24 

June  SO,  1902,  amount  expended  dunng  fiscal  year 1, 215. 20 

1,343.44 

July  1, 1902, balance  unexpended 106.56 

July  1, 1902, outBtanding  habUities 106.56 

SUFPUES  FOB  SEAOOA8T  DEFENSES. 

On  June  7, 1900,  an  allotment  of  $500  was  made  from  this  appro- 
priation,  act  of  May  25, 1900,  for  the  pui'chase  of  electrical  suj^plies 
for  use  of  the  artillery,  on  requisitions  duly  approved  by  the  Chief  of 
Engineers.  During  the  fiscal  Vear  ending  June  30,  1901,  $869.88  was 
expended  on  such  supplies.  The  allotment  of  June  7,  1900,  was  sup- 
plemented on  September  28, 1901,  by  one  of  $500  from  the  act  of 
March  1. 1901,  for  the  same  purposes.  Three  requisitions  were  filled 
during  tne  past  fiscal  year.  A  reflector  for  searcnlight,  costing  $200, 
was  purchased  and  issued  to  the  artillery  January  27,  1902. 

Injector  and  draft  doors  were  applied  to  dynamo  boiler  and  furnace. 

Money  atatement. 

July  1,  1901,  balance  unexpended $130.32 

September  23, 1901,  amount  allotted 500.  (X) 

630.32 
June  30, 1902,  amount  expended  during  fiscal  year 254.97 

July  1,  1902,  balance  unexpended  and  available... 375.35 

SABINE  PASS,  TEXAS. 

No  fortification  work  was  done  at  this  locality  during  the  fiscal  year. 
No  funds  were  available. 
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Three  thousand  cubic  yards  of  sand  have  been  placed  around  ihe 
battery  for  foundation  for  concrete  and  sheet  piling.  Driving  of  sheet 
piling  was  commenced  May  24,  1902,  and  completed  June  10,  1902. 

One  hundred  cubic  yards  of  riprap  have  been  placed  on  inside  of 
sheet  piling.  Grouting  under  the  battery  is  underway,  and  67.79  tons 
of  small  riprap  for  revetment  have  been  unloaded. 

Money  statement. 

Amount  allotted  from  act  of  March  1,  1901 $35,000.00 

Amount  expended  on  present  project  to  end  of  last  fiscal  year 000. 00 

July  1,  1901,  balance  unexpended 34,400.00 

June  30,  1902,  amount  expended  during  fiscal  year 7,857. 


July  1,  1902,  balance  unexpended 26,542.31 

July  1,  1902,  outstanding  liabilities $1,393.63 

July  1,  1902,  covered  by  uncompleted  contracts 6, 625. 82 

8, 019. 45 

July  1, 1902,  balance  available 18,522.86 

Heconstruction  of  minvng  casemate  in  i/ra/oerae  of  S-inch  battery. — 
This  casemate  is  being  constructed  by  hired  labor.  Railway  communi- 
cation reached  the  site  of  this  work  on  April  7,  1902. 
^  Three  thousand  cubic  yards  of  sand  have  been  placed  for  founda- 
tion. Driving  of  sheet  piling  and  round  piling  for  foundation  and 
cableway  was  commenced  June  11,  and  completed  June  24, 1902. 

Money  statement. 
Amount  allotted  from  act  of  March  1,  1901 $8,000.00 

July  1,  1901,  balance  unexpended 8,000.00 

June  30, 1902,  amount  expended  during  fiscal  year 3,110.40 

July  1,  1902,  balance  unexpended 4,889.60 

Julyl,  1902,  outstanding  liabilities $3,658.32 

July  1,  1902,  covered  by  uncompleted  contracts 928. 42 

;      4,686.74 

Julyl,  1902,  balance  available 302.86 

Heconstrtiction  of  stiimarme-mine  warehouse. — ^This  warehouse  was 
constructed  by  hired  labor.  Railway  communication  reached  the  site 
of  this  work  on  February  18,  1902.  During  the  fiscal  year  the  ware- 
house has  been  reconstructed  and  all  submarine-mine  material  stored 
in  it 

Money  statemefnt. 

Amount  allotted  from  act  of  March  1,  1901 $2,000.00 

July  1,  1901,  balance  unexpended 2,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 1^989.54 

July  1,  1902,  balance  unexpended  and  available 10.46 

Repair  of  cable  tank. — ^This  cable  tank  has  been  repaired  by  hired 
labor.  Railway  communication  reached  the  site  of  this  work  on  Feb- 
ruary 24, 1902. 

During  the  fiscal  year  a  building  has  been  erected  over  the  tank,  the 
cable  stored  in  tank,  the  tank  cleaned  out,  and  ends  of  cable  suspended 
out  of  water. 

A  traveling  crane  will  probably  be  installed  during  the  coming  year. 
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Money  statement. 
Amount  allotted  from  act  of  March  1,  1901 $2,200.00 

July  1,  1 901 ,  balance  unexpended 2, 200. 00 

June  30,  1902,  amount  expended  during  fiscal  year 1 ,  880.  \)2 

July  1,  1902,  balance  unexpended 319. 08 

July  1,  1902,  outstanding  liabilities 11.11 

July  1,  1902,  balance  avaDable 307.97 

Reconstruction  of  traoJcs  and  whnrf  for  suhnurine-fnine  sermce, — 
These  tmeks  and  wharf  were  constructed  by  hired  labor.  Railway 
communication  reached  the  site  of  this  work  on  December  3,  1001. 

During  the  fiscal  year  tracks  to  the  cable  tank,  to  the  gallery  of  the 
warehouse,  and  to  the  warehouse  were  completed.  The  wharf  was 
completed,  including  tram  track,  hand  rails,  and  inclines. 

Mo7}£y  statement. 
Amount  allotted  from  act  of  March  1,  1901 $5,800.00 

July  1,  1901,  balance  unexpended 5, 800. 00 

June  30,  190^,  amount  expended  during  fiscal  year 5, 691 .  78 

July  1,  1902,  balance  unexpended 108. 22 

July  1,  1902,  outstanding  liabilities 86.32 

July  1,  1902,  balance  available 21.90, 

SITE  NO.   2. 

At  the  beginning  of  the  fiscal  year  plans  and  estimates  had  been 
submitted  for  approval,  materials  had  been  received  for  repairing 
plant,  and  office  and  storeroom  were  being  constructed. 

Plans  and  estimates  were  received,  approved,  July  7, 1901,  and  active 
operations  were  at  once  commenced. 

Repair  of  battery  for  two  lO-inch  gunson  disappearing  carriages, — 
This  oatterv  is  being  repaired  by  hired  labor. 

During  the  fiscal  year  all  sheet  piling  ha«»  been  driven.  The  riprap 
revetment  has  been  one-half  unloaded.  Sand  under  the  battery  has 
been  excavated,  grouting  under  the  batterjr  completed,  and  space 
between  sheet  and  foundation  piles  filled  in  with  small  riprap. 

Money  statement. 
Amount  allotted  from  act  of  March  1,  1901 $85,000.00 

July  1,  1901,  balance  unexpended 85,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 23, 880. 47 

July  1,  1902,  balance  unexpended 61, 119. 63 

July  1,  1902,  outstanding  liabilities $12, 459. 83 

July  1,  1902,  covered  by  uncompleted  contracts  .  .• 16, 788. 58 

28,248.41 

July  1,  1902,  balance  available 32,871.12 

R^air  of  battery  for  eight  l^-ii\ch.  mortars, — This  battery  is  being 
repaired  by  hired  labor. 

During  the  fiscal  year  all  shiM^.  piling  and  foundation  piles  for  east 
and  west  wing  walls  have  been  driven,  grout  under  the  battery  has 
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been  completed,  concrete  between  sheet  piling  and  foundation  piling 
has  been  finished  on  both  ends  and  in  front  of  battery  and  in  rear, 
except  in  rear  of  each  mortar  pit. 

The  old  east  and  west  wing  wails  were  destroyed  and  new  ones  con- 
structed. West  win^  observation  station  was  constructed.  Riprap 
protection  is  about  six-tenths  completed;  11,016.47  tons  have  been 
unloaded  and  placed. 

Money  statement. 

Amount  allotted  from  act  of  March  1,  1901 $180,000.00 

Amomit  expended  on  present  project  to  end  of  last  fiscal  year 1, 000. 00 

July  1,  1901,  balance  unexpended 179,000.00 

June  90,  1902,  amount  expended  during  fiscal  year 60,528.78 

July  1,  1902,  balance  unexpended 128,471.22 

July  1,  1902,  outstanding Imbilities $9,627.67 

July  1,  1902,  covered  by  uncompleted  contracts 31, 875. 74 

41,603.31 

July  1,  1902,  balance  available 86,967.91 

Repair  of  hattery  for  two  S-inch  rapid-fre  guns. — ^This  battei*y  is 
being  repaired  by  hired  labor. 

During  the  fiscal  year  all  sheet  piling  has  been  driven,  and  grout 
under  the  battery  and  concrete  between  sheet  piling  and  foun&tion 
piling,  pavement  in  rear  of  battery,  and  riprap  protection  have  been 
completed. 

Tnis  battery  is  complete  except  sand  protection  and  the  mounting 
of  guns. 

Mmiey  statement. 

Amount  allotted  from  act  of  March  1,  1901 $30,000.00 

July  1,  1901,  balance  unexpended 30,000.00 

June  30t  1902,  amount  expended  during  fiscal  year 16, 877. 61 

July  1,  190^,  balance  unexpended 13,122.39 

July  1,  1902,  outstanding  liabilities $1,060.31 

July  1,  1902,  covered  by  uncompleted  contracts 3, 216. 25 

4, 276. 56 

July  1, 1902,  balance  available 8,845.83 

Hestormg  railway  approaches  and  fence  a/round  reservation. — This 
work  has  been  done  by  hired  labor. 

During  the  fis(»al  year  4,808  linear  feet  of  railway  track  was  restored, 
550  linear  feet  of  railway  track  repaired,  and  692  linear  feet  of  railway 
trestle  rebuilt. 

The  restoring  of  the  fence  around  the  reservation  will  be  delayed 
until  opportumty  ojffers  to  secure  enough  fence  posts  from  the  sawed- 
off  ends  at  tiie  cedar  piling  of  the  railway  trestle  at  Site  No.  1. 

Money  statement. 
Amount  allotted  from  act  of  March  1,  1901 $6,000.00 

July  1,  1901,  balance  unexpended 6, 000. 00 

June  30,  19(]K2,  amount  expended  during  iiscal  year 4,432.41 

July  1, 1902,  balance  unexpended 1,667.69 

July  1,  1902,  outstanding  habiUties 110.80 

July  1, 1902,  balance  available 1,457.S$ 
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SITE  NO.  3. 

At  the  beginning  of  the  present  fiscal  year  plans  and  estimates  had 
been  submitted  for  approval  and  engineer  work  had  been  preserved 
from  the  action  of  the  teredo. 

Plans  and  estimates  were  received  approved  July  7,  1901. 

Work  at  this  locality  has  l)een  delayed  in  the  hope  that  the  Gulf  and 
Interstate  Railway,  at  Bolivar  Point,  would  rebuild  and  operate  its 
road.  The  possibility  of  their  rebuilding  now  looks  doubtful  for  any 
time  in  the  nea,r  future,  and  plans  are  now  being  prepared  for  organ- 
izing the  work  at  site  No.  3  and  rushing  it  through  as  quickly  as  pos- 
sible. Everything  but  riprap  and  broken  stone  can  probably  be  taken 
to  the  works  by  water.  Riprap,  etc.,  will  probably  be  brought  by 
barge  from  Buffalo  Bayou  to  the  old  railway  wharf  at  Bolivar  Point 
and  there  placed  on  cai's  and  delivered  to  the  reservation.  The  United 
States  will  have  to  repair  the  track  through  the  old  Gulf  and  Inter- 
state Railway  yards  sufficdently  to  carry  this  traffic,  and  will  also  have 
to  repair  the  old  railway  wharf  at  Bolivar  Point  far  enough  out  for 
baiges  to  lie  alongside  of  it. 

KepaiT  of  hattery  for  t/wo  S-inch  gwM  on  disappearing  carriages, — 
This  oatter}'^  is  to  be  repaired  by  hired  labor. 

No  construction  work  on  this  battery  has  been  done.  Approxi- 
mately 15,000  cubic  yards  of  sand  have  been  placed  under  this  battery 
for  protecting  the  piling  from  the  action  of  tne  teredo. 

During  the  year  sand  washed  from  under  the  battery  by  high  tides 
and  storms  has  been  replaced  from  time  to  time. 

Money  statement. 

Amount  allotted  from  act  of  March  1,  1901. $85,000.00 

Amount  expended  on  present  project  to  end  of  last  fiscal  year 868. 24 

July  1,  1901,  balance  unexpended 84, 131.  76 

June  30,  1902,  amount  expended  during  fiscal  year 1, 775. 46 

July  1,  1902,  balance  unexpended 82, 356. 30 

July  1,  1902,  covered  by  uncompleted  contracts 28, 801. 08 

July  1,  1902,  balance  available 63,555.22 

Repair  of  hattery  for  three  3-inch  rapid-fire  guns. — ^This  battery  is  to 
be  repaired  by  hired  labor. 

No  construction  work  on  this  battery  has  been  done.  Approxi- 
mately 3,000  cubic  yards  of  sand  have  been  placed  under  and  around 
this  battery  for  protecting  the  piling  from  the  action  of  the  teredo. 

During  tiie  fiscal  year  sand  washed  from  under  the  battery  by  high 
tides  and  storms  has  been  replaced  from  time  to  time. 

Money  statement. 

Amount  allotted  from  act  of  March  1,  1901 $35,000.00 

Amount  expended  on  present  project  to  end  of  last  fiscal  year 868. 23 

July  1,  1901,  balance  unexpended 34,131.77 

June  30,  1902,  amount  expended  during  fiscal  year 1, 648. 09 

July  1,  1902,  ])alance  unexi)ended 32,483.68 

July  1,  1902,  outstanding  liabilities 164. 75 

July  1,  1902,  covered  by  uncompleted  contracts 11, 773. 08 

11,837.83 

July  1,  1902,  balance  available 20,645.86 
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Restormg  railway  approaches  and  fence  a/round  reservation. — The 
restoring  of  railway  approaches  and  fence  around  the  reseiTation  is 
to  be  done  by  hired  labor. 

No  work  has  yet  been  done.  Switches,  frogs,  etc.,  have  beenpur- 
chased  and  stored  at  Ninth  street  and  Avenue  A,  Galveston,  l^x.; 
also  41,240  feet  B.  M.  of  ties  and  caps,  and  1,950  linear  feet  of  piling. 

Money  statemefit. 
Amoant  allotted  from  act  of  March  1,  1901 $3,000.00 

July  1,  1901,  balance  unexpended 8, 000. 00 

June  30,  1902,  amount  expended  during  fiscal  year 606.86 

July  1,  1902,  balance  unexpended 2, 301. 14 

July  1,  1902,  outstanding  liabilities 1,441.05 

July  1,  1902,  balance  available 860.00 

The  following  balances  from  the  appropriation  for  "  Gun  and  Mortar 
Batteries,"  available  and  on  hand  at  the  close  of  the  fiscal  year  1901, 
were  deposited  to  the  credit  of  the  appropriation: 

Mortar  battery  at  site  No.  2,  act  of  March  7,  1898 16,649.47 

Two  emplacements  for  3-inch  rapid-tire  guns  at  site  No.  2,  act  of  July  7, 

1898 883.31 

Three  emplacements  for  3-iuch  rapid-fire  guns  at  site  No.  3,  act  of  July  7, 

1898 165.43 

Total  deposited 7,198.21 

QnUracU  in  force  during  Oie  fiscal  year  for  materials,  etc.,  for  reconttrtution  and  repaxt 

of  foTtificaliom,  Galveston,  Tex. 

Formal  contract. 

Contractor:  Isaac  Heffron,  Galveston,  Tex. 

Character  of  work:  Furnishing  laige  and  small  riprap  and  broken  stone. 
Rates: 
At  site  No.  1. — ^Large  and  small  riprap,  $1.77  per  ton;  broken  stone,  $2.28  per 

cubic  yard. 
At  site  No.  S. — Large  and  small  riprap,  $1.97  per  ton;  broken  stone,  $2.47  per 

cubic  vard. 
At  site  No.  S. — Large  and  small  riprap,  $1.87  per  ton;  broken  stone,  $2^  per 
cubic  yard. 
Date  of  approval:  December  11,  1901. 
Date  of  beginning  work:  March  7,  1902. 
Date  of  expiration:  September  1,  1903. 

Emergency  contracts. 

Contractor:  Ira  C.  Hutchinson,  New  York,  N.  Y. 
Character  of  work:  Furnishing  natural  cement 
Rate:  11.175  per  barrel. 
Date  of  approval:  None;  emergency  contract. 
Date  of  beginning  work:  March  1,  1902. 

Date  of  expiration:  No  time  set;  contract  in  force  until  all  cement  covered  by  same 
has  been  oroered  and  accepted. 

Contractor:  The  Texas  Portland  Cement  and  Lime  Company,  Galveeton,  Ter, 
Character  of  work:  Furnishing  Portland  cement. 
Rate:  11.94  per  barrel. 

Date  of  approval:  None;  emergency  contract. 
Date  of  beginning  work:  June  30,  1902. 

Date  of  expiration:  No  time  set;  contract  in  force  until  all  cement  covered  by  same 
has  been  ordered  and  accepted. 
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DEFENSES  OF  LAKE  PORTS. 

Officers  in  charge  of  defenses  of  the  Detroit  River,  Maj.  Walter  L. 
Fisk,  Corps  of  Engineers,  until  November  7,  1901,  and  Capt.  Lansing 
H.  Beach,  Corps  of  Engineers,  since  that  date;  Division  Engineers, 
Col.  Samuel  M.  Mansfield,  Corps  of  Engineers,  until  July  24, 1901, 
and  Lieut.  Col.  Oswald  H.  Ernst,  Corps  of  Engineers,  since  that  date. 
Officer  in  charge  of  defenses  of  Lake  Champlain,  Capt.  Harry  Taylor, 
Corj^s  of  Engineers;  assistant,  Lieut.  Robert  R.  Raymond,  Corps  of 
Engineers,  until  November  2, 1901 ;  Division  Engineer,  Col.  Charles  R. 
Suter,  Corps  of  Engineers;  officer  in  charge  of  other  lake  ports  in  New 
York,  Maj.  Thomas  W.  Symons,  Corps  of  Engineers;  Division  Engi- 
neers, Col.  Charles  R.  Suter,  Corps  of  Engineers,  until  Julv  24,  1901, 
and  Col.  Samuel  M.  Mansfield,  Corps  of  Engineers,  since  that  date. 

I^l?rt  Waajne^  Mich. — Nothing  was  done  to  this  fortification  during 
the  year,  nor  were  any  expenditures  made  on  account  of  it. 

The  timber  revetment  on  three  sides  of  the  rampart  is  now  40  years 
old  or  more,  is  in  a  very  bad  stat^  of  decay,  and  altogether  a  most 
unsightly  and  unserviceable  alBfair;  for  this  reason  it  might  be  well  to 
remove  it,  so  as  to  leave  the  whole  rampart  with  interior  earthen 
slopes,  the  condition  in  which  the  fourth  side  was  placed  several  years 
ago.    It  would  probably  cost  about  $900  to  make  tnis  change. 

Fort  Niagara^  N.  Y. — No  operations  have  been  carried  on  during 
the  fiscal  year. 

Money  stntement, 

July  1,  1901,  balance  unexpended $150.70 

June  30,  1902,  amount  expended  during  fiscal  year 27. 74 

July  1,  1902,  balance  unexpended  and  available 122.96 

Fort  Ontario^  N.  Y. — No  work  of  construction  has  been  done  since 
1871. 

An  allotment  of  $450  was  made  May  20,  1901,  and  with  these  funds 
three  revetments  inside  the  fort  were  placed  in  thorough  repair. 

No  other  operations  were  carried  on  during  the  year. 

Money  statement. 

July  1,  1901,  balance  unexx)ended $450.00 

June  30,  1902,  amount  expended  during  fiscal  year 460.00 

Fort  Montgomery^  N.  Y. — Under  allotments  for  preservation  and 
repair  for  this  work  a  fort  keeper  was  employed  to  care  for  the  public 
propertjr  stored  at  the  fort  ana  repairs  were  made  to  the  fences  of  the 
reservation  and  to  the  bridge  leading  across  the  moat. 

Money  statement. 

July  1,  1901,  balance  unexpended $736.07 

Allotted  since 697.67 

1, 333. 74 
June  30,  1902,  amount  expended  during  fiscal  year 1,120.32 

July  1,  1902,  balance  unexpended 213.42 

July  1, 1902,  outstanding  liabilities 46.00 

July  1, 1902,  balance  available 168.42 
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DEFENSES  OF  SAN  DIEGO,  CALIFORNIA. 

OflScers  in  charge,  Capt.  Jameu  J.  Meyler,  Corps  of  Engineers, 
until  December  12, 1901;  Lieut.  Col.  Charles  E.  L.  B.  Davis,  Corps 
of  Engineers,  from  December  13,  1901,  to  January  28,  1902;  Lieut. 
CoL  Thomas  H.  Handbury,  Corps  of  Engineers,  from  January  28, 
1902,  until  March  31,  1902,  and  Capt.  Edgar  Jadwin,  Corps  of  Engi- 
neers, since  March  31, 1902:  Division  Engineers,  Col.  Jarea  A.  Smim, 
Corps  of  Engineers,  until  September  23,  1901,  and  Lieut  Col.  David 
P.  Heap,  Corps  of  Engineers,  since  September  23,  1901. 

Ten-zneh  batten/. — 'Two  galleries  were  cut  through  the  traverses  at 
the  reference  of  the  loading  platforms,  one  between  emplacements 
Nos.  1  and  2  and  one  between  r[os.  2  and  8,  at  a  total  cost,  including 
superintendence,  office  expenses,  etc.,  of  $1,400.  Plan  and  estimate 
were  submitted  for  the  substitution  of  chain  ammunition  hoists  for 
theplatform  type  now  in  use  in  the  battery. 

Three-inch  rapid-fi/re  hattery  on  west  side  of  hay. — No  further  work 
was  done  on  this  battery  during  the'  year.  Its  completion  is  delayed 
pending  the  arrival  of  the  well  linings,  that  they  may  be  solidly 
embedded  in  the  concrete. 

Fi/ve-inch  rapid-fire  hattery. — No  work,  except  preservation,  was 
done  during  the  year. 

Battery  commander^s  station. — ^The  type  A,  Lewis  depression  posi- 
tion finder  was  adjusted,  its  errors  accurately  determined,  and  a  table 
of  range-scale  corrections  preuared. 

Dat/wra  j^ovnts  for  range  jvnaers. — The  three  marks,  which  were  com- 
pleted during  the  previous  fiscal  year,  were  transferred  to  the  artillery 
on  July  22,  1901. 

Sites  for  fortififCaiions  amd  seacoast  defenses. — An  allotment  of 
(20,500  was  made  January  30,  1901,  for  the  purchase  of  additional 
land.  Negotiations  for  the  purchase  of  this  land  from  the  owners  had 
been  completed  and  the  deeds  to  same  had  been  placed  in  escrow  in  the 
Bank  of  Commerce  in  San  Diego  before  the  end  of  the  last  fiscal  year. 
The  transfer  of  this  property  was  completed  September  12, 1901. 

ITiree  inch  rapid-pre  hattery  on  east  side  of  hay. — Work  on  this 
battery  was  begun  in  September,  1901;  completed  at  a  total  cost  of 
$10,000,  and  turned  over  to  the  artillery  on  May  10,  1902.  The  bat- 
tery is  interesting  in  that  it  is,  so  far  as  known,  the  first  structure  of 
the  kind  made  with  California  Portland  cement. 

Supplies  for  seacoast  defenses. — An  allotment  of  $300  was  made 
June  7, 1900,  for  the  purchase  of  material  to  be  supplied  under  the 
provisions  of  General  Orders,  No.  66,  Adjutant-General's  Office,  1900, 
for  the  service  of  the  Coast  Artillery,  upon  requisition  of  the  post  com- 
manders, duly  approved  by  the  Chief  of  Engineers.  All  requisitions 
approved  during  the  year  were  filled,  at  a  cost  of  $20.19. 

Fi'eservation  and  repair  of  fortijfications. — During  the  year  the 
watchman  was  constantly  employed  in  caring  for  the  engineer  prop- 
ertjr,  painting,  whitewashing,  filling  cracks,  constructing  a  fence,  and 
assisting  in  various  ways  in  construction  work  and  in  the  survevB 
made  during  the  year. 

Other  work. — During  the  year  plans  and  estimates  were  subnutted 
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to  the  Department  for  installing  an  electric  light  and  power  plant  and 
telautograph  system  and  a  searchlight  system  for  the  entrance  to  the 
harbor. 

An  estimate  was  also  submitted  for  setting  up  a  30-inch  searchlight 
outfit  now  on  hand. 

The  work  of  laying  and  testing  additional  cables  in  the  conduit  of 
the  mining  casemate,  in  accordance  with  reconmiendation  of  the  Tor- 
pedo Board  dated  March  17,  1902,  was  performed  during  the  year. 
This  work  was  done  by  artillery  troops,  no  expense  being  incurred 
thereby. 

During  the  year  a  proposed  plan  for  the  general  construction  of  the 
post  was  received  from  tne  Quartermaster's  Department,  with  request 
for  approval.  The  plan,  which  involved  the  location  of  a  central 
power  plant  and  a  possible  change  in  position  of  the  torpedo  store- 
house and  cable  tank,  was  forwarded  with  remark  that,  '^subject  to 
the  approval  of  the  Chief  of  Engineers,  no  objection  is  ojffered  to  this 
plan  on  the  grounds  of  defense,  provided  provision  is  made  for  mov- 
ing or  replacingr  the  temporary  Engineer  Department  buildings  when 
the  necessity  aiises." 

The  f  ortincation  work  at  San  Diego  was  in  local  charge  of  Assistant 
Engineer  D.  E.  Hughes.  Attention  is  invited  to  the  appended  extracts 
from  Mr.  Hughes's  report  containing  data  on  various  engineering  fea- 
tures connected  with  tne  work.  (See  Appendix  Z  Z  8.)  During  tiie 
year  Mr.  Hughes,  independently,  developed  and  submitted  a  design 
for  a  chain  hoist  very  similar  in  principle  to  the  Raymond-Taylor  hoist, 
for  which  he  was  commended  by  the  Chief  of  Engineers. 

Money  statement. 

GUN  AND  MOBTAB  BATTERIS8. 

EmpiacemerUs  for  two  S-inch  rapid-fire  gunSf  toest  side  of  bay, 

July  1,  1901,  balance  unexpended $598.25 

June  30,  1902,  amount  expended  during  fiscal  year 99.85 

July  1,  1902,  balance  unexpended  and  available 498.40 

Emplacements  for  two  S-inch  rapidrftre  guns,  east  side  of  bay, 

July  1,  1901,  balance  unexpended ! $9,998.96 

June  30, 1902,  amount  expended  during  fiscal  year 9,998.95 

CuUing  passages  at  JO-inch  battery. 

November  22,  1901,  amount  allotted $1,200.00 

February  14,  1902,  amount  allotted 200.00 

1,400.00 
June  30,  1902,  amount  expended  during  fiscal  year 1,400.00 

SUPPLDBB  won  8BAC0A8T  DBFBN8HB. 

July  1,  1901,  balance  unexpended $300.00 

June  30,  1902,  amount  expended  during  fiscal  year 20. 19 

July  1,  1902,  balance  unexpended  and  available • 279.81 
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BITES  FOB  F0BTIPICATI0N8  AND  SBAOOAOT  DEFENSES. 

July  1,  1901,  balance  unexpended $20, 500. 00 

June  30,  1902,  amount  expended  during  fiscal  year 20, 600. 00 

PBESEBVATION  AND  REFAIK  OF  FORTIFICATIONS. 

July  1,  1901,  balance  unexpended $816.  SO 

August  20,  1901,  amount  allotted 299.03 

1, 116. 33 
June  30,  1902,  amount  expended  during  fitacal  year 1,089.54 

July  1,  1902,  amount  unexpended 25.79 

July  1,  1902,  outstanding  liabilities ^ 8.58 

July  1,  1902,  balance  available 17.21 


2V. 

DEFENSES  OF  SAN  FRANCISCO,  CALIFORNIA. 

Officers  in  charge,  Lieut.  Col.  Charles  E.  L.  B.  Davis,  Corps  of 
Engineers,  until  January  28,  1902,  and  Lieut.  Col.  Thomas  H.  Hand- 
bury,  Corps  of  Engineers,  since  that  date.  Officer  in  charge  of  tor- 
pedo defenses,  Lieut  Col.  William  H.  Heuer,  Corps  of  Engineers. 

BATTERIES  ON  NORTH  SIDE  OF  HARBOR. 

At  the  close  of  the  last  fiscal  year  the  condition  of  the  work  was  as 
follows: 

Emplacements  for  two  l^-inch  rifles  on  discuppearing  ca/rriages. — ^The 
excavation  for  the  battery  was  begun  and  the  excavation  for  opening 
the  quarry  was  about  completed;  a  rock  crusher  was  delivered  on  the 
site  of  works;  and  the  machinery  for  the  general  plant,  taken  from 
various  places  about  the  harbor  where  work  had  been  conducted,  was 
being  installed  for  service. 

Battery  for  eight  12-inch  B>  Z.  morta/rs. — Actual  construction  of  the 
battery  had  not  oeen  begun,  but  the  plant  for  concreting  for  this  bat- 
tery and  the  12-inch  battery  was  bemg  prepared.  The  shipment  of 
several  of  the  moiiar  carriages  from  the  East  was  under  way.  Two  of 
the  carriages  had  been  received  in  San  Francisco. 

Wha/rfamd  tramway . — ^This  work  was  completed.  The  cars,  cable, 
engine,  etc.,  had  been  provided,  and  the  plant  was  in  operation. 

ISngineer  buildings. — Plans  for  the  buildings  had  been  prepared  and 
the  lumber  was  delivered.  One  bunk  house  was  practically  completed 
and  the  construction  of  the  mess  house  commenced. 

General  dectrio-Ught plant. — Funds  were  available,  but  no  work  had 
been  done. 

Tu)0  emplacements  for  12-inch  rifles  on  disappeanmg  carriages, — The 
emplacements  were  completed,  the  guns  mounted,  and  the  battery  in 
charge  of  the  artillery. 

Two  emplacements  for  B-vnch  rapid-flre  guns  on  balcMced^pUlar 
m&imts. — ^The  emplacements  were  completed  and  the  artillery  were 
preparing  to  mount  the  carriages. 
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Emplacementafor  three  IS-inch  rifles  on  nondiaappearmg  cwrriages.— 
The  emplaceDients  were  completed,  the  guns  mounted,  and  the  battery 
was  in  charge  of  the  artillery. 

Two  empTacemeiits  for  S-mch  riiles  on  norvMsa/ppearmg  carriagea. — 
The  emplacements  were  completea,  the  guns  mounted,  and  the  battery 
was  in  charge  of  the  artillery. 

Searchlight — ^The  searchlight  was  installed,  test  runs  made,  and 
work  completed,  and  searchlight  in  charge  of  artillery. 

During  the  year  the  work  done  was  as  follows: 

Emplacements  for  i/wo  li-vnch  rifles  on  disappearing  carriages, — At 
the  close  of  the  last  fiscal  year  the  battery  excavation  had  been  begun 
and  about  500  cubic  yards  of  material  had  been  removed.  The  main 
excavation  was  completed  in  September.  The  material  was  sandy  soil 
mixed  with  clay.  The  material  encountered  at  the  floor  level  was  of 
no  better  bearing  value,  and,  since  it  was  apparent  that  a  sufficient 
covering  of  concrete  could  not  be  gotten  over  tne  battery  area  before 
the  fall  rains  began,  it  was  decided  to  make  the  f ootinsf  under  the 
floors  3  feet  6  inches  deep,  instead  of  1  foot,  as  originally  planned. 
This  added  about  1,000  yards  to  the  mass  of  masonry,  but  the  wisdom 
of  taking  the  step  proved  itself  before  the  winter  was  far  advanced. 
The  foundation,  as  soon  as  saturated  with  water,  became  very  spongy; 
by  having  the  heavy  undermass,  however,  concreting  was  proceeded 
with  without  interruption,  and  no  settling  whatever  occurred. 

The  gun  carriages  with  base  rings  were  received  in  San  Francisco 
during  April;  the  Quartermaster's  Department  contracted  to  transport 
them  to  tne  beach  in  the  cove,  and  the  Engineer  Department  entered 
into  contract  with  George  Davis  &  Son,  on  June  16, 1902,  to  take  them 
from  the  beach  to  the  battery  site. 

The  work  of  construction  during  the  year  included  the  placing  of 
all  the  battery  concrete  with  the  exception  of  finishing  the  parapet  and 
flanking  walls  and  the  loading  platform  of  gun  No.  2.  The  former  is 
about  50  per  cent  done,  the  nanking  wall  not  begun,  and  the  platform 
about  80  per  cent  done.  In  addition  there  remains  the  latrine  Duilding 
and  two  sets  of  concrete  steps.  About  9,010  yards  of  concrete  were 
placed  in  the  battery,  at  a  cost  of  $4.37+  per  cubic  yard,  which  figure 
embraces  all  items  of  cost  properly  attributed  to  concreting,  excepting 
that  of  plant.  Nineteen  thousand  five  hundred  and  ninety  cubic  yards 
of  concrete  are  to  be  placed  in  the  several  batteries  now  authorized 
and  upon  which  work  is  proceeding.  The  cost  of  the  general  plant, 
for  the  equipment  of  wharf  and  tramway,  opening  quany  and  quarry 
machinery,  the  Lidgerwood  cableway,  and  the  concrete  nuxer,  has  been 
$22,752.40,  or  $1.11+  per  cubic  yard  of  concrete  to  be  placed.  The 
excavation  for  the  superior  slope  of  the  battery  was  carried  90  per  cent 
toward  completion,  about  one-half  of  the  steel  doors  were  hung,  the 
cement  finisniug  is  about  70  per  cent  done,  and  chain  ammunition  hoist 
for  gun  No.  1  partially  erected. 

Battery  for  eight  19-inch  B.  Z.  mortanrs, — ^The  excavation  for  this 
battery  was  in  fine  sand,  fairly  well  compacted.  It  was  easily  removed 
with  scrapers. '  Hard  compact  clay  was  encountered  on  the  right  flank 
of  the  battery  under  the  service  rooms,  while  on  the  left  flank,  under 
the  end-pit  wall,  rock  was  found.    The  ledge  extended  under  the  two 

Sun  platforms  nearest  the  wall,  but  dipped  below  the  next  two  and 
le  remainder  of  the  battery. 
Roads. — A  permanent  road  was  built  connecting  the  two  12-inch 
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gun  battery  with  the  mortar  battery.  For  a  distance  of  1,500  feet  it 
leads  through  deep  sand.  A  brush  foundation  was  first  laid,  consist- 
ing of  the  stalks  of  lupin  and  sage  brush,  which  were  lightly  covered 
with  sand  and  left  for  the  winter  rains  to  pack  firmly.  Upon  this 
footing  were  spread  layers  of  disintegrated  rock  from  the  excavation 
for  the  two  3-inch  battery,  and  also  crushed  stone  with  considerable 
fine  niatcrial  from  the  quarry.  The  road  was  then  watered  and  rolled 
with  a  roller  of  the  "corrugated"  type  of  3  feet  width  and  weighing 
4,500  pounds.  The  roller  was  built  on  the  works,  the  castings  being 
obtained  from  a  city  foundry,  having  been  made  to  order  from  draw- 
ings.    Its  cost,  complete,  was*  about  $190. 

Transportation  of  ordnance. — The  transportation  of  mortar  car- 
riages from  the  city  to  the  battery  was  completed  in  June,  1902.  The 
contractor  for  the  Quartermaster's  Department  in  transporting  Hiem  to 
the  beach  in  the  cove  lost  one  load  of  ordnance  during  a  severe  storm 
in  April,  which  sent  the  barge  adrift  in  the  cove  and  wrecked  it  on  a 
rocky  point  below  the  life-saving  station.  All  the  parts  which  went 
overboard  have  been  recovered,  with  the  exception  of  three  small  end 
springs,  one  ladder  brace,  and  one  hand  wheel  of  carriage  No.  284. 
Additional  parts  of  that  carriage  and  parts  of  Nos.  282  and  283  were 
damaged  in  the  way  of  breaking  projecting  portions  of  castings  and 
by  rusting. 

Wharf  and  1/ramway. — No  work  was  done  during  the  year  and  the 
plant  is  in  good  workmg  order. 

Engineer  buildings. — The  buildings  for  quartering  the  engineer 
workmen  and  for  general  purposes  in  constructing  the  battery  were 
completed  in  August,  1901.  They  consist  of  two  Dunk  houses,  hold- 
ing about  150  men;  a  mess  and  cook  house  capable  of  cooking  for  150 
men  and  seating  130  men  at  tables  at  one  time;  a  stable  for  22  horses, 
with  a  storage  room  for  about  18  tons  of  forage;  a  cement  shed  with 
capacity  for  about  5,000  barrels;  a  combined  carpenter  and  blacksmith 
shop;  and  an  office  building  with  additional  rooms  for  quartering 
en^neering  assistants.  The  buildings  were  whitewashed  in  April  of 
this  year.  The  following  is  a  statement  of  the  cost  of  each  building 
erected  complete,  which  mcludes  the  cost  of  the  transportation  of  the 
lumber  from  the  city  to  the  works: 

loook  and  mess  house $1,442.38 

2  bunk  houses 1,568.67 

Office 816.18 

Stable 771.86 

Cement  shed 751.  W 

Carpenter  and  blacksmith  shop 618. 66 

Miscrellaneous: 

Superintendence $150. 00 

Blacksmithing 115.89 

Water  Bupplv 83.95 

Painting  and  whitewashing 74. 70 

Teaming 61.88 

Drainage 72.18 

Holidays 51.00 

Latrines 69.60 

669.20 

Total 6,628.83 

General  decVric  plant. — No  work  was  done  during  the  year  in  projj 
Tiding  a  jg^eneral  electric  plant.  The  late  report  of  the  board  of  offi- 
cers on  the  subject  requires  the  matter  of  searchlight  and  garrison 
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seryice  to  be  provided  for,  as  well  as  for  the  emplacement  lighting, 
hence  as  soon  as  more  definite  information  can  be  obtained  on  the  first 
two  subjects,  consideration  of  the  general  electric  plant  will  be  taken 
up.     Funds  are  available  for  this  work. 

Two  emplacements  for  S-mch  rapidrf/re  gv/ns, — Work  on  this  bat- 
tery was  authorized  on  August  10, 1901.  The  active  construction  work 
consists  principally  of  the  excavation  which  has  been  carried  along 
about  60  per  cent  toward  completion.  Very  little  excavation  is  nec- 
essary to  begin  concreting  and  this  excavation  will  be  taken  up  as  soon 
as  the  concrete  work  of  the  mortar  battery  is  farther  advanced. 

Four  emjylacements  far  G-inch  rapid-fire  guns. — Work  on  this  batterv 
was  authorized  on  August  17, 1901.  A  road  connecting  the  two  rapid- 
fire  batteries  with  the  main  road  leading  to  the  two  12-inch  battery 
was  built  and  ballasted  with  the  disintegrated  rock  taken  from  the 
two  3-inch  gun  battery  excavation.  The  active  work  of  construction 
consisted  principally  of  the  excavation,  which  was  well  opened  and 
advanced  25  per  cent  toward  completion.  The  material  encountered 
was  first  a  2-foot  layer  of  loose  sand,  then  a  hard,  compact  clay,  tend- 
ing to  rock.  It  is  believed  that  a  ledge  will  soon  be  encountered.  It 
is  the  purpose  to  do  the  concrete  work  for  the  rapid-fire  batteries  from 
the  main  mixer  plant  at  the  two  12-inch  gun  battery;  hence  the  active 
construction  has  not  been  pushed  until  tne  larger  batteries  are  done. 

Battery  for  two  S-inchguns. — ^The  work  done  in  this  battery  during 
the  year  is  accounted  for  under  the  head  of  "Preservation  and  Repair 
of  Fortifications. "  During  the  year  the  artillery  mounted  the  carriages. 
The  guns  had  not  arrived. 

Preservation  and  repair  offortififCations, — Battery  for  three  12-inch 
guns  on  nondisappearing  carriages.  The  concrete  roof  .put  on  in  1900, 
was  painted  with  two  coats  of  brown  metallic  paint.  Some  work  was 
done  in  the  magazine  galleries,  rounding  oflE  sharp  angles,  widening 
passages,  etc.,  to  facilitate  the  passage  of  ammunition  trucks.  The 
work  was  stopped,  however,  upon  the  receipt  of  instructions  from  the 
Department  to  prepare  plans  and  estimates  for  changing  the  amniuni- 
tion  hoists  from  platform  lifts  to  modern  chain  hoists;  said  plans  have 
been  prepared  and  submitted.  A  coat  of  whitewash  was  given  to  the 
rooms  and  passages  of  emplacement  No.  3.  The  battery  being  unpro- 
vided with  a  room  for  the  storage  of  gun  rammers,  wipers,  sponges, 
etc.,  it  was  determined,  upon  the  request  of  the  artillery,  to  Duim  a 
small  wooden  shelter  on  the  loading  platform  of  gun  No.  2,  placing 
the  same  longitudinally  against  the  traverse  between  guns  Nos.  2  and  3. 
The  dimensions  of  the  structure  are  5  feet  by  6  feet  by  24  feet  long, 
with  hip-roof,  shingled,  and  sides  of  plain  1  inch  by  12-inch  planking. 
It  has  an  end  door  and  a  long  side  opening  facing  the  gun. 

The  following  is  a  statement  of  the  cost  of  the  work  done  at  the  bat- 
tery during  the  year: 

Catting  concrete,  interior  passages,  and  replastering  same $216. 00 

Paintine  roof  and  whitewashing  interior  rooms,  emplacement  No.  3 SO.  36 

Wood  belter  for  gun  rammers  and  wipers -• 27.29 

322.65 

Two  emplacements  for  5-inch  rapid-fire  guns:  The  water  piping  of 
the  latrine  was  repaired  and  the  superior  earth  slope  was  sown  with 
alfalfa. 

Battery  of  two  8-inch  guns  on  nondisappearing  carriages:  A  steel 
grate  was  installed  in  the  fireplace  of  the  guardroom. 
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Miscellaneous  repairs:  The  fort  keeper  was  engaged  in  miscellaneous 
repairs  about  batteries  and  in  caring  for  engineer  buildings  and 
property. 

For  a  number  of  years  past  the  tide  has  been  washing  down  the  road 
connecting  the  artillery  post  with  the  engineer  camp.  It  was  deter- 
mined, in  order  to  prevent  farther  encroachment,  to  erect  a  dry  rubble 
wall  along  said  road.  The  section  of  wall  was  made  2  feet  top  width, 
4  feet  bottom  width,  face  batter  1:6,  and  averaging  about  6  feet  in 
height.  Two  hundred  and  forty  linear  feet  of  this  wall  was  built  to 
the  northward  and  about  150  linear  feet,  of  less  height,  to  the  south- 
ward of  the  cement  storehouse.  The  wall  upon  which  this  latter 
structure  stands  was  damaged  somewhat  during  the  winter  by  storms 
and  was  repaii-ed.  This  rubble  retaining  wall  was  built  at  a  oost  of 
U97. 

Money  atatemervts. 

GUN  AND  MOBTAR  BATTERIB8. 

Emplacements  for  two  6-%nch  rapid-fire  gum, 

July  1, 1901,  balance  unexpended $199.77 

June  30,  1902,  amount  expended  during  fiscal  year 199. 77 

EmplacemenU  for  two  l£4nch  rifles  on  disappearing  carriages, 

July  1,  1901,  balance  unexpended $115, 603. 77 

September  16,  1901,  amount  allotted 9,490.00 

125,093.n 
June  30,  1902,  amount  expended  during  fiscal  year 95,206.11 

July  1 ,  1902,  balance  unexpended 29, 887. 66 

July  1,  1902,  outstanding  liabilities $6,044.61 

July  1,  1902,  amount  covered  by  uncompleted  contracts 2, 600. 00 

7,644.61 

July  1,  1902,  balance  available 22,843.15 

Mortar  battery  for  eight  ISinch  mortars, 

July  1, 1901,  balance  unexpended $108,625.02 

June  30,  1902,  amount  expended  during  fiscal  year 46, 187. 36 

June  30,  1902,  balance  unexpended 57,437.66 

July  1,  1902,  outstanding  liabilities $4,168.49 

July  1,  1902,  amount  covered  by  uncompleted  contracts 1, 866. 25 

6, 024. 74 

July  1, 1902,  balance  available 51,412.92 

Wharf  and  tramway. 

July  1, 1901,  balance  unexpended $1,155.45 

October  1, 1901,  amount  transferred  to  other  work $181. 95 

June  30,  19^,  amount  expended  during  fiscal  year 973. 50 

— ^— ^—     1, 155. 45 

Engineer  buildings. 

July  1,1901,  balance  unexpended $6,019.00 

October  1,  1901,  amount  transferred  from  other  work 181.95 

6,200.95 
June  30,  1902,  amount  expended  during  fiscal  year 6,200.95 


APPENDIX   2 FORTIFICATIONS.  767 

Electric  plant, 

July  1,  1901,  balance  unexpended $23,596.00 

July  1, 1902,  balance  unexpended  and  available 23,595.00 

Tuo  S-vnch  gun  emplacements. 

August  10,  1901,  amount  allotted $16,787.70 

June  30,  1902,  amount  expended  during  fiscal  year 1, 780. 29 

July  1,  1902,  balance  unexpended 15,007.41 

Julyl,  1902,  outstanding  habiUtieB 184.50 

July  1,  1902,  balance  available 14,822.91 

Four  S-ifnch  rapid-fire  gun  emplacement, 

August  17, 1901,  amount  allotted $54,409.00 

June  30,  1902,  amount  expended  during  fiscal  year 738. 14 

July  1,  1902,  balance  unexpended 53,670.86 

Julyl,  1902,  outstanding  ImbilitieB 932.35 

Julyl,  1902,  balance  available 52,738.61 

FBBBEBVATION   AND  REPAIR  OF  FORTIFICATIONS. 

July  1,  1901,  balance  unexpended $2,839.20 

June  30, 1902,  amount  expended  during  fiscal  year 2,721.06 

Julyl,  1902,  balance  unexpended  and  available 118.14 

BATTERIES  ON  ISLANDS  IN  HARBOR. 

At  the  close  of  the  last  fiscal  year  the  condition  of  the  work  was  as 
follows: 

Emplacement  for  one  S-mch  rifle  on  dMOppea/ting  carriage, — ^The 
emplacement  was  completed,  the  gun  mounted,  and  the  battery  was  in 
charge  of  the  artillery. 

Emplacements  for  i/wo  S-inch  ravid-fi/re  guns  on  pedestal  mownts. — 
The  emplacements  were  comDletea  excepting  the  setting  of  the  pedes- 
tals, which  had  not  arriveo.  The  battery  was  in  charge  of  the 
artillery. 

Eraplacem&nt  for  one  S-inch  rifle  on  nonddsappea/rvna  carriage. — ^The 
emplacement  was  completed,  the  gun  mounted,  and  the  battery  in 
charge  of  the  artillery.  • 

Preservation  amd  repair  of  fortifl,caMons. — Battery  for  one  8-inch 
gun:  The  engine  of  the  electric  plant  at  this  battery  was  repaired,  at 
a  cost  of  $25. 

The  watchman  was  employed  during  the  year  in  general  care  of  all 
engineer  buildings  and  property. 

Money  statements. 

QUN  AMD  MORTAR  BATTKRnB. 

JSmpHacements  for  two  &4nch  rapid-fire  toire-vnund  gum. 

July  1,  1901,  balance  unexpended $48.42 

Julyl,  1902,  balance  unexpended  and  available 48.42 

PRESERVATION  AMD  RBPAIR  OF  FORTIFICATIONB. 

Julyl,  1901,  balance  unexpended $1,302.00 

June  30,  1902,  amount  expended  during  fiscal  year 762. 61 

Julyl,  1902,  balance  unexpended  and  available 580.39 
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BATTERIES  ON  SOUTH  SIDE   OF  BAY. 

At  the  close  of  the  last  fiscal  year  the  condition  of  the  work  was  as 
follows: 
Emplnceinent  for  8-inch  rifle  on  disappearing  carriage. — The  em- 

Elacement  was  entirely  completed,  the  gun  was  mounted,  and  the 
attery  in  charge  of  the  artillery. 

Emplacements  for  three  8- Inch  rifles  on  disappearing  ca/rriages. — 
The  battery  was  completed,  the  guns  mounted,  and  the  battery  was 
in  charge  of  the  artillery. 

Emplacements  for  two  5-inch  rapid-flre  wire-wound  quns. — ^The  bat- 
tery was  completed  excepting  the  setting  of  the  base  rings,  which  had 
not  been  received,  and  was  in  charge  of  the  artillery. 

Emplacements  for  two  3-inch  rapid-Jire  guns. — ^The  battery  was  com- 
pleted excepting  the  installation  of  minor  fixtures,  whitewashing  and 
painting,  and  setting  the  cylinders. 

Emplucements  6^  7,  ana  8^  for  12-inch  rifles  on  disajrpearing  car- 
riages.— The  engineering  work  was  completed,  the  guns  mounted,  and 
the  battery  turned  over  to  the  artillery. 

Emplacements  P,  10^  11 ,  i^,  and  13^  for  10-inch  rif^s  on  disappecer- 
ing  carriages. — ^The  engineering  work  was  completed,  tne  guns  mounted, 
and  the  battery  turnea  over  to  the  artillery. 

Emplacements  l^^  15^  16^  18,  and  19^  for  12-vnch  rifl^  on  fiondisap- 
pearin<i  carriages. — ^The  engineering  work  was  completed,  the  guns 
mounted,  and  the  battery  turned  over  to  the  artillery. 

Emphicements  B^  C^  and  D,  for  6-inch  rapid-f/re  guns  on  pillar 
mounts. — The  work  was  completed  except  putting  in  a  surface  drain 
on  the  exterior  slopes,  installing  two  iron  ladders,  and  some  minor 
fixtures.    The  carriages  were  mounted. 

Pneumatic  dynamite-gwn  battery. — The  battery  was  completed  and 
in  charge  of  the  artillery  and  the  guns  were  mounted. 

Mortar  battery  No.  1. — The  batterv  was  in  charge  of  the  artillery 
and  16  mortars  were  mounted.  The  old  azimuth  circles  had  been 
removed  and  arrangements  for  putting  in  new  ones  for  carriage  of 
1896  model  were  being  made.  An  allotment  of  $5,233  for  this  work 
and  for  constructing  a  latrine  at  this  battery  was  available. 

Mortar  battery  No.  2. — ^The  battery  was  completed  and  in  charge  of 
the  artillery;  16  mortars  were  mounted.  • 

Emplacements  for  two  6-inch  guns  on  disappearing  ca/rriages. — The 
battery  was  completed  and  in  charge  of  the  artillery.  The  carriages 
were  mounted,  but  the  guns  had  not  been  received. 

Emplacements  for  Pioo  12-inch  guns  on  disappea/ring  carriages. — ^The 
battery  was  completed  excepting  the  setting  of  base  rings,  which  had 
not  been  received. 

Emplacement  for  one  IfB-inch  gun  on  nondisappea/rvng  carriage. — 
An  allotment  of  960,000  was  available,  but  work  had  not  been  com- 
menced. 

EmpUusements  for  sixteen  IS-inch  mortars. — ^The  work  was  completed 
excepting  the  installation  of  minor  fixtures  and  the  setting  of  12  base 
rings. 

oearchUght. — The  work  was  completed. 

Zand  for  fortiflcations. — ^The  land  was  purchased  and  paid  for,  but 
some  slight  discrepancy  in  the  metes  and  bounds  remained  to  be 
remedied. 
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During  the  year  the  work  done  was  as  follows: 

EraplacemenisfoT  i/wo  S-inch  rapid-fire  guiis. — The  same  method  of 
construction  was  followed  in  this  battery  as  in  the  three  3-inch  gun 
emplacements  hereafter  mentioned,  except  that  no  damp-proof  course 
was  placed  in  the  monolith  containing  the  magazine.  To  date  there 
has  been  no  signs  of  leakage  in  this  battery. 

Emplacements  for  three  S-inch  rapid-fire  guns. — ^This  work  was  com- 
menced in  July,  1901. 

The  excavation  was  in  sand  and  clay,  and  was  carried  on  by  scrapers 
and  in  part  by  the  use  of  carts. 

Concrete  was  mixed  entirely  by  hand  and  distributed  with  wheel- 
barrows. Proportions,  counting  1  barrel  of  cement  as  4.5  cubic 
feet:  (1)  In  northeast  corner  of  battery,  to  fill  excess  of  excavation  up 
to  main-floor  grade  and  along  side  of  magazines,  1:6:12  (48  cubic 
yards);  (2)  breast  walls  and  east  wall  of  magazine  No.  1,  1:3:8  (129 
cubic  yardsk  (3)  balance,  1:3:6  (707  cubic  yards).  The  cost  of  ingre- 
dients at  tne  works  was — cement,  $2.62  per  barrel;  sand,  67i  cents 
per  cubic  yard;  rock,  $2.14i  per  cubic  yard;  mixing  and  placing,  84 
cents  per  cubic  yard. 

The  average  cost  of  the  concrete  placed,  including  cement  used  for 
concrete,  for  grouting,  etc.,  and  excluding  cost  of  plant  and  forms, 
was  $4.67i  per  cubic  yard;  including  these  two  latter  items  the  cost 
was  J5.87  per  yard. 

Electric  Lights, — Provision  was  made  to  wire  this  battery  with  open- 
cleat  wiring,  but  no  wiring  nor  lamj)s  were  put  in  place,  as  there  is  not 
sufficient  electric  power  in  the  vicinity  to  supply  the  battery. 

Mi/iior  a^xessones^  etc—Th^  usual  water-supply  pipes,  speaking 
tubes  without  mouthpieces,  doors,  windows,  etc.,  were  supplied. 
The  interior  of  all  rooms  was  whitewashed. 

Refill^  slopes^  etc. — The  refill  was  made  with  material  from  excava- 
tion, and  all  slopes  were  covered  with  loam.  It  was  found  necessary 
to  cut  away  the  bank  to  a  certain  extent  in  fi'ont  of  the  8-inch  battery 
in  order  to  make  a  clean  line  of  fire  in  that  direction.  The  cut  was 
made  sufficient  for  the  additional  gun  which  is  to  be  placed  in  emplace- 
ment No.  4  of  this  battery,  yet  to  be  constructed. 

Roadway.— k,  macadamized  road  was  made  from  McDowell  avenue 
to  the  battery,  and  a  fence  with  two  gates  constructed. 

The  cost  of  the  work  was  as  follows: 

Roadway  and  fence: 

Road $287.90 

Fence  and  gates 229.38 

1617. 28 

Excavation: 

Clearing  site 83.70 

Excavation,  2,800  cubic  yards,  at  10.326 912. 69 

996.89 

Forms ! 979.88 

Plant 74.60 

Concrete,  884  cubic  yards,  at  $4.67 4,133.64 

Drainage  and  waterproofing: 

Drains  and  sewers  ^ $188. 13 

Damp-proof  course 158. 10 

Gutters,  sumps,  etc 112. 88 

Paraffin  painting 94. 26 

Dry  wall  of  rock  against  walls 64.78 

618.15 

Ventilation 20.29 
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I-beamfl $58.64 

Wooden  steps  and  iron  railings 292. 62 

Water  system 43.65 

Doors  and  windows 293. 02 

Speaking  tubes 77. 46 

C«ment  finishing: 

Top  finish $158.10 

Floors  and  walks 254. 39 

Plastering  and  pointing 383. 21 

796.70 

Whitewashing 9.60 

Painting 71.35 

Electric  lights,  strips  for  wiring 15. 42 

Fireplace  and  grate 18. 41 

Blacksmith  shop,  general  jobbing,  etc 134. 28 

Carpenter  shop,  general  jobbing,  etc 36. 76 

BacKfill,  slop^i  etc. : 

Grading  line  of  fire $216.25 

Backfill  and  slopes 812. 02 

Bepair  of  slopes 48. 50 

1,076.77 

Watchman  and  policing 731. 65 

HoUdays 68.00 

Main  office 904.05 

Field  office,  office  material,  superintendence 1, 716. 51 

Greneral  utility,  teaming,  forage,  repair  to  harness,  stables,  etc 1, 417. 53 

16, 101. 35 
Estimate  to  finish: 

Setting  3  gun  mounts,  at$30 $90.00 

Policing,  etc ; 8. 66 

98.65 

EmpldcefmenU  J?,  C>  and  D  for  B-inch  rapid-fire  puns  on  balancedr 
tnUar  mounts. — Surface  drains  were  put  in  on  exterior  slopes,  an  iron 
Wder  and  minor  fixtures  were  installed,  and  the  battery  completed. 
The  battery  was  transferred  to  the  artillery  on  October  1, 1901.  Car- 
riages were  mounted;  guns  were  not  received. 

Mortar  battery  No.  1. — Work  was  continued  on  the  removal  of  the 
azimuth  circles  for  carriages  of  model  1891.  These  circlea  were 
embedded  in  the  concrete  of  the  platform,  which  was  carried  up  to 
the  level  of  the  top  of  the  racer,  and  was  about  one-half  inch  away 
from  it. 

To  adapt  the  platforms  to  the  new  azimuth  circles  an  annular  ring 
of  concrete  about  36  inches  deep  and  22  inches  wide  was  removed  and 
pockets  cut  for  the  radial  brackets  supporting  the  floor  plates.  When 
the  new  azimuth  circles  were  placed  by  the  Ordnance  Department  the 
necessary  cement  finishing  to  complete  the  platforms  was  done. 

The  pockets  for  the  brackets  and  surface  chipping,  made  necessary 
to  bring  the  new  work  fair  with  the  old  finish  or  the  loa<Mng  platform, 
was  done  by  hand.  The  lar^e  mass  of  the  annular  ring  was  removed 
hj  a  steam  drill  aijd  by  blasting.  Around  each  platform  a  concentric 
circle  of  holes  about  6  inches  apart  was  drilled  down  to  grade,  and 
from  this  circle  toward  the  center  of  the  platform  other  Holes  were 
similarly  drilled  at  irregular  intervals.  This  weakened  the  mass  suffi- 
ciently for  small  charges  of  powder  to  remove  it-  without  weakening 
the  rest  of  the  platform.  An  "A  35  Sergeant  steam  rock  drill"  was 
used,  having  a  feed  of  about  12  inches.  This  would  drill  about  76  feet 
of  1-inch  holes  per  day  of  eight  hours,  including  changes.      ^  x 

The  excavated  concrete  was  used  to  repair  roads  in  the  vicinify  of 
the  battery. 
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The  following  is  a  detailed  statemeDt  of  the  cost  of  the  work: 

Remoyine  old  azimuth  circlee  from  16  platforms,  at  |4.06-|- $65. 00 

Excavating  concrete: 

By  dnil,  3,916  cubic  feet,  at  $0,596,  inclusive  of  plant $2, 335. 08 

By  hand,  152  cubic  feet,  at  $1.13+ 173.00 

2, 508. 08 

Setting;  new  azimuth  circlee  and  cement  finishing  16  platforms,  at  $40.98+ .      655.  75 

Drilling  and  cleaning  out  drains 23. 50 

Field  office  and  superintendence 150. 00 

3, 402. 33 

Construction  of  a  latrine:  This  building  is  of  concrete  and  is  divided 
into  separate  rooms  for  officers  and  enlisted  men. 

The  fixtures  (on  the  ground,  but  not  yet  installed)  are  all  modem  and 
of  the  best  of  theit  several  kinds,  those  for  the  enlisted  men  being  espe- 
cially chosen  to  withstand  the  careless  treatment  to  which  they  are 
likely  to  be  subjected. 

The  sewer  connects  with  the  Quartermaster's-Department  sewer  from 
the  new  quarters,  now  being  built,  which  runs  to  the  bay.  The  plumb- 
ing throughout  was  designed  in  accordance  with  the  most  approved 
sanitary  laws. 

The  following  is  a  detailed  statement  of  the  cost  of  the  work: 

Excavation $33.50 

Forms 306.08 

Concrete: 

Foundation $101.40 

Building,  70  cubic  yards,  at  $4.149..- 290.28 

Cement  finishing 66.00 

Strips  for  electric  wires 2. 76 

Doors,  windows,  and  gratings 36. 89 

Water  supply 7. 50 

Sewer,  1,000  feet,  at  $0. 232+ 232. 30 

Fixtures  and  plumbing  (contract) 718. 00 

PoUcing 35.96 

Total 1,830.67 

Emplacements  for  two  12-inch  riflea  on  disappearing  carriages. — 
Some  of  the  ironwork  was  painted  to  prevent  rasting  and  a  few 
changes  were  made  in  the  electric  wiring.  Carriage  No.  26  was 
received  and  its  base  ring  set.  The  battery  is  completed  except  one 
base  ring,  which  has  not  been  received.  No  guns  have  been  received 
for  this  battery. 

One  emplacein^fnt  for  12-inch  rifle  on  nondisappearing  carriage. — 
Work  was  commenced  in  July,  1901. 

Excavation:  Owing  to  the  sliding  of  upper  strata  of  land  on  the  site 
of  this  battery  the  excavation  was  made  excessive  to  obtain  a  stable 
foundation.  Jrart  of  the  excavation  was  made  with  scrapei*s  and  part 
by  blasting  and  with  horses  and  carts. 

Concrete:  The  concrete  was  mixed  entirely  by  hand,  distributed 
with  wheelbarrows,  and  was  of  the  following  proportions,  counting  a 
barrel  of  cement  as  4.5  cubic  feet:  (1)  In  the  uortn western  comer  of 
the  battery,  to  fill  in  excess  of  excavation  up  to  main  floor  erade, 
1:6:12  (22  cubic  yards);  (2)  foundations,  floors,  gutters,  and  breast 
wall  in  front  of  gun  platform,  1:3:8  (1,184  cubic  yards);  (3)  all  the 
remainder,  1:3:6  (3,140  cubic  yards). 
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The  cost  of  ingredients  at  the  works  was — cement,  $2.42  per  barrel; 
sand,  $1.06  per  cubic  yard;  rock,  $2.11  per  cubic  yard;  mixing  and 
placing,  exclusive  of  all  plant  expenses,  82  cents  per  cubic  yard  in 
place. 


Propor- 
tions. 

Number 
of  yards. 

Loofle  material  per  yard  of  con- 
crete in  place,  in  yards. 

Cost  of 
material 
per  yard 
of  con- 
crete. 

Mixing 

and 
placing. 

Total. 

Cement. 

Sand. 

Rock. 

Total. 

1:6: 12 
1:3:  8 
1:8:  6 

22 
1184 
8140 

0.06 
.11  + 
.144- 

0.86 
.35 
.43+ 

0.72 
.935 
.86+ 

1.14 

1.395 

1.434 

$2.77+ 
8.94+ 
4.36+ 

10.82 
.82 
.82 

13.59+ 
4.76+ 
6.18+ 

Considering  the  total  amount  of  concrete  placed,  irrespective  of 
proportions,  and  including  cement  for  grouting,  the  average  cost  was 
I5.I2+  per  cubic  yard;  inclusive  of  plant,  the  cost  per  cubic  yai-dwas 
$5.26+;  inclusive  of  both  plant  ana  forms,  the  cost  per  cubic  yard 
was  $5.97+. 

The  battery  was  built  in  six  separate  monoliths,  i.e.,  (1)  gun  plat- 
form, (2)  breast  wall  in  front  of  gun  platform,  (3)  terreplein  or  load- 
ing platform,  (4)  south  portion  up  to  the  loading  platform,  (5)  north 
portion  up  to  the  loading  platform,  and  (6)  apron  in  front  of  breast 
wall. 

One  of  the  contiguous  faces  of  each  monolith  was  plastered  and 

Sainted  with  heavy  crude  oil  to  insure  against  adhesion,  and  a  lead 
ashing  was  run  the  entire  length  of  the  joint,  near  the  surface,  to 
prevent  leakage. 

Foims:  The  work  as  described  above  considerably  increased  the  cost 
of  the  forms. 

Drainage:  As  soon  as  the  concrete  was  brought  up  to  grade  the 
top  finish  was  immediately  put  on  to  insure  a  perfect  bond,  and  the 
slope  of  the  top  was  considerably  increased  over  that  of  the  typical 
drawings  to  facilitate  drainage.  A  damp-proof  course  was  carried 
in  the  concrete  above  the  height  of  the  rooms,  draining  into  a  gutter, 
and  connected  to  the  sewer  system.  The  extremities  of  this  course  of 
tiling  were  vented  to  give  a  good  circulation  of  air. 

Every  precaution  was  taken  to  guard  against  leakage.  Ample 
drainage  was  placed  throughout  the  battery  and  around  the  foot  of 
all  wal&  next  to  the  earth  fill.  These  walls  were  plastered  and  painted 
with  paraffin  and  a  course  of  rock  was  carried  up  between  the  walls 
and  the  earth  to  insure  the  rapid  drainage  of  any  water  from  the  fece 
of  the  walls.  Also  the  rear  slopes  of  the  battery  were  drained  to  catch 
all  surface  water  flowing  toward  the  emplacement. 

Ventilation:  All  rooms  and  passages  were  vented  and  also  each  lamp 
closet.  These  lamp  closets  are  sometimes  used  during  drill  when  the 
electric-light  plant  is  not  running,  and  might  be  used  if  the  plant 
broke  down.  The  vents  make  the  lamps  burn  better  and  prevent 
them  from  smoking. 

Ammunition  service:  Recesses  were  built  in  the  walls  for  armament 
chests,  sponges,  rammers,  and  shot  trucks.  A  trolley  system  to  handle 
the  shot  and  an  endless-chain  hoist  with  electric  motor  to  convey  the 
ammunition  to  the  loading  platform  were  installed.  As  an  auxiliary 
to  the  hoists  two  cranes  were  placed  at  the  rear  of  the  loading  platform. 

Electric- light  plant:  A  7-kilowatt  direct-connected  steam  generat- 
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ing  set  was  installed  to  light  this  emplacement  and  also  emplacements 
1  and  2,  the  oil  engine  at  emplacements  1  and  2  being  used  to  run  the 
electric  motors  for  the  chain  hoists  in  these  emplacements.  The  wiring 
for  lights  is  all  in  concealed  iron-armored  conduit,  each  room  being 
on  a  separate  circuit,  and  the  feeders  to  emplacements  1  and  2  are 
lead-covered  cable  run  in  sewer-pipe  conduit. 

Minor  accessories,  etc.:  The  usual  water-supply  pipes,  speaking 
tubes,  doors,  windows,  etc.,  were  installed.  Mouthpieces  were  left 
off,  the  speaking  tubes  awaiting  the  perfection  of  an  improved  mouth- 
piece.    The  interior  of  all  rooms  was  whitewashed. 

Befill,  slopes,  etc. :  The  refill  was  made  of  material  from  the  excava- 
tion. As  the  excavation  was  in  excess  of  the  fill,  the  earth  protection 
is  considerably  greater  than  shown  on  typical  drawings.  The  superior 
and  rear  slopes  were  covered  with  loam.  This  was  expensive,  but 
necessary,  as  otherwise  the  sand  would  blow  about  the  battery,  to  the 
serious  damage  of  finished  and  wearing  surfaces  of  ordnance,  etc.  At 
a  greater  distance  from  the  battery  the  sand  was  controlled  by  plant- 
ing bunch  grass  and  lupine. 

Koadway:  A  macadamized  road  was  built  to  this  battery  from  the 
Forty-third  avenue  entrance  to  the  reservation.  The  bant^  on  either 
side  of  this  road  were  also  protected  by  planting  bunch  grass. 

The  following  is  a  detailed  statement  of  the  cost  of  this  battery: 

Road  from  Forty-third  avenue,  15  feet  wide,  1,200  feet  long,  at 

$1,763  per  linear  foot $2,115.84 

Grate  and  temporary  fence 57. 58 

$2, 173. 42 

Szcayation: 

4,000  cubic  yards,  at  $0.55 $2, 200. 00 

7,000  cubic  yards,  at  $0.26 1, 827. 70 

4,027.70 

Forms 3,052.96 

Plant 641.40 

Concrete,  4,346  cubic  yards,  at  $5.12-|-  per  cubic  yard 22, 267. 36 

Drainage  and  waterproofing: 

Drains  and  sewers $432. 79 

Partition  tile 345.91 

Gutters 154.35 

Lead  flashings 45. 90 

Paraffin  painting 368.47 

Dry  wall  of  rocK  against  walls 669. 47 

2,016.89 

Ventilation .        107.10 

I-beams 1,273.94 

Ring  bolts,  anchor  bolts,  and  iron  railings 167. 80 

Ammunition  service: 

Trolleys $413.62 

Chain  hoist •   1,164.50 

Motor  for  hoist. 180.36 

Cranes 145.50 

Rammer  and  sponge  racks 36. 99 

1,940.97 

Water  system  and  water 165.11 

Doors  and  windows 1, 511. 64 

Speaking  tubes 337.03 

Cement  finishing,  etc. : 

Top  finish    $614.65 

Floors 654.56 

Plastering  and  pointing 843. 79 

Whitewashing 55.53 

2,168.48 

Painting 153.38 
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Electric-light  plant: 

Generating  plant  installed  (contract) $2, 190. 00 

Conduit,  lighting  material,  and  wiring 1, 137. 20 

Engine  bed,  workbench,  etc • 108. 09 

$3,435.29 

Carpenter  shop,  general  iobbing,  tools,  etc 362. 08 

Blacksmith  shop,  general  jobbing,  tools,  etc 1, 554. 83 

Wooden  steps 91. 03 

Backfill 662.91 

Loaming  and  seeding  slopes 2, 083.  70 

Kepair  of  buildings,  watchman,  policing,  holidays 1, 831. 06 

Mwn  office .^ 2, 185. 50 

Field  office,  instruments,  telephone,  general  teaming,  superintendence,  etc.  5, 064. 05 

59, 275. 57 

Estimate  to  finish : 

Whitewashing  boiler  room 5. 00 

Finishing  floor  in  boiler  room 15. 00 

Building  coal  bunker  in  boiler  room 25. 00 

Testing  electric-light  plant 25. 00 

Locks  for  doors  (ordered  but  not  yet  delivered),  16,  at  $1.25 20. 00 

Setting  bafie  ring  and  finishing  platform 100. 00 

190.00 

The  battery  is  entirely  completed  except  setting  base  ring  of  car- 
riage, which  was  not  received.  The  gun  for  this  battery  was  not 
received. 

Emplacerneitta  for  sixteen  12'inch  B.  Z.  mortars. — Orates  for  fire- 
places were  installed,  eleven  base  rings  were  set,  and  the  firing  wires 
completed  as  far  as  practicable  until  the  remaining  base  ring  and  its 
carriage  are  receivea.  One  mortar  was  received  and  mounted  by  the 
artillery. 

Searchlight. — The  installation  of  searchlight  being  completed,  the 
outfit  was  turned  over  to  the  artillery.  &)me  repairs  and  changes 
were  made,  which  are  accounted  for  under  the  headmg  "Preservation 
and  Repair  of  Fortifications." 

Lamu  for  fortifications. — A  slight  discrepancy  in  the  metes  and 
bounds  of  the  tract  of  land  purchased  was  corrected  by  order  of  the 
United  States  district  court,  and  the  necessary  record  made  in  the 
office  of  the  county  recorder  of  San  Fmncisco  County. 

Range-fimder  station  {Type  B)  for  l^-inch  hatt^ery. — An  observation 
station  was  built  in  this  battery  between  emplacements  14  and  16  and 
just  to  the  rear  of  the  magazines.  The  excavation  for  this  foundation 
was  carried  to  the  roof  of  the  passageway  leading  to  the  rooms,  to 
avoid  settlement  as  the  earth  covering  was  placed  by  hand.  A  wooden 
bridge,  with  pipe  railing  and  wooden  steps,  leads  to  the  station  from 
the  road  immediately  in  rear  of  the  battery.  A  speaking  tube  was 
laid  from  the  station  to  the  relocating  room  of  the  battery. 

The  cost  of  the  work  was  as  follows: 

Excavation 943.00 

Forms  and  plant 73. 60 

Concrete 112.46 

Cement  finishing 21. 00 

Backfill  and  repair  of  slopes 24. 00 

Wooden  bridge,  steps,  and  pipe  railing 118. 62 

Speaking  tube 66. 32 

Stationery,  main  office 61 

460.00 
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Electrical  connections^  emplacements  6  a/nd  7. — ^In  accordance  with 
orders  from  the  Chief  of  Engineers,  conduits  for  electric  wires  were 
laid  at  emplacements  6  and  7,  running  from  rooms  in  the  emplacements 
to  the  gun  platforms.  The  wires  supply  motors,  placed  on  the  gun 
carriage,  to  maneuver  the  gun  both  in  azimuth  and  vertical  circle. 

These  two  installations  were  made,  one  by  the  Sprague  Electric 
Company  and  the  other  by  the  General  Electric  Company  (not  yet 
finished),  for  the  pui'pose  of  comparative  tests. 

The  only  portion  of  the  work  with  which  the  Engineer  Department 
was  concerned  was  the  laying  of  the  conduit. 

Owing  to  the  difficulty  encountered  in  laying  the  conduit  in  emplace- 
ment 6  (the  excavation  consisting  of  tunneling  through  hard  rock),  the 
relative  location  of  the  controlling  device  was  chang^  in  emplacement 
7,  which  materially  cheapened  the  cost  of  the  conduit. 

As  the  wires  leading  into  the  rooms  where  the  controlling  devices 
were  installed  were  for  lamps  only,  it  became  necessary  to  run  feeders  of 
greater  current-carrying  capacity  into  these  rooms. 

The  work  required  to  be  done  by  the  Engineer  Department  was 
completed  at  the  following  cost: 

Laying  conduit $308.76 

(Concreting,  repair  of  floors,  etc 6. 00 

Wiring 53.41 

Policing 7.00 

Office  expenses  and  stationery .83 

375.00 

Preservation  and  repair  of  fortifications. — During  the  year  the  fort 
keeper,  assisted  by  such  labor  as  was  necessary,  was  engaged  in  the 
care  of  Government  property  and  in  the  repair  and  maintenance  of 
buildings,  sewers,  drains,  fences,  and  roads,  and  in  general  work 
around  the  batteries. 

The  bulkhead  protecting  the  sea  wall  leading  to  the  old  brick  fort 
was  damaged  during  a  severe  storm,  and  was  repaired  at  a  cost  of 
$137.20. 

The  following  is  a  statement  of  work  done  on  the  modern  batteries 
on  the  southern  shore  of  San  Francisco  Harbor,  the  cost  of  which  was 
paid  from  the  appropriation  "Preservation  and  Repair  of  Fortifica- 
tions:" 

Battery  of  one  8-inch  gun:  Repairs  to  oil  engine  of  electric  plant. 

Battery  of  three  8-incn  guns:  Repairs  to  latrine. 

Battery  of  three  12-inch  guns:  Repairs  to  triplex  block,  doors,  and 
tool  room.  Repairs  were  made  to  the  traverse  (emplacement  7)  in 
order  to  prevent  dampness.  These  repairs  consisted  of  the  removal 
of  the  earth  filling  above  the  rooms,  chipping  oflE  the  cement  finish  of 
the  old  work,  filling  in  again  with  concrete,  giving  the  finish  a  verv 
jjronounced  slope,  and  carrying  a  dry  wall  of  rock  between  the  earth 
fill  and  the  walls. 

Where  vertical  joints  occurred  between  the  old  and  new  work,  lead 
flashings  were  run,  draining  into  the  dry  wall  of  rock. 

No  heavy  rains  have  occurred  since  the  completion  of  this  work,  but 
to  date  the  magazines  and  rooms  have  been  dry.  It  is  thought  that  if 
similar  treatment  were  given  to  other  emplacements  where  leakage 
occurs  it  would  prove  to  be  satisfactory. 
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The  cost  of  these  repairs  (emplacement  7)  is  as  follows: 

Excavation 1539.18 

Chipping  concrete 387. 16 

Plant 25.00 

Forms 143.61 

Ck)ncrete 1,799.14 

Flashings,  lead 313.30 

Cement  finishing 452. 92 

Paraffin  painting 61. 00 

Drainage 164.24 

Repair  to  chimneys 8. 90 

Backfilling 309.50 

Whitewashing  rooms 15. 00 

Policing 17.25 

4, 236. 10 

Battery  of  five  10-inch  ^uns:  Repairs  to  triplex  blocks. 

Battery  of  three  12-incn  guns:  Repairs  to  reflectors  for  lamps,  to 
slopes,  and  to  elevator.  New  wooden  steps  and  a  speaking  tube  to 
battery  commander's  station  were  installed. 

Battery  of  two  12-inch  guns:  Repairs  to  voltmeter  of  electric  plant. 

Mortar  battery  No.  1:  Repairs  to  electric-light  plant  and  white- 
washing guard  room. 

Mortor  battery  No.  2:  Repairing  locks,  whitewashing,  and  installing 
new  grates  for  fireplace. 

Searchlight:  Whitewashing  and  painting  and  repairs  to  and  changes 
in  machinery. 

Money  statements. 

OUN   AND  MORTAB  BATTERIES. 

Emplacements  for  two  S-inch  rapid-fire  wire-wound  guns. 

July  1,  1901,  balance  unexpended $42.78 

July  1,  1902,  balance  unexpended  and  available 42. 78 

Emplacements  for  two  S-inch  rapid-fire  guns. 

July  1,  1901,  balance  unexpended $4, 374. 74 

Amounts  received  by  value  of  cement  transferred  to  other  works: 

July  31,  1901 $575.00 

December  31,  1901 313.56 

January  31,  1902 273.78 

1, 162. 34 

5, 537. 08 
June  30,  1902,  amount  expended  during  fiscal  year 5, 036. 72 

July  1,  1902,  balance  unexpended  and  available 600. 36 

Emplacements  for  three  S^nch  rapid-fire  guns. 

July  1,  1901,  balance  unexpended $15, 200. 00 

Amounts  transferred  to  other  works  on  account  of  cement  received,  as  fol- 
lows  I 

July  31, 1901 $576.00 

December31,  1901 166.78 

June  30,  1902,  amount  expended  during  fiscal  year 14, 369. 57 

16,101.85 

July  1,  1902,  balance  unexpended  and  available 08.65 
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TSco  emplacement8  for  S-inch  rapidrfire  ffuru. 

July  1,  1901,  balance  unexpended $1, 109. 41 

June  30,  1902,  amount  expended  during  fiscal  year 1, 109. 41 

One  emplacemerU  for  B-inch  rapid-fire  gun, 

July  1,  1901,  balance  unexpended $365.24 

June  30,  1902,  amount  expended  during  fiscal  year 365. 24 

Mortar  battery  No,  1, 

July  1,  1901,  balance  unexpended * . . .    $5, 233. 00 

June  30, 1902,  amount  expended  during  fiscal  year 4, 477. 79 

July  1,  1902,  balance  unexpended 755.21 

July  1,  1902,  outstanding  liabilities 23.00 

July  1,  1902,  balance  available 732.21 

Emplacements  for  two  12-'mch  guns  oii  dimippearhig  carriages. 

July  1,  1901,  balance  unexpended $7, 868. 54 

January  1,  1902,  transferred  to  other  work $7, 000. 00 

March  25,  1902,  transferred  to  other  work 368.20 

June  30,  1902,  amount  expended  during  fiscal  year 290. 00 

7, 658. 20 

July  1, 1902,  balance  unexpended  and  available 210. 34 

Emplacement  for  one  l£-inch  gun  on  nondisappearing  carriage, 

July  1, 1901,  balance  unexpended $60,000.00 

November  14,  1901,  received  on  account  of  refundment  for  hire  of  teams.  49. 33 

60, 049. 33 
June  30,  1902,  amount  expended  during  fiscal  year 56,648.30 

July  1,  1902,  balance  unexpended 3,401.03 

July  1,  1902,  outstanding  liabilities $549.41 

July  1,  1902,  amount  covered  by  uncompleted  contracts 2, 190. 00 

2, 739. 41 

July  1, 1902,  balance  available 661.62 

Mortar  battery,  sixteen  IS-inch  mortars, 

July  1,  1901,  balance  unexpended $2, 424. 10 

January  1,  1902,  transferred  to  other  work $887. 19 

June  30,  1902,  amount  expended  during  fiscal  year 1, 464. 84 

2, 352. 03 

July  1,  1902,  balance  unexpended 72.07 

July  1,  1902,  outstanding  liabilities 10. 15 

July  1,  1902,  balance  available 61.92 

InstcdlaHon  of  searchlight, 

July  1,  1901,  balance  unexpended $2.36 

June  30,  1902,  amount  expended  during  fiscal  year 2.36 

Range-finding  station,  type  B, 

December  31, 1901,  amount  allotted $450.00 

June  30,  1902,  amount  expended  daring  fiscal  year 450.00 
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EUchical  oonnecHofM^  emplacements  6  and  7. 

March  6,  1902,  amount  allotted $376. 00 

Jane  30,  1902,  amount  expended  during  fiscal  year 375. 00 

SITES  FOR    FORTIFICATIONS  AND  SEACOA8T  DEFENSES. 

March  31,  1902,  amount  allotted $2.70 

June  30,  1902,  amount  expended  during  fiscal  year 2. 70 

PRESERVATION   AND   REPAIR  OF  FORTIFICATIONS. 

July  1,  1901,  balance  unexpended $8, 445. 40 

Amounts  transferred  to  other  works  on  account  of  cement  received,  as 
follows: 

December  31, 1901 $156.78 

January  31,  1902 273.  78 

June  30,  1902,  amount  expended  during  fiscal  year 7, 350. 83 

7,781.39 

July  1,  1902,  balance  expended 604. 01 

July  1,  1902,  outstanding  liabilities 305. 99 

July  1,  1902,  balance  available 358.02 

MISCEIXANEOtJS. 

Shelters  for  Leiois  rcmge  finders. — At  the  close  of  the  last  fiscal  year 
the  following  range-finder  stations,  type  A,  were  completed  and 
turned  over  to  the  ailillery: 

On  the  north  side  of  harbor,  two  battery  commanders'  stations  and 
one  fire  commander's  station. 

On  islands  in  harbor,  one  battery  commander's  station. 

On  south  side  of  harbor,  four  battery  commanders'  stations. 

During  the  j'ear  no  active  operations  were  in  progress. 

On  December  31,  1900,  the  Department  made  an  allotment  for  con- 
structing a  battery  commander's  station  for  one  of  the  12-inch  tot- 
teries.  This  structure  was  to  be  located  in  a  position  selected  by  the 
Board  of  1899,  and  was  to  be  built  on  a  tower.  The  artillery  officers 
stationed  at  San  Francisco  Harbor,  including  the  artillery  district 
commander  and  the  artillery  inspector,  and  the  district  engineer  officer 
did  not  approve  of  the  site  selected  by  the  Board,  and  on  May  6,  1902. 
the  district  engineer  reported  the  fact  to  the  Chief  of  Engineers  ana 
recommended  another  position,  which  was  an  alternative  site  selected 
by  the  Board,  and  that  the  structure  be  built  in  accordance  with  the 
approved  plans  for  structure  for  high  sites  as  shown  in  Mimeograph 
47  from  the  office  of  the  Chief  of  Engineei-s.  The  Chief  of  Engi- 
neers reouested  that  a  joint  report  by  the  artillery  district  commanckr 
and  the  district  engineer  officer  be  submitted  recommending  a  location 
for  the  shelter  in  question.  This  joint  report  was  forwarded  on  June 
27, 1902,  and  at  the  close  of  the  fiscal  year  had  not  been  acted  upon  by 
the  Department  at  Washington. 

Instructions  were  received  to  submit  plans  and  estimates  for  the 
remaining  shelters  provided  for  by  the  approved  project  of  the  Board 
of  1899.  At  the  close  of  the  fiscal  year  these  plans  and  estimates  were 
being  prepared. 

Datum  beacons  for  range  fimders. — At  the  close  of  the  last  fiscal  year 
the  work  of  installing  the  beacons  had  been  completed. 
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The  work  of  installing  the  beacon  on  the  north  side  of  the  harbor 
was  commenced  and  completed  during  the  year. 

Material  for  ha-^e-end  /u/uses. — An  allotment  was  made  by  the  Chief 
of  Engineers  for  furnishing  material  for  base-end  bouses  at  the 
Presidio,  the  work  of  constructing  the  houses  to  be  done  by  post  labor. 
This  material  was  purchased  at  a  cost  of  $39.18,  and  was  transferred 
to  the  Artillery  Corps. 

Steam  vessel. — At  the  close  of  the  last  fiscal  year  the  condition  of  the 
work  was  as  follows:  The  frames  were  all  steamed  and  erected;  ceiling 
was  done;  clamp  and  bilge  strakes  were  in;  deck  frames,  including 
hanging  knees  and  chocks,  were  in;  garboard  and  shear  strakes  were 
in;  engine  and  boiler  frames  were  erected;  20  per  cent  of  the  deck 
plank  was  done;  engines  were  90  per  cent  done;  boiler  not  begun  on 
account  of  machinists'  strike. 

The  hull  was  completed  by  the  contractor  and  launched  on  November 
26,  1901.  The  continuance  of  the  machinists'  strike  during  the  sum- 
mer delayed  the  construction  of  the  vessel;  it  stopped  all  work  on 
boiler  ana  engines.  In  September  authority  was  given  by  the  Sec- 
retary of  the  Navy  to  build  the  boiler  at  the  Mare  Island  Navy-Yai-d. 
Work  was  begun  immediately  and  it  was  completed  in  December.  The 
engines  and  boiler  were  installed  and  the  vessel  given  a  trial  trip  on 
December  31  j  1901.  During  the  trip  the  engines  worked  very  smoothly, 
the  vessel  was  steady,  and  the  trial  was  considered  successful.  The 
contractor  then  completed  the  painting  and  upholstering  of  cabin  and 
interior  finishing,  and  turned  over  tne  boat  to  the  (Government  on 
January  9, 1902. 

The  principal  dimensions  of  the  vessel  are  as  follows:  Length  over 
all,  77  feet  6  inches;  width,  18  feet;  load  draft,  8  feet.  The  gross  ton- 
nage is  110  tons;  speed,  10  miles  per  hour;  indicated  horsepower  of 
engines,  113. 

The  boat  was  named  the  Gen.  Alexander^  in  honor  of  the  late  dis- 
tinguished engineer  officer.  Gen.  B.  S.  Alexander,  Corps  of  Engineers, 
U.  S.  Army. 

Supplies  for  seacoast  defenses. — During  the  year  electrical  materials 
were  purchased  by  the  Engineer  Department  and  transferred  to  the 
artillery  for  the  batteries. 

Money  statements. 

GUN  AND  HOBTAR  BATTERIE8. 

Battery  commander' 8  station. 

December  31,  1901,  amount  allotted $2,100.00 

July  1,  1902,  balance  unexpended  and  available 2, 100. 00 

Datum  beacons  for  range  finders. 

July  1,  1901,  balance  unexpended $712.50 

June  30,  1902,  amount  expended  during  fiscal  year 712. 50 

Materials  for  base-end  houses. 

June  6,  1902,  amount  allotted $49.34 

Amount  withdrawn 10. 16 

July  1,  1902,  balance  unexpended 39.18 

July  1, 1902,  outstanding  liabilities 89.18 
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Steam  vessel. 

July  1,  1901,  balance  unexpended $6,923.31 

January  1,  1902,  amount  transferred  from  other  works 7, 887. 19 

March  25,  1902,  amount  transferred  from  other  work 388. 20 

15, 178. 70 
June  30,  1902,  amount  expended  during  fiscal  year 15,178.70 

SUPPLIES  FOB  SEACOAST  DEFENSES. 

July  1, 1901,  balance  unexpended $907. 76 

June  30,  1902,  amount  expended  during  fiscal  year 248. 88 

July  1, 1902,  balance  unexpended  and  available 658. 87 

Abstract  of  contracts  in  force  June  SO,  1909^ 

Contract  for  electric-lighting  plant: 

Name  of  contractor:  Henshaw,  Bulkley  &  Co. 

Date  of  approval:  January  18,  1902. 

Date  of  commencement:  February  14,  1902. 

Date  of  completion:  April  5,  1902. 

Price:  $2,190. 

Emergency  contract  for  moving  six  12-inch  mortar  carriages  and  base  rings: 

Name  of  contractor:  R.  Delos  Noble. 

Date  of  commencement:  The  moving  of  each  carriage  to  commence  within  ^v^ 
days  after  notification  of  its  arrival  on  beach. 

Date  of  completion:  The  moving  of  each  carriage  to  be  finished  within  twenty- 
five  days  after  notification  of  its  arrival  on  beach. 

Rates:  $562.50  for  each  carriage  and  base  ring;  total,  $3,375. 

Emergency  contract  for  moving  two  12-inch  gun  carriages  and  base  rings: 
Name  of  contractor:  George  Davis. 
Date  of  commencement:  The  moving  of  each  carriage  to  commence  immediately 

upon  notification  of  its  arrival  upon  the  beach. 
Date  of  completion:  To  be  completed  within  five  days  after  notification  of  its 

arrival  on  the  beach. 
Rates:  $1,250  for  each  carriage  and  base  ring;  total,  $2,500. 

TORPEDO  DEFENSE. 

During  the  fiscal  year  a  small  amount  of  torpedo  material  which 
had  become  obsolete  was  shipped  to  the  Depot  at  Willets  Point. 

In  January,  1902,  43  panes  of  glass  were  replaced  in  the  windows 
of  the  torpedo  shed,  and  the  winoows  in  the  shed  on  the  side  nearest 
the  naval  training  school  were  covered  with  wire  screens  to  prevent 
similar  accidents  m  the  future. 

In  March,  1902,  the  roof  of  the  torpedo  shed,  which  had  been 
damaged  by  a  severe  windstorm,  was  repaired. 

The  torpedo  shed,  tank  house,  and  various  casemates  at  different 
points  in  the  bay  are  in  good  condition. 

The  torpedo  defense  of  San  Francisco  has  not  yet  been  turned  over 
to  the  artillery. 

Money  statement. 


Jnly  1, 1901 ,  balance  unexpended  at  end  of  last  fiscal  year $311. 

October  10, 1901,  amount  allotted 180.00 

January  11, 1902,  amount  allotted 280.00 

AprillS,  1902,  amount  allotted 15a  00 

921.9$ 

June  30, 1902, amount  expended  during  fiscal  year 894wSS 

July  1, 1902,  balance  unexpended  and  available 27.76 
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2  W. 

DEFENSES  OF  MOUTH  OP  COLUMBIA  RIVER,  OREGON  AND  WASH- 
INGTON. 

Officer  in  charge,  Capt.  William  C.  Langfitt,  Corjis  of  Engineers; 
Division  Engineers,  Col.  Jared  A.  Smith,  Corps  of  Engineers,  until 
September  23,  1901;  Lieut.  Col.  David  P.  Heap,  Corps  of  Engineers, 
from  September  23,  1901,  to  September  30,  1901;  and  Lieut.  Col. 
William  H.  Heuer,  Corps  of  Engmeers,  since  September  30,  1901. 

At  the  beginning  of  the  present  fiscal  year  the  condition  of  the  work 
was  as  follows: 

Six  emplacefffienU  for  lO-inch  rifles  on  disappearing  carriages, — ^These 
emplacements  had  been  entirely  completed,  the  carriages  and  guns 
mounted,  and  the  battery  was  in  charge  of  the  artillery. 

JEmplacements  for  eigat  l^-meh  m4yrtars. — ^The  mortar  battery  had 
been  lully  completed,  the  carriages  and  mortars  mounted,  and  the 
battery  was  in  cnarge  of  the  artillery. 

Two  emplaceTnents  for  6-mch  rifles  on  disappearing  carriages^  model 
1898^  site  No.  1. — ^The  engineering  work  on  these  had  been  completed, 
the  carriages  mounted,  and  the  battery  was  in  charge  of  the  artillery. 
The  guns  nad  not  been  received. 

Two  emplacements  for  S-vnch  rapid-fire  guns^  site  No.  1. — ^These  had 
been  completed,  the  guns  mounted,  and  the  battery  was  in  charge  of 
the  artillery. 

One  emplacement  for  S-inch  rapid-fire  gun^  site  No.  1. — ^The  engi- 
neering work  on  this  had  been  entirelv  completed,  and  the  emplacement 
was  in  charge  of  the  artillery.  The  base  caisting,  mount,  and  gun 
had  not  been  delivered. 

Two  emplaceiaents  for  6-inch  rapid-fire  guns  on  pedestal  mounts^ 
Site  No.  1. — On  June  3,  1901,  an  allotment  of  $29,000  was  made  from 
the  appropriation  for  "  Gun  and  Mortar  Batteries,"  act  of  March  1, 
1901,  tor  the  construction  of  these  two  emplacements  for  6-inch  rapid- 
fire  guns,  on  Ordnance  Department  pedestal  mounts.  The  work  of 
excavation  of  the  site  had  been  commenced,  the  15-inch  smoothbore 
gun  was  moved  from  its  platform  to  the  banquette  tread  entirely  clear 
of  the  emplacements  to  be  built,  and  the  construction  material  was 
being  assembled. 

^Electric-light  station^  Site  No.  1. — ^This  had  been  finished  and  trans- 
ferred to  the  artillery.  The  plant  consists  of  one  56i-kilowatt  West- 
in^house  generator,  with  switchboard  and  necessary  instruments, 
belt  driven  by  a  65-horsepower  "  Ideal "  engine,  to  which  steam  is 
furnished  by  a  new  vertical  boiler,  installed  in  August,  1901. 

Mining  casetnate^  Site  No.  1. — This  had  been  completed,  with  all 
shelves,  tables,  etc.,  in  place,  and  was  transferred  to  the  artillery. 

Torpedo  storehouse. — ^The  storehouse  had  been  completed  and  trans- 
ferred to  the  artillery,  including  all  submarine-mining  material  stored 
therein. 

Cable  tanks. — ^Two  of  these,  with  covering  sheds,  overhead  traveler, 
and  railroad  connection,  had  been  fully  completed  and  all  submarine 
cables  stored  and  turned  over  to  the  artillery. 

Battery  commander^s  station,  type  A^  Site  No.  1. — ^This  had  been 
completed  and  was  in  charge  oi  the  artillery. 
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Two  emplacements  for  8'inch  rifles  on  disappearing  carriages. — ^These 
had  been  completed,  the  carriages  and  guns  mounted,  and  the  battery 
was  in  charge  of  the  artillery. 

Emplacement  foi*  one  S-inch  rifle  on  experimental  disappearing  oar- 
riaqe, — ^The  engineering  work  in  this  had  been  completea,  the  carriage 
and  gun  mounted,  and  the  emplacement  was  in  charge  of  the  artillery. 

Two  employments  for  6 -inch  rifles  on  disappearing  cai*riage»^  mood 
1898,  site  No.  2, — The  engineering  work  on  these  emplacements  had 
been  completed  and  the  battery  was  in  charge  of  the  artillery.  The 
carriages  were  mounted,  but  the  guns  had  not  been  received. 

Three  emplacements  for  S-inch  rapid-fire  guns^  site  No.  S. — ^The 
engineering  work  on  these  emplacements  had  been  fully  completed, 
and  the  battery  was  in  charge  of  the  artillery.  The  base  castings, 
mounts,  and  guns  had  not  been  received. 

Electric-light  station,  Site  No,  S, — All  work  on  this  had  been  finished 
and  the  plant  transferred  to  the  artillery.  It  consist*  of  one  16-brake 
horsepower  Hornsby-Akroydoil  engine  and  one  lli-kilowatt  Westing- 
house  generator,  with  switchboard  and  all  necessary  instruments, 
switches,  etc. 

Mining  casemate,  Site  No.  S. — ^This  had  been  completed,  with  shelves, 
tables,  etc.,  in  place,  and  turned  over  to  the  artillery. 

Battery  commandtT^s  station,  type  A,  site  No.  i. — Phis  had  also  been 
completed  and  was  in  charge  of  the  artillery. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Two  eiiiplactments  for  S-inch  rapid-fire  guns,  on  pedestal  mounts,  site 
No.  1. — From  the  allotment  of  $29,00*0,  made  on  June  3, 1901,  work  on 
these  emplacements  had  just  commenced  at  the  beginning  of  the  fiscal 
year.  They  were  entirely  completed,  and  turned  over  to  the  artillery 
on  January  17,  1902.  The  chain  ammunition  hoists  were  installed,  as 
was  also  the  electric-light  plant.  This  consists  of  a  type  E  13  storage 
battery,  53  elements  in  glass  jars,  manufactured  by  the  Electric  Storage 
Battery  Company,  of  Philadelphia^  Pa.  This  storage  battery  also 
serves  the  one  3-iuch  emplacement  m  the  old  fort  and  the  two  3-inch 
emplacements  on  the  right  of  the  old  fort,  the  conductors  being  lead- 
covered  cables,  laid  underground.  It  is  charged  from  the  central 
electric  station  through  lead-covered,  underground  conductors.  The 
mounts  and  jguns  for  these  emplacements  have  not  yet  been  delivered. 

Electric-light  station.  Site  No.  1. — The  original,  locomotive  type. 
80-horsepower  boiler  installed  with  the  electric  plant  was  condemnea 
and  was  replaced  by  a  vertical  boiler  of  somewhat  greater  capacity, 
which  occupies  but  one-half  the  space  of  the  boiler  room,  thus  permit- 
ting the  duplicating  of  this  part  of  the  plant  if  desired. 

l^eservation  and  repair  of  fortifications. — A  few  unimportant  leaks 
in  passaj^es  were  stopped  in  the  10-inch  battery  and  in  the  6-inch  lot- 
tery on  its  right,  and  the  three  8-inch  emplacements  were  repaired  by 
asphalting  the  parapets  over  magazines  and  shell  room  and  cutting  out 
and  asphalting  the  joints  of  the  loading  platforms.  A  small  slide  in 
the  parapet  of  the  6-inch  battery  was  also  repaired. 

Cracks  in  the  concrete  aprons  of  the  mortar  batterv  caused  leaks  in 
the  shell  rooms.     They  were  stopped  by  asphalting  the  aprons. 

Supplies  for  seacoast  defenses. — ^From  the  balance  available  of  the 
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allotment  of  $800,  various  electrical  supplies  have  been  furnished  the 
commanding  officer. 

The  locomotive-type  boiler,  which  was  installed  with  the  electric 
plant  in  the  central  station,  had  for  a  period  of  nearly  one  year  caused 
trouble  from  leaks  until  they  became  so  serious  as  to  call  for  a  new 
boiler.  An  allotment  of  $1,400  was  made  on  July  9, 1901,  for  the  pur- 
chase and  installation  of  a  new  boiler.  This  boiler  is  of  the  vertical 
type  and  has  a  capacity  of  80  horsepower  at  100  pounds  pressure,  but 
as  it  is  allowed  to  carry  160  pounds,  its  capacity  can  be  considerably 
increased  above  80  horsepower.  It  was  installed,  tested,  and  turned 
over  to  the  artillery  on  September  2,  1901. 

MisceUaneons. — An  estimate  was  submitted  under  date  of  July  19, 
1901,  showing  proposed  location  and  cost  of  purchase  and  installation 
of  two  36-inch  and  six  24-inch  searchlights  allotted  for  this  district. 

To  comply  with  instructions,  detailed  plans,  with  estimate  of  cost, 
were  submitted  on  November  20,  1901,  for  changing  all  the  shot  lifts 
not  chain  hoists  and  providing  the  older  batteries  with  suitable  chain 
hoists  of  the  adoptea  type. 

Detailed  drawings,  with  estimates  of  cost  for  installation,  of  telau- 
tographs for  guns  of  8-inch  caliber  or  over,  were  submitted  on  April 
^23,  1902,  and  estimate  for  cost  of  laving  cables  from  mining  casemates 
to  a  point  beyond  low  water,  for  drill  and  for  testing  purposes,  was 
submitted  on  April  24,  1902. 

These  works  have  been  in  the  efficient  charge  of  Assistant  Engineer 
G.  B.  Hegardt,  and  attention  is  invited  to  his  report.  (See  Appendix 
Z  Z  10.) 

Money  statements. 

GUN   AND  MOBTAB  BATTERIEB. 

Ten-inch  battery ,  emplacements  6  and  6, 

July  1,  1901,  balance  unexpended $1, 732. 39 

June  30,  1902,  amount  expended  during  fiscal  year |273. 39 

May  28,  1902,  balance  unexpended  deposited  to  the  credit 

of  the  Treasurer  United  States 504. 52 

Withdrawn  from  Treasury 954. 48 

1, 732. 39 

Emplacements  for  two  S-inch  rapid-fire  guns^  Ordnance  Department  pedestal  mounts, 

sue  No.  1, 

July  1,  1901,  balance  unexpended $29,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 28, 508. 06 

July  1,  1902,  balance  unexpended  and  available 491. 94 

Emplacement  for  one  S-inch  rapid-fire  gun.  Site  No.  1. 

July  1,  1901,  balance  unexpended $101.95 

May  28,  1902,  amount  deposited  to  credit  of  Treasurer  United  States 51. 95 

July  1,  1902,  balance  reserved  for  setting  base  casting 50. 00 

Three-inch  haJUery,  three  emplacements,  Site  No.  S. 

July  1,  1901,  balance  unexpended $293.50 

June  30,  1902,  amount  expended  during  fiscal  year $2. 09 

May  28, 1902,  amount  deposited  to  credit  of  Treasurer  United 
States 165.36 

167. 45 

July  1, 1902,  balance  reserved  for  setting  base  castings 126.05 
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FBESEBVATION  AND  BEPAIB  OF  F0BTIFICATI0N8. 

Prevention  of  leakage  in  emplacements, 

July  1,  1901,  balance  unexpended $736.70 

June  30,  1902,  amount  expended  during  fiscal  year 652. 34 

July  1,  1902,  balance  unexpended  and  available 64. 36 

SUPPLIES  FOB  8EACOA8T  DEFENSES. 

July  1,  1901,  balance  unexpended $464. 84 

July  9,  1901,  allotted  for  new  boiler  for  electric-light  plant 1, 400. 00 

June  30,  1902,  amount  expended  during  fiscal  year 1,484.30 

July  1, 1902,  balance  unexpended  and  available 380.54 


2  X. 
DEFENSES  OP  PUGET  SOUND,  WASHINGTON. 

Officer  in  charge,  Maj.  John  Millis,  Corps  of  Engineers;  Division 
Engineers,  Col.  «Jared  A.  Smith,  Corps  of  Engineers,  until  September 
23,  1901;  Lieut.  Col.  David  P.  Heap,  Corps  of  Engineers,  from  Sep- 
tember 23,  1901,  to  September  30,  1901,  and  Lieut.  Col.  William  H. 
Heuer,  Corps  of  Engineers,  since  September  30,  1901. 

Emplacemenis  for  five  10-vach  ana  two  l^-mch  guns  on  nondisap- 
fearing  ca/rriagea. — At  the  beginning  of  the  year  tnese  emplacements 
were  practically  completed,  except  the  electric-light  plant.  During 
the  year  one  12-inch  gun  was  received  and  the  gun  ana  carriage  were 
mounted. 

General  plans  and  estimates  for  the  electrical  service  were  prepared. 

The  battery  was  transferred  to  the  artillery  on  June  16,  1902. 

Emplacements  for  four  lO-inch  guns  on  disappearing  carriages. — At 
the  beginning  of  the  year  these  emplacements  were  practically  com- 
pleted, except  the  electric-light  plant,  and  the  guns  were  mounted. 
During  the  year  railings  were  placed  about  the  gun-platform  stairways, 
and  several  minor  repairs  were  made. 

General  plans  and  estimates  for  the  electrical  service  were  prepared. 

The  emplacements  were  transferred  to  the  artillery  on  June  16, 
1902. 

Emplacements  for  three  lO-i/nch  guns  ondisappeari/ng  carriages. — ^At 
the  beginning  or  the  year  excavation  for  foundation  was  completed 
and  plant  was  ready  for  work.  During  the  year  construction  wont  was 
actively  in  progress  except  when  suspended  waiting  for  steel  beams. 
There  was  a  delay  of  over  four  months  on  this  account.  The  rough 
concrete  has  been  completed  from  the  left  flank  of  No.  7  to  center  of 
No.  6,  and  to  the  top  of  the  forms  over  the  rest  of  the  work.  Con- 
struction is  now  actively  in  progress. 

Two  lO-inch  guns  and  two  aisappearing carriages  have  been  received. 

EmpUzcements  for  two  IS-inca  o/nd  four  lO-inch  guns  on  nondisap- 
pearing  carriages. — At  the  beginning  of  the  year  these  emplacements 
were  practically  completed,  except  the  electric-light  plant,  and  the 
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guns  were  mounted.  During  the  year  some  additional  work  was  done 
on  the  traverses,  roads,  and  gutters,  and  repairs  were  made  to  hitrines. 
Some  fixtures  were  placed  in  the  rooms. 

General  plans  and  estimates  for  the  electrical  service  were  prepared. 

The  battery  was  transferred  to  the  artillery  on  June  30,  1902. 

Mortar  hattery  No,  1. — At  the  beginning  of  the  year  this  battery 
was  practically  completed,  except  lignting  plant,  and  the  mortars  were 
mounted.     During  the  year  some  minor  repairs  were  made. 

General  plans  and  estimates  for  the  electrical  service  were  prepared. 

The  battery  was  transferred  to  the  artillery  on  June  16,  1002. 

Mortar  hattery  No,  S, — At  the  beginning  of  the  year  this  battery 
was  practically  completed,  except  the  electric-light  plant.  During  the 
year  some  repair  work  was  done  on  slopes  and  roads.  One  mortar  and 
carriage  were  dismounted  and  the  carriage  was  sent  away  for  repairs. 

General  plans  and  estimates  for  the  electrical  service  were  prepared. 

The  battery  was  transferred  to  the  artillery  on  June  16,  1902. 

Mortar  hattery  No.  3. — At  the  beginning  of  the  year  concrete  floors 
of  this  battery  were  in  place,  and  the  work  was  ready  for  placing 
forms.     Eight  moitar  carriages  were  on  hand. 

During  the  year  the  battery  was  built.  It  was  ready  for  transfer 
to  the  artillery  on  June  30,  but  the  transfer  was  not  effected.  The 
eight  mortar  carriages  were  mounted  by  the  artillery. 

General  plans  and  estimates  for  the  electrical  service  were  prepared. 

jEmplacements  for  three  8-inch  guns  on  disappearing  carriages, — At 
the  beginning  or  the  year  this  battery  was  nearly  finishea,  except 
electric-lightmg  plant. 

During  the  year  most  of  the  finishing  work  was  done  and  the  plant 
removed.    Two  disappearing  carriages  were  received. 

Emplacem^ents  for  two  S-inch  raprd-fire  guns, — Plans  and  estimates 
for  these  emplacements  were  completed  and  approved,  but  the  funds 
were  afterwards  withdrawn.     The  site  was  cleared. 

Emplacements  for  6'inch  rapid-fire  guns  on  hal^mced-pillar  mounts, — 
There  are  two  emplacements  at  each  of  the  sites  1,  2,  and  4.  At  the 
beginning  of  the  year  these  were  practically  complete,  except  electric- 
light  plants.  Some  finishing  work  has  been  done  at  Site  No.  2.  The 
gun  mounts  are  all  in  place.     No  guns  have  been  received. 

General  plans  and  estimates  for  the  electrical  service  were  prepared. 

The  emplacements  at  Sites  Nos.  1  and  2  were  transferred  to  the  artil- 
lery on  June  16,  1902,  and  those  at  Site  No.  4  on  June  30. 

Emvl^icements  for  three  5'inch  rapid-fi/re  guns^  mounts  not  deter- 
mined, — At  the  beginning  of  the  year  these  were  partly  built,  and 
work  was  suspended  by  direction  of  the  Chief  of  Engineers.  No 
work  has  been  done  during  the  year. 

Emplacemfient^  for  two  S-inch  rapid-fire  gv/ns, — ^At  the  beginning  of 
the  year  construction  work  was  in  progress. 

During  the  year  the  battery  was  practically  finished  except  electric- 
lighting  plant. 

Empiacivnents  for  four  S-inch  rapid-fire  gv/ns. — At  the  beginning  of 
the  year  the  work  was  ready  for  laying  concrete. 

During  the  year  the  batterer  was  practically  finished  except  electric- 
lighting  plant  and  some  painting. 

Emplacements  for  two  3 -inch  rapid-fi/re  guns. — At  the  beginning  of 
the  year  the  work  was  ready  for  laying  concrete. 
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During  the  year  all  rough  concrete  was  placed  and  doors  were  huncf. 
Pavements  ana  general  finishing  remain  to  be  done.  A  rocky  bluff  m 
rear  is  to  be  removed. 

Store/i(m8e  for  torpedo  material. — At  the  beginning  of  the  year  the 
building  was  practically  completed,  except  heating  and  lighting  plant, 
and  the  matenal  on  hand  was  stored  in  it. 

Nothing  has  been  done  during  the  year  except  preparation  of  esti- 
mates for  heating  and  lighting  and  general  care  of  the  building  and 
contents. 

Money  statements. 

GUN  AND  HOBTAB  BATTBRIEB. 

Emplacements  for  five  lO-inch  and  two  IS-inch  guns  on  nondisappearing  earriaget, 

July  1,  1901,  balance  unexpended $747. 19 

June  30,  1902,  amount  expended  during  fiscal  year 712. 84 

Deposited  to  credit  Treasurer  United  States 84.S5 

Emplacements  for  three  10-inch  guns  on  disappearing  carriages. 

[Allotment  made  for  two  emplacements.] 

July  1,  1901,  balance  unexpended $71, 180. 23 

Amount  allotted  since 17, 000. 00 

88, 180. 23 

June  30,  1902,  amount  expended  during  fiscal  year $34, 053. 47 

Amount  transferred 510. 00 

34,663.47 

July  1,  1902,  balance  unexpended 53,616.76 

July  1,  1902,  outstanding  liabilities   3,172.21 

July  1, 1902,  balance  available 60,444.55 

[Allotment  made  for  one  emplacement.] 

Allotted  during  fiscal  year $23,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 11, 027. 62 

July  1,  1902,  balance  unext>ended 11,972.38 

July  1,  1902,  outstanding  liabilities 3,406.78 

July  1,  1902,  balance  available 8,665.60 

Mortar  battery  No.  S. 

July  1,  1901,  balance  unexpended $49,414.15 

Received  by  transfer 1, 025. 10 

Received  on  account  of  overpayment .85 

60,440.10 
June  30,  1902,  amount  expended  during  fiscal  year 48,097.89 

July  1,  1902,  balance  unexpended 2,342.21 

July  1,  1902,  outstanding  liabilities 2,152.85 

July  1, 1902,  balance  available 189.86 

Emplacements  for  three  8-inch  guns  on  disappearing  carriages. 

July  1,  1901,  balance  unexpended $2,128.42 

June  30,  1902,  amount  expended  during  fiscal  year •      2, 128. 42 

Emplacements  for  two  6-inch  rapid-fire  guns. 

July  1, 1901.  balance  unexpended $90,000.00 

June  30, 1902,  amount  transferred  during  fiscal  year 80^000.00 
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EmplacemeniB  for  two  S-inch  rapid-fire  guns, 

July  1,  1901,  received  by  transfer $30,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 500. 00 

Amount  withdrawn  from  Treasury 29, 500. 00 

Emplacements  for  6-inch  rapidfire  guns  on  balanced-pillar  mounts,  Siie  No.  3. 

July  1,  1901,  balance  unexpended $1,276.24 

June  30,  1902.  amount  expended  during  fiscal  year 1, 276. 24 

JSmplacements  for  three  S-inch  rapid-fire  guns,  mounts  not  determined, 
[Allotment  made  for  two  emplacements  only.] 

July  1, 1901,  balance  unexpended $9, 425. 44- 

June  30, 1902,  amount  expended  during  fiscal  year $2, 560. 40 

Amount  withdrawn 4, 200. 00 

Amount  deposited  to  credit  Treasurer  United  States 2, 665. 04 

9,425.44 

Emplacements  for  two  S-inch  rapid-fire  guns, 

July  1,1901,  balance  unexpended $3,209.00 

June  30,  1902,  amount  expended  during  fiscal  year 3, 209. 00 

Emplacemeuts  for  four  Scinch  rapid-fire  guns, 

July  1,  1901,  balance  unexpended $11, 184. 55 

June  30,  1902,  amount  expended  during  fiscal  year 11, 184. 55 

Emplacements  for  two  S-inch  rapid-fire  guns. 

July  1, 1901,  balance  unexpended $3, 023. 64 

Received  by  transfer 720. 00 

8, 743. 64 
June  30,  1902,  amount  expended  during  fiscal  year 3, 585. 78 

July  1,  1902,  balance  unexpended  and  available 157. 86 

I^ire  and  battery  commanders^  stations, — At  the  beginning  of  the 
year  contracts  had  been  made  for  the  erection  of  two  fire  commanders' 
stations  and  two  battery  commanders'  stations,  all  low-site  type. 
During  the  year  these  were  all  built  complete  and  sites  graded  around 
them.  One  fire  commander's  station  and  two  battery  commanders' 
stations,  high-site  type,  were  under  construction  by  hired  labor. 
These  were  so  far  advanced  as  to  be  available  for  use  had  it  been  nec- 
essary to  use  them  at  the  close  of  the  year,  but  they  were  unfinished 
owing  to  dela^  in  receipt  of  metal  work  and  glass  for  the  roofs. 
Temporary  shingle  roofs  were  provided. 

Money  statements. 

GUN  AKD  MOBTAR  BATTERISB. 

Fire  commander* s  station,  Site  No.  1. 

July  1, 1901,  balance  unexpended $4,932.25 

June  30,  1902,  amount  expended  during  fiscal  year 3,358.19 

July  1,  1902,  balance  unexpended 1,574.06 

July  1,  1902,  outstanding  liabilities $10.00 

July  1,  1902,  amount  covered  by  uncompleted  contracts 1,030.00 

1,040.00 

July  1, 1902,  balance  available 584.06 
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Fire  commander' %  atationf  Site  No.  9, 

July  1 ,  1901 ,  balance  unexpended $2, 370. 00 

June  30,  1902,  amount  expended  during  fiscal  year 995. 43 

July  1,  1902,  balance  unexpended 1, 374. 57 

July  1,  1902,  outstanding  liabilities 1, 082. 76 

July  1,  1902,  balance  available 291.81 

Fire  commander's  station,  Site  No.  4* 

July  1,  1901,  balance  unexpended $4,870.50 

June  30,  1902,  amount  expended  during  fiscal  year $2, 729. 80 

Amount  transferred .' 168. 30 

2, 898. 10 

July  1,  1902,  balance  unexpended 1,972.40 

July  1,  1902,  outstanding  liabilities $2.18 

July  1,  1902,  amount  covered  by  uncompleted  contracts 1, 030. 00 

1, 032. 18 

July  1, 1902,  balance  available 940.22 

Battery  commander's  station,  Site  No,  S, 

July  1,  1901,  balance  unexpended $6,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 2, 205. 20 

July  1,  1902,  balance  unexpended 3,794.80 

July  1,  1902,  outstanding  liabilities 2,317.86 

July  1, 1902,  balance  available 1,476.94 

Battery  commanders'  stations,  Site  No.  4' 

July  1,  1901,  balance  unexpended $10, 112. 65 

June  30,  1902,  amount  expended  during  fiscal  year $4, 960. 93 

Amount  transferred 346. 80 

5, 307. 78 

July  1,  1902,  balance  unexpended 4,804.82 

July  1,  1902,  outstanding  liabilities $4.77 

July  1,  1902,  amount  covered  by  uncompleted  contracts 2, 060. 00 

2, 064. 77 

July  1,  1902,  balance  available 2,740.05 

Special  aUotmenUfor  auxiliary  work. — Work  under  several  special 
allotments  has  been  in  progress  during  the  year.  In  each  case,  except- 
ing under  allotments  for  electric  lighting,  the  work  has  been  practically 
finished.  The  allotments,  the  purposes  for  which  they  were  made, 
with  money  statements,  are  as  follows: 

Money  statemenU. 

CLBARING  GROUND  AND  REMOVING  CONaTRUCTION  PLANT,   SITS  NO.    1. 

July  1,  1901,  balance  unexpended «$499.25 

June  30,  1902,  amount  exj)ended  during  fiscal  year 100. 00 

July  1,  1902,  balance  unexpended 899. 25 

Outstanding  liabilities 104. 25 

July  1, 1902,  balance  available 296.00 

a  Included  in  money  statement  for  mortar  battery  No.  2  in  last  annual  report 
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Inly  1,  1901,  balance  unexpended ntS.SOO.OO 

June  30,  1902,  amount  expended  dnring  fiscal  year 280. 08 

July  1,  1902,  bala]i(.'.'iiii,.>Lp,.ii.U"l 5,519.92 

July  1,  1902,  ouUrtanding  liabilitiea 8.1. 33 

July  1,1902,  balance  available 5,436.59 


July  I ,  ]  901 ,  balance  unexpended f  1, 220. 55 

June  30,  1902,  amount  expended  during  fiscal  year 1. 220. 55 


July  1,  1901,  balance  unexpended *6, 000. 00 

June  30,  1902,  amount  expended  during;  fiecal  year 28:!.  14 

Joly  1,  1902,  balance  nnexpende<t 5,717.8B 

July  1,  1902,  outBtanding  liabilities m.ia 

July  1,  1902,  balance  available 5,634.53 


Joly  1,  1901,  balance  iinexiwnded (1, 222. 46 

June  30,  1902,  amount  expended  during  liHcal  year 1602.45 

Amount  transferml 720. 00 

1.222.46 


July  1,  1901,  balance  unexpended ''$3,000.00 

June  30,  1902,  amount  exjiended  during  tiwal  year 27:).  48 

July  1,  1902,  balance  unexpended 2, 726. 62 

July  1,  1902,  outstanding  liabilities 83. 34 

July  1,  1902,  balance  available 2. 043.18 


July  I,  1901,  balance  unexpended $217.64 

June  ;)0,  1902,  allotted  dunng  fiscal  year 900. 00 

1,117,84 
June  30,  1902,  amount  expended  during  fiBoal  year 1,117.64 

l.ATKINES   AND    n-ATKR-HI1PPI.Y   SVffTBM    AT  BITB  NO.    4, 

July  1,  1901,  balance  unexpended $1,759.27 

June  30,  1902,  amount  expended  during  fiscal  year 1, 759. 27' 

PItDtBBVATlON    AND    RBPAIR  OP   FOBTIFICATIOKS. 

Site  Nu,  1. 

July  1,  1901,  balance  unexpended $1, 980. 00 

June  30,  19C^,  amount  expended  during  fiscal  year 1,980.00 

SiU  No.  S. 

July  I,  1901,  balance  unexpended $423.10 

June  30,    902,  amount  expended  during  fiscal  year 423. 10 

olnt'lnik'il  iTi  nioiii'v  statement  for  mortar  batt«ry  No.  2  in  last  annual  report 
b  Abovo  amount  was  included  in  money  statement  for  mortar  battery  No.  3  in  last 
umiul  report. 
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SiU  No.  4. 

July  1 ,  1901,  balance  unexpended $480. 57 

June  30,  1902,  amount  expended  during  fiscal  year 480. 57 

jpW  care  of  andpuUing  torpedo  material  in  condition  for  permanent  Morale. 

June  30,  1902,  allotted  during  fiscal  year $1,020.00 

June  30,  1902,  amount  expended  during  fiscal  year 1, 020. 00 

Care  of  batteries. 

June  30,  1902,  allotted  during  fiscal  year $575. 10 

June  30,  1902,  amount  expended  during  fiscal  year 575. 10 

Light'home  at  Admiralty  Ilead^  Washington. — The  act  of  March 
3, 1899,  making  appropriation  for  fortifications,  authorized  an  expendi- 
ture of  not  to  exceed  $8,000  from  the  funds  appropriated  by  that  act 
for  moving  or  reconstructing  the  light-house  station  at  Admiralty 
Head,  Washington.  The  old  light-house  being  unfit  for  moving,  plans 
and  specifications  for  a  new  station  were  prepared  by  the  light-nouse 
department.  The  construction  of  the  buildin]^  under  this  office,  by 
hired  labor  and  purchase  of  material  under  existing  regulations,  was 
authorized  by  the  Chief  of  Engineers,  December  24,  1901.  At  the 
close  of  the  year  most  of  the  material  except  the  lantern  was  on  hand. 
The  foundation  and  cistern  were  completed  and  walls  of  building  and 
tower  were  about  two-thirds  completed.  The  woodwork  was  well  up 
with  the  masonry. 

Money  statement. 

July  1,  1901,  balance  unexpended |7,926.V2 

June  30,  1902,  amount  expended  during  fiscal  year 3, 067. 85 

July  1,  1902,  balance  unexpended 4, 859. 07 

July  1,  1902,  outstanding  liabilities 592.33 

July  1,  1902,  balance  available 4,266.74 

Transporting/^  mounting^  and  painting  ordmxince  at  Site  No.  1. — At 
the  beginning  of  the  fiscal  year  five  10-inch  guns  and  carriages,  one 
12-inch  gun  and  carriage,  sixteen  12-iuch  mortars  and  carriages,  and 
two  carriages  for  5-inch  rapid-fire  guns  were  mounted. 

One  12-inch  gun  and  carriage  were  mounted,  and  all  guns,  mortars, 
and  carriages,  except  5-inch  rapid-fire  carriages,  were  painted  during 
the  year. 

Ordnance  was  turned  over  to  artillery  on  June  16,  1902. 

Money  statement. 

July  1,  1901,  balance  unexpended $506. 60 

June  30,  1902,  allotted  dunng  fiscal  year 1,000.00 

1,506.60 
June  30,  1902,  amount  expended  during  fiscal  year 1, 606. 60 

Supplies  for  sea^oast  defences. — The  sum  of  $500,  available  at  the  end 
of  the  last  nscal  year,  for  the  purchase  of  supplies  for  electrical  plants, 
was  withdrawn. 
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2  Y. 

DEFENSES  OF  SAN  JUAN,  PORTO  RICO. 

Officers  in  charge,  Capt.  Clement  A.  F.  Flagler,  Corps  of  Engineers, 
until  May  12,  1902,  and  Capt.  Francis  R.  Shunk,  Corps  of  Engineers, 
since  that  date. 

Preservation  and  repair  of  fortifications. — Estimates  of  the  cost  of 
certain  needed  repairs  to  the  defensive  works  of  San  Juan,  P.  R.,  were 
approved  by  the  Chief  of  Engineers  in  1901.  This  work  was  done  by 
hired  labor.  Besides  numerous  minor  repairs,  the  following  of  the 
more  important  items  may  be  mentioned. 

El  Morro  and  outworks:  Sentry  box  on  lower  level,  damaged  by 
small  shell  during  bombardment,  was  repaired;  ordnance  storeroom 
was  relloored  in  cement  (2,100  square  feet),  whitewashed,  and  new 
doors  hung;  ventilator  of  ammunition  hoist  was  reglazed  and  repaired; 
ventilator  nole  was  cut  to  main  prison:  floors  of  ramps  were  patched 
with  concrete;  old  dilapidated  brick  house  on  lower  level  was  torn 
down;  window  was  made  in  guard  room;  and  iron  door  was  put  on 
storeroom  under  tower. 

San  Cristobal  and  outworks:  Floor  of  main  postern  to  ditch  was 
repaired  throughout;  barbed-wire  fences  were  built  across  south  ends 
of  ditches;  stairs  were  rebuilt  leading  from  main  ditch  to  covered  way; 
main  entrance  ramp  was  refloored  throughout  with  cement;  wooden 
bridge  was  rebuilt,  and  old  traverses  repaired  at  Abanico  battery;  new 
bridge  was  painted,  walls  repaired,  and  new  door  put  on  at  Princesa 
battery. 

Money  Statement, 

July  1,  1901,  balance  unexpended $1, 600. 00 

December  31,  1901,  amount  allotted  by  Chief  of  Engineers 500. 00 

2, 100. 00 
June  30,  1902,  amount  expended  during  fiscal  year 2, 052. 50 

July  1 ,  1902,  balance  unexpended  and  available 47. 50 

Range-jinder  station, — On  February  25, 1901,  the  Chief  of  Engineers 
approved  a  project  for  the  conversion  of  an  old  semaphore  tower  on 
Fort  El  Morro,  San  Juan,  P.  R.,  into  a  peace  practice  station  for 
type  A  range  and  position  finder.  Materials  were  advertised  for,  and 
in  October,  1901,  the  work  was  commenced.  The  roof  was  removed 
from  old  tower  and  walls  razed  to  the  proper  sight  level;  brick  pier 
to  support  instrument  was  built;  the  new  structure  was  then  erected 
in  accordance  with  the  approved  design,  with  galvanized-iron  roof, 
shutters,  ceiled  throughout,  painted,  and  oiled.  By  February,  1902, 
it  was  completed  and  ready  for  the  instrument,  which  has  not  yet 
arrived.  The  observation  room  is  octagonal  in  form,  spacious,  and 
well  ventilated,  having  excellent  exposure  to  the  sea  breeze.  The 
work  was  done  by  hired  labor. 

Money  statement, 

July  1,  1901,  balance  unexpended |1, 000. 00 

June  30,  1902,  amount  expended  during  fiscal  year 930. 14 

July  1,  1902,  amount  unexpended  and  available 69. 86 

(ThiH  balance  is  retained  to  defray  cost  of  installation  of  instrument.) 

******* 
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POST  OF  WASHINGTON  BARRACKS,  DISTRICT  OF  COLUMBIA.— ENGI- 
NEER SCHOOL  OF  APPLICATION,  U.  S.  ARMY— THIRD  BATTALION  OF 
ENGINEERS— ENGINEER  DEPOT,  WASHINGTON  BARRACKS. 


REPORT  OF  MAJ,   W.  M.  BLACK,  CORPS  OF  ENGINEERS,  FOR  THE 

FISCAL  YEAR  ENDING  JUNE  30,  190e. 


Engineer  School  of  Application, 

United  States  Army, 
Washington  Barracks^  Wdshington^  D.  CI,  July  30^  1902. 

General:  1  have  the  honor  to  forward  herewith,  in  duplicate,  the 
annual  report  on  the  post  of  Washinj^ton  Barracks,  D.  C,  the  Engineer 
School  of  Application,  IT.  S.  Army,  the  Third  Battalion  of  Engineers, 
and  the  Engineer  Depot,  Washington  Barracks,  for  the  fiscal  year  end- 
ing June  30,  1902. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Major ^  Corps  of  Engineers^  Commanding, 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U,  S.  A, 


I.— POST  OF  WASHINGTON  BARRACKS,  DISTRICT  OF  COLUMBIA. 

The  reservation  on  which  the  post  of  Washington  Barracks  is  situated 
is  located  on  Greenleafs  Point,  at  the  southern  extremity  of  the  city  of 
Washington,  lying  between  the  Washington  channel  of  the  Potomac 
River  and  the  James  Creek  Canal.  The  total  area  of  the  reservation 
is  69  acres,  of  which  about  60  acres  are  available  for  use,  the  balance, 
lying  along  the  James  Creek  Canal,  being  low  and  marshy.  Ten  of 
the  60  acres  available  for  use  are  reserved  tor  the  general  hospital,  situ- 
ated at  the  northwest  corner  of  the  post.  This  hospital  forms  an 
entirely  separate  command  as  far  as  its  administration  is  concerned,  its 
only  relation  with  the  post  being  that  in  the  absence  of  a  post  hospital 
the  post  sick  are  taken  there. 

Under  contract  made  during  the  past  fiscal  year,  the  lowlands  sub- 
ject to  overflow  are  being  raised  ana  graded  and  on  the  east  and  south 
sides  an  area  of  shoal  water  containing  a  heavy  growth  of  marsh  grass, 
which  has  long  been  complained  of  as  unsanitary,  is  being  filled  and 
protected  by  a  suitable  sea  wall.  The  improvements  when  finished 
will  increase  the  area  available  for  post  uses  by  about  15  acres. 
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In  his  report  dated  April  29,  1901,  Major-General  Brooke  recom- 
mended that  this  post  be  reconstructed  on  modern  and  improved  plans, 
almost  all  of  the  buildings  having  been  converted  from  storehouses 
and  shops  to  their  present  uses,  and  being  unsuitable  in  location, 
arrangement,  and  construction.  The  removal  of  the  Engineer  School 
and  Depot  from  Willets  Point  to  Washington  Barracks  and  the  loca- 
tion at  this  post  of  the  Third  Battalion  of  JEngineers  and  the  engineer 
band  have  made  even  greater  the  necessity  for  the  change  recom- 
mended by  General  Brooke. 

The  garrison  is  crowded  and  uncomfortable,  and  there  is  no  proper 
storage  room  for  the  large  and  valuable  Quantity  of  engineer  material 
pertaining  to  the  depot.  The  valuable  models  belonging  to  the  Engineer 
School  museum  have  not  been  even  unpacked,  for  lack  of  space. 
During  the  past  year  it  was  decided  to  locate  the  Army  War  College 
at  the  post  and  to  reconstruct  it  throughout  on  plans  devised  by  a 
Board  of  engineer  officers  under  the  advice  of  Mr.  C.  F.  McKim,  of 
New  York,  and  approved  by  the  Chief  of  Engineers  and  by  the  Secre- 
tary of  War.  Congress  at  its  past  session  made  provision  for  beginning 
this  work. 

To  fit  the  post  for  occupation  by  the  increased  garrison,  allotments 
were  made  in  the  fall  by  the  Quartermaster's  Department.  The  funds 
were  expended  only  for  such  work  as  was  immeaiately  necessary,  and, 
as  far  as  possible,  with  a  view  to  the  future  use  in  the  reconstructed 
post  of  the  more  expensive  material  bought. 

There  is  no  telegraph  office  on  the  post,  but  there  is  a  connection 
with  the  cit}^  telephone  system.  Important  official  telegraph  messages 
are  delivered  over  the  telephone,  in  addition  to  the  regular  messenger 
system. 

Four  mails  are  sent  out  and  received  daily,  except  Sunday,  on  which 
day  there  is  but  one.  The  mail  is  carried  to  and  from  the  branch  office 
on  Four-and-a-half  street  by  an  enlisted  man  specially  detailed  for  that 
purpose. 

Tnere  is  a  post  telephone  system  furnished  by  the  Signal  Depart- 
ment of  the  Army.  This  system,  so  far  as  it  goes,  renders  excellent 
service.     Due  to  the  length  of  the  post,  however,  it  should  be  enlarged. 

The  post  is  supplied  with  water  from  the  city  mains,  and  no  com- 
plaint, except  that  which  applies  to  the  whole  city,  can  be  made. 

The  lighting  of  the  post  is  by  means  of  gas.  The  pressure  is  poor 
and  the  lighting  unsatisfactory,  as  well  as  very  expensive. 

There  is  a  site  and  butt  for  a  target  range  on  the  post.  Authority 
for  use  of  range  for  distances  up  to  200  yards  was  granted  on  July  2 
of  this  year  by  the  Secretary  of  War. 

The  garrison  of  the  post  during  the  portion  of  the  year  beginning 
October  10,  1901,  has  consisted  of  engineer  troops  of  the  Third  Bat- 
talion of  Engineers — Companies  I,  K,  and  L  and  the  engineer  band 
since  October  10,  and  company  M  since  December  25,  1901. 

Officers  of  the  Corps  of  Engineers  on  duty  with  the  battalion  during 
the  year  are  reported  later.  Other  officers  have  been  on  duty  at  the 
post  since  the  arrival  of  the  battalion  in  October,  as  follows: 

Capt.  Edward  Burr,  Corps  of  Engineers,  joined  November  13,  1901;  instmctor  in 
electrics. 

Capt.  Charles  H.  McKinstry,  Corps  of  Engineers,  joined  November  10,  1901; 
instructor  in  civil  engineering. 

Cant.  William  V.  Judson,  Corps  of  Engineers,  joined  November  6, 1901;  instmctor 
in  military  engineering. 
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Capt.  John  Hamilton  Stone,  Medical  Department,  joine<l  May  2,  1902;  post 
sorseon. 

(Sipt.  Morton  J.  Henry,  Subsistence  Department,  relieved  October  31,  1901;  post 
commissary. 

First  Lieut.  Joseph  H.  Ford,  Medical  Department,  joined  October  31, 1901,  relieved 
May  10,  1902;  post  surgeon.* 

First  Lieut.  Conrad  K.  Koerper,  Medical  Department,  joined  October  6,  1901, 
relieved  November  1,  1901;  post  surgeon. 


SUBPOST  OF  FORT   FOOTE,  MARYLAND. 

This  post  is  situated  on  the  Maryland  bank  of  the  Potomac  River 
about  8  miles  south  of  the  city  of  Washington.  It  has  a  total  area  of 
66  acres.  The  main  portion  of  the  post  is  a  plateau  at  an  average 
elevation  of  80  feet  above  the  river.  This  plateau  is  cleared  ground 
and  on  it  are  located  an  old  fort  and  such  of  the  wooden  stmctures 
built  for  the  accommodation  of  the  garrison  as  are  still  standing. 

From  the  plateau  the  ground  slopes  away  rapidly  toward  the  river 
on  the  west  and  more  gradually  toward  the  north,  these  slopes  being 
heavily  wooded.  A  ravine,  m  which  it  is  proposed  to  lay  out  a 
300-yard  target  range,  forms  the  northeastern  boundary,  the  bottom, 
which  is  marshy,  being  about  50  yards  wide.  The  post  lends  itself 
very  readily  to  such  drills  as  are  necessary  to  fit  engineer  troops  for 
field  service,  the  ravine,  with  its  heavily  wooded  banks,  being  an  ideal 
place  for  bridge  construction,  while  the  plateau  above  may  be  used  for 
earthwt)rks.  Demolitions  can  be  carried  on  in  the  old  fort.  About 
5  acres  are  now  under  cultivation  for  the  use  of  the  battalion,  a  detail 
of  1  noncommissioned  officer  and  8  men  being  stationed  there  for  this 
purpose.  This  detail  is  changed  each  two  weeks.  The  reservation  is 
under  the  direct  supervision  of  an  ordnance  sergeant. 

Fort  Foote  has  not  been  garrisoned  as  a  regular  post  for  a  numl^er  of 
years,  and  was  placed  under  the  command  of  the  commanding  officer 
at  Washington  Barracks,  for  drill  purposes,  by  authority  of  the  Sec- 
retary of  War,  given  November  26,  1901. 

The  water  supply  is  from  springs,  the  water  of  two  of  which  was 
analyzed  with  tne  following  results: 

Analysis  stated  in  parts  per  100^000. 


No.  of  sample. 

Chlorine. 

1.0 
.6 

Nitrites. 

Nitrates. 

Free  am- 
monia. 

None... 
None... 

Albumi- 
noid am- 
monia. 

Required 
oxygen. 

Total 
solids. 

1 

None . . . 
None . . . 

Trace... 
Trace... 

0.004 
.0001 

0.060 
.052 

• 

4 

2 

6 

The  post  surgeon  states  ''the  report  shows  that  both  are  very  pure 
waters." 

The  buildings  are  old  and  in  general  in  a  bad  state  of  repair.  An 
itemized  statement  follows: 

Officers'  quarters,  two  sets;  condition  fair. 

Officers'  quarters,  two  sets;  condition  poor. 

Barracks;  condition  poor. 

Hospital;  condition  fair. 

Guardhouse;  condition  fair. 

Stable;  condition  fair. 

Administration  building;  condition  poor. 

Carpenter  and  blacksmith  shop;  condition  poor. 
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Storehouse;  condition  poor. 
Bakehouse;  condition  poor. 
Five  sets  noncommissioned  officers*  quarters;  condition  poor. 

■ 

These  buildings  were  built  between  1868  and  1870;  cost  unknown. 

II.— ENGINEER  SCHOOL  OF  APPLICATION,  U.  S.  ARMY. 

Commandant. 

Maj.  William  M.  Black,  Corps  of  Engineers. 

The  regulations  of  this  school  are  to  be  found  in  the  Army  Regula- 
tions and  in  General  Orders,  Nos.  146  and  155,  Headquarters  of  the 
Army,  series  of  1901.  No  detailed  regulations  have  as  yet  been 
adopted. 

Tiie  name  of  this  school  was  formerly  "The  United  States  En^neer 
School,"  but  was  changed  in  accordance  with  General  Orders,  No.  146, 
above  mentioned. 

The  period  of  instruction  of  oflScers  is  two  years,  beginning  Octo- 
ber 1.  Due  to  the  necessary  delay  incident  to  moving  the  school  from 
Willets  Point  to  Washington  Barracks  in  October,  the  regular  course 
of  instruction  aid  not  begin  until  December  1. 

The  methods  of  instruction  were  by  lectures;  by  a  course  of  read- 
ing, the  student  officers  taking  notes  and  submitting  them  to  the 
invstructor:  and  by  preparation  of  theses  and  projects  on  i^bjects 
selected  by  the  instructors.  At  the  close  of  each  course,  after  an 
examination  before  the  academic  staff,  the  students  were  rated  as 
"proficient  with  honor,"  "proficient,"  or  "deficient,"  according  to 
their  work. 

The  following  statement  shows  the  course  of  instruction  as  approved 
by  the  Chief  of  Engineers: 

A. — Department  of  Military  Engineering,  Including  Ordnance  and  Armob. 

Instructors:  Capt.  James  F.  Mclndoe,  Corps  of  Engineers,  until  November  7, 1901; 
Capt.  William  V.  Judson  from  that  date. 

The  ten  and  a  half  weeks'  course  of  instruction  began  December  2, 
1901,  and  continued  until  February  19,  1902. 
The  following  are  the  titles  of  subjects  studied: 


Warships;  influence  of  sea  power  on  land  operations;  combined  operations; 
coast  guns  and  mortal's;  projectiles;  explosives;  concrete;  harbor  defenses;  projects 
for  attack  and  defense;  field  engineering;  duties  of  engineer  officers  on  standuty; 
service  of  security  and  information;  organization  and  tactics;  care  and  tranfiportation 
of  troops;  the  art  of  war;  study  of  campaigns  illustrating  the  principlee  of  strat^y, 
logistics,  and  grand  tactics. 

During  the  course  the  student  officers  were  taken  to  the  naval  gun 
foundry  at  Washington.  As  a  part  of  the  examination  in  militery 
engineering,  each  officer  was  required  to  prepare  a  thesis  on  a  subject 
selected  by  the  instructor. 

B. — Department  op  Civil  Engineebino. 
Instructor:  Capt.  Charles  H.  McKinstry,  Corps  of  Engineers. 

The  course  of  eight  weeks  for  the  first  winter's  class  b^an  Decem- 
ber 2,  1901,  and  ended  January  31,  1902. 
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Details  of  this  course,  ordered  upon  the  recommendation  of  the 
academic  staff,  were  as  follows: 

Surveying;  applied  mechanics;  framed  structures;  materials  of  construction; 
roads  and  pavements;  foundations  and  masonry  construction,  omitting  concrete. 

During  the  course  the  students  were  taken  to  examine  the  District 
quarries  and  stone  crushing  phint. 

The  course  of  eight  weeks  for  the  second  winter's  class  began  Feb- 
ruary 20,  1902.  and  ended  April  17,  1902. 

Details  of  tne  course,  ordiered  upon  the  recommendation  of  the 
academic  staff,  were  as  follows: 

Canals;  improvement  of  nontidal  rivers;  improvement  of  harbors,  including  tidal 
rivers,  dredging,  and  light-houses;  domestic  sanitation;  water  supply;  sewers;  plunib- 
ing  and  sewage  disposal;  estimates,  contracts,  eminent  domain,  riparian  rights,  and 
office  work. 

As  a  part  of  the  examination  in  both  classes  each  oflScer  was  required 
to  prepare  a  thesis. 

C. — Depaktment  op  Elbctrics. 

Instructors:  Capt.  Francis  R.  Shunk,  Corps  of  Engineers,  until  November  20, 1901, 
and  Capt.  Edward  Burr,  Corps  of  Engineers,  since  tnat  date. 

The  ten  weeks'  course  began  February  1, 1902,  and  ended  April  7, 
1902. 

Details  of  the  course,  ordered  upon  the  recommendation  of  the 
academic  staff,  were  as  follows: 

General  principles;  direct  and  alternating  currents;  ^nerators;  motors;  trans- 
formers; stora^  Datteries;  conductors;  insulators;  conduits;  arc  and  incandescent 
lamps;  searchlights;  measuring  and  testing  apparatus;  telephone;  wireless  telegra- 
phy; signaling  apparatus;  lightning  protection;  applicatioHs,  including  specifications, 
tests,  and  management  of  plant. 

During  the  course  the  officers  made  an  examination  of  the  several 
lighting  and  power  plants  of  this  city. 

As  a  part  of  the  examination  in  electrics,  each  officer  was  required 
to  prepare  and  submit  a  thesis  on  a  selected  subject. 

A  snort  course  in  mechanical  engineering  was  also  given  both 
classes. 

Due  to  the  fact  that  the  second  winter's  class  had  had  a  portion  of 
the  course  the  preceding  year,  the  time  of  instruction  for  the  two 
classes  was  not  the  same. 

The  first  winter's  course  of  three  weeks  began  April  8  and  ended 
April  28. 

The  second  winter's  course  of  one  and  a  half  weeks  began  April  19 
and  ended  April  28. 

Details  of  the  course  of  instruction,  ordered  upon  the  recommenda- 
tion of  the  academic  staff,  were  as  follows: 

Fuels;  boilers;  steam  engines  and  accessories;  hot-air,  gasoline,  and  oil  engines; 
water  motors. 

The  season  of  practical  instruction  during  the  past  year  began  May 
1,  1902.  During  this  season  practical  instruction  was  given  in  pho- 
tography and  reconnaissance  under  Capt.  W.  V.  Judson,  and  in  sur- 
veying and  astronomy  under  Capt.  C.  H.  McKinstry. 

The  following  officers  have  taken  the  full  course  in  reconnaissance 
and  photography:  Lieuts.  E.  M.  Rhett,  A.  B.  Putnam,  A.  E.  Waldron, 
M,  J.  McDonough,  W.  P.  Stokey,  J.  H.  Poole,  ana  H.  C.  Jewett. 
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Lieut.  E.  M.  Adams  was  relieved,  after  finishing  a  portion  of  the 
course,  on  account  of  his  assignment  as  assistant  to  the  post  quarter- 
master by  direction  of  the  Chief  of  Engineers. 

Details  of  the  course  in  reconnaissance,  surveying,  and  photography 
are  as  follows: 

Reconnaissance. — A  road  sketch  and  report  (5  miles  of  road).  Reconnaissance  of 
a  position,  embracing  a  field  map  of  about  li  square  miles  of  ground;  a  report;  land- 
scape sketches  and  photographs. 

Surveyiny. — Practical  field  work  covering  method  of  topographic  "nd  hydrographic 
surveying;  railroad  work,  including  curves,  turnouts,  etc. 

Measurement  of  a  base;  use  of  transit,  stadia,  and  level;  making  and  platting  sound- 
ings, including  use  of  sextant;  current  measurement. 

Fhotography. — Negatives  on  dry  plates  and  films;  use  of  developers  and  intensi- 
fiers;  silver  printing,  finishing,  and  mounting;  blue  and  brown  printing;  bromide 
printing. 

The  following  officers,  transferred  to  the  Corps  of  Engineers  and 
assigned  to  duty  at  this  post,  arrived  too  late  to  taKe  the  regular  course 
of  theoretical  instruction,  but,  as  stated,  took  the  course  in  reconnais- 
sance and  photography :  Lieutenants  Putnam,  Waldron,  McDonough, 
and  Stokey. 

During  the  present  season  of  1902  practical  work  in  astronomy  has 
been  carried  on  by  Lieutenants  Rhett,  Poole,  and  Jewett. 

The  following  is  the  ordinary  routine  of  observations  with  the 
several  astronomical  instruments  after  reasonable  proficiency  has  been 
attained  by  preliminary  practice: 

Sextant. — Determination  of  time  by  single  altitude  of  the  sun;  time  by  equal  alti- 
tudes of  the  sun;  time  by  single  altitude  of  star. 

Transit. — Time  by  meridian  transit  of  stars,  using  8  time  and  2  azimuth  stan 
according  to  method  used  by  Coast  and  Geodetic  Survey. 

Zenith  telescope. — LatitiiCle,  Talcott  method. 

Lieuts.  W.  P.  Wooten  and  T.  H.  Jackson,  having  finished  the 
prescribed  course  of  two  years,  were  relieved  from  duty  at  the  Engi- 
neer School  of  Application  and  were  granted  diplomas.  Lieut.  C.  S. 
Smith,  who  was  relieved  from  duty  on  September  19,  1901,  was  also 
granted  a  diploma.  Lieut.  W.  D.  Connor,  quartermaster  and  com- 
missary, and  jLieut.  F.  C.  Boggs,  adjutant  of  the  battalion  and  of  the 
post,  took  a  portion  of  the  course  in  military  engineering,  but  on 
account  of  their  other  duties  found  it  impossible  to  continue  it  in  a 
satisfactory  manner. 
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The  following  table  shows  the  work  completed  by  the  student  officers 
to  June  30,  1902: 
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In  addition  to  the  above,  with  the  assistance  of  Lieut.  Col.  W.  R. 
Livermore,  Corpa  of  Engineers,  practical  problems  in  the  tactics  of  a 
battlefield  were  studied  on  two  afternoons  by  the  officers  attached  to 
the  school,  using  the  Livermore  American  Kriegspiel  apparatus. 

Although  hampered  by  the  move  from  Willets  Point,  the  fact  that 
this  was  toe  fir.st  year  for  each  of  the  instructors  and  each  had  to  pre- 
pare his  course,  tlie  absence  of  clerical  assistance  for  the  instructors, 
the  absence  of  any  electrical  apparatus,  the  absence  of  proper  school 
furniture,  the  necessary  alterations  in  the  school  building,  the  lack  of 
models,  due  to  the  fact  that  there  is  as  yet  no  place  at  the  post  where 
those  belonging  to  the  museum  can  bo  exhibited  and  used,  and  the 
other  obstacles  mcident  to  removal  and  reorganization  with  insufficient 
funds,  the  work  of  the  school  has  been  in  the  main  satisfactory  and 
certainly  better  than  might  have  been  reasonably  expected. 

The  instructors  and  student  officers  have  shown  interest  and  energy 
in  their  work. 

The  assignment  of  instructors  to  the  school  without  company  duties 
permits  them  to  give  their  time  wholly  to  preparation  for  and  impart- 
ing instruction  with  a  minimum  of  interruptions,  and,  further,  aliowa 
.  the  company  commanders  to  devote  their  full  time  to  the  theoretical 
and  practical  instruction  of  the  enlisted  men  of  their  commands.  The 
advantages  of  this  policy  are  evident  in  the  marked  increase  in  the 
amount  and  character  of  the  instruction  given  to  both  student  officers 
and  enlisted  men  and  in  a  degree  of  efficiency  on  the  part  of  the  men 
which  has  elicited  praise  from  higher  officers  of  the  service. 

Due  to  the  nature  of  the  coarse  and  to  the  constant  advances  made 
in  the  subjects  taught,  text-books  can  not  be  used  excepting  in  the 
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more  eleinentarv  portions.  This  fact  entails  a  great  amount  of  labor 
for  the  instructors  in  preparing  proper  notes  and  references  for  the 
student  officers.  In  addition,  the  preparation  of  the  Engineer  Man- 
ual, of  which  report  is  made  later,  the  translation  and  compilation  of 
new  information  on  engineering  subjects  for  the  use  of  the  school  and 
of  the  Corps  of  Engineers,  and  the  investigation  of  special  subjects 
directed  by  higher  authority  require  a  large  amount  of  clerical  work, 
which  during  the  past  3* ear  has  been  done  to  a  great  extent  by  the 
instructors,  thus  taking  time  which  could  be  more  advantageously 
emplo\'ed  on  a  higher  chiss  of  work.  It  is  hoped  that  in  the  f  utui^ 
sufficient  clerical  assistance  can  be  furnished  to  permit  a  more  econom- 
ical use  of  their  time  and  to  aid  in  making  the  school  more  broadly 
useful  to  the  Corps  of  Engineers  and  to  the  Amiy  at  large. 

The  electrical  laboratory  is  being  fitted  up  from  an  allotment  made 
by  the  Secretary  of  War. 

A  part  of  the  work  of  the  school  has  l)een  in  training  selected  men 
of  the  Third  Battalion  of  Engineers  in  the  various  mechanical  trades. 
Instruction  was  given,  somewhat  on  the  lines  of  the  New  York  Trade 
School,  in  caqxMitry,  blacksmithing,  masonrv,  and  plumbing  under 
the  direction  of  Captain  Burr.  Instruction  m  printing,  telegraphv, 
and  photography  was  under  the  direction  of  the  adjutant,  and  that  in 
mechanical  and  topographical  drafting  under  the  direction  of  Captain 
McKinstr}'.  Instiiiction  in  care  and  management  of  steam  plant  is 
being  given  during  the  summer  season  with  a  steam  launch  and  a  steam 
road  roller.  Two  details  of  one  or  two  men  were  made  from  each 
company  for  each  branch  of  instruction,  and  these  details  alternated 
weekly,  so  that  the  men  should  not  lose  too- much  of  the  regular  com- 
pany instruction.  As  the  men  became  proficient  or  as  individuals 
showed  lack  of  aptitude  or  interest,  new  details  were  made. 

The  greater  part  of  the  trade-school  work  began  in  October,  instruc- 
tion in  each  branch  being  started  as  soon  as  facilities  therefor  were 
available.  The  photographic  work  could  not  be  begun  until  March^  it 
having  been  necessary  to  make  structural  changes  in  an  old  guard- 
house to  fit  it  for  a  laf)oratory. 

Work  in  all  branches  excepting  caipentry  and  photograph}'  was 
stopped  on  April  1,  and  instruction  in  caqientry  on  June  1.  As  stated 
above,  instruction  in  the  carci  and  management  of  a  steam  plant  was  not 
l)egun  until  May,  no  plant  having  l>een  available.  It  is  expected,  with 
funds  now  available,  to  provide  during  the  coming  j^ear  increased 
instruction  in  this  branch  and  also  instruction  in  the  simpler  forms  of 
machine-shop  work.  The  following  statement  gives  a  synopsis  of  the 
work  done: 

CarperUry. — Sawinp,  hand  and  (Tosscut;  planing;  mitering;  rahbetting;  framing, 
including  houHe  and  ])ridge  work.     Numlwr  of  men  instrutrteS,  20. 

liUickinmthnuj. — Welding;  tempering;  forging;  filing;  draw  filing;  threading  and 
making  befits;  t(K>l  making.     Num]x?r  of  men  instructed,  8. 

MaMmnj, — Mixing  mortar  and  concrete;  building  brick  walls  and  piers;  laying 
brick  flrx^rs.     Numln^r  of  men  instructed,  10. 

Plnmhing. — Soldering;  wiping  joints;  setting  up  plumbinj^  fixtures,  with  special 
reference  to  Kanitary  arrangement  of  same;  tapping  mams.  Number  of  men 
instructcHl,  8. 

Mechaniail  and  topographical  drauung. — (Geometrical  ct)nstniction;  elevation  and 
pcrsjKictive;  conventional  signn;  reconnaissance  and  plotting  from  notes;  general 
practice  in  tracing.     NumWr  of  men  instructed,  9. 

lYivtmg. — Setting  and  distributing  type;  setting  up  work;  use  of  press.  Number  of 
men  instructed,  10. 
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Telegraphy, — Setting  up  and  wiring  instruments;  sending  and  receiving  by  ear. 
Number  of  men  instructed,  8. 

Photography. — Exposing,  developing,  fixing,  intensifying,  and  reducing  dry  plates 
and  films;  printing  on  madura,  blue,  solio,  and  velox  papers;  toning,  fixmg,  niount- 
ing,  and  burnishmg  prints;  making  all  solutions;  sensitizing  mue-print  paper; 
copying  and  enlarging.     Number  of  men  instructed,  23. 

iSteam  plant. — Management  of  steam  launch  and  steam  road  roller.  Number  of 
men  instructed,  6. 

The  object  of  the  ti'ade-school  instruction  is  two  fold.  It  is  desired 
so  to  instruct  the  companies  of  the  battalion  that  there  will  be  men  in 
each  competent  to  perform  any  class  of  work  which  may  be  required 
in  exposed  situations  during  active  operations  of  an  army  in  the  field, 
when  civilian  labor  is  not  available.  The  second  object  is  to  give  as 
wide  a  training  to  the  men  as  practicable,  so  as  to  develop  to  the  full- 
est extent  individual  intelligence.  Incidentally,  such  mechanical  train- 
ing is  appreciated  by  the  soldier.  In  so  far  as  it  has  been  tested,  the 
system  has  worked  well,  and  it  is  believed  that  the  introduction  of  at 
least  a  part  of  this  training  in  the  other  branches  of  the  service  would 
be  advantageous.  It  is  noted  that  action  on  these  lines  has  recently 
been  taken  by  Norway  and  Sweden. 

ENGINEER   FIELD  MANUAL. 

Chapter  I,  *' Topographical  Reconnaissance"  was  completed,  as 
stated  in  the  last  report.  A  small  edition  was  printed  and  circulated 
for  criticism.  Work  on  the  remaining  parts  was  suspended  during  the 
organization  of  the  Third  Battalion  and  the  removal  to  Washington 
Barracks. 

On  November  7  Capt.  W.  V.  Judson,  Corps  of  Engineers,  was 

S laced  in  charge  of  the  work,  in  addition  to  his  other  duties.  Captain 
udson  thoroughly  revised  Part  II,  "Military  Bridges,"  and  added 
much  new  matter.  This  part  is  now  practically  read^  for  the  printer. 
The  chapters  on  '^Military  roads"  and  "Military  railroads"  are  now 
in  course  of  preparation  by  Captain  Judson.  On  May  31  Capts. 
Edward  Burr  and  Charles  ft.  McKinstry,  in  addition  to  their  other 
duties,  were  directed  to  prepare  the  chapters  on  "Demolitions"  and 
"Camping,  sanitation,  and  water  supply,"  respectivelv.  Both  chap- 
ters are  under  way.  The  work  has  been  much  retarded  by  the  lack 
of  proper  clerical  assistance,  which  could  not  be  obtained  on  account 
of  absence  of  funds  for  the  purpose,  and  by  the  other  duties  of  the 
officers. 

During  the  past  year  an  instiniment  has  been  devised  at  the  school 
for  reconnaissance  work,  with  the  object  of  meeting  certain  objections 
found  to  the  UoC  of  the  "  Batson  board,"  a  patented  article,  and  to  the 
cavalry  sketching  case.  The  instrument  is  called  a  "  hand  plane 
table,"  and  was  manufactured  by  Keuflfel  &  Esser,  who  cooperated 
most  cordially  in  working  out  the  plans.  This  instrument  has  been 
partially  tested  here,  and  with  .certain  very  minor  changes  promises 
to  be  satisfactory. 

Much  consideration  has  been  given  to  the  subject  of  intrenching 
tools,  and  a  Board  of  officers,  composed  of  the  company  commanders 
of  the  Third  Battalion,  has  made  tests  of  several  devices,  some  of 
which  give  promise  of  good  results. 

Two  forms  of  trestles,  designed  to  take  the  place  of  the  unsatisfac- 
tory service  trestle  of  the  ponton  train,  have  also  been  tested,  with 
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good  results.  One  was  inadt  on  designs  of  Captain  McKinstry  and 
one  on  designs  of  Sergeant  Cudworth  and  Private  Schenk,  of  Com- 
pany M. 

III.— THE  THIRD  BATTALION  OF  ENGINEERS. 

When  the  Second  Battalion  of  Engineers  departed  for  the  Philip- 
pines on  June  17,  1901,  a  detachment  of  45  men  of  the  original  Imitat- 
ion was  left  from  which  to  form  the  three  companies  of  the  Third 
Battalion,  which  were  to  be  stationed  at  Willetts  Point.  Of  this 
number  7  were  on  detached  service  and  4  on  furlough.  On  account 
of  this  small  command  details  for  routine  work  were  reduced  to  the 
minimum,  and  to  this  end  all  the  men  present  were  provisionally 
formed  into  Compan}^  I,  with  the  intention  of  dividing  into  three 
companies  as  soon  as  the  enlisted  strength  should  exceed  90  men. 
Companies  K  and  L  were  formed  into  skeleton  companies,  composed 
of  the  officers  assigned  to  those  companies  per  Geneiul  Orders,  No.  22, 
AdjutantrGeneral  s  Office,  February  2(),  1901,  and  of  the  enlisted  men 
absent  on  detached  service.  On  July  17  the  strength  having  increased 
to  the  desired  amount,  Companies  K  and  L  were  expanaed  by  the 
transfer  of  men  from  Company  I.  Recruiting  for  the  battalion  was 
carried  on  throughout  the  country,  special  recruiting  being  cari'ied  on 
by  three  officers  of  the  battalion  per  authonty  of  Special  Orders,  No. 
160,  Adjutant-General's  Office,  Lieutenant  Smith,  stationed  at  Detroit, 
Mich.,  Lieutenant  Jackson  in  northern  Maine,  and  Lieutenant  Jewett 
at  Buffalo,  N.  Y.  By  the  end  of  August  the  average  strength  per 
company  was  75  men,  which  was  increased  to  95  men  during  Septem- 
ber. During  July,  August,  and  September  the  regular  guard  and 
police  duties  were  carried  on;  the  companies  were  instructed  in  infan- 
tiy  drill,  school  of  the  pontoneer,  construction  of  ponton,  spar,  and 
trestle  bridges,  and  details  from  the  different  companies  received 
instruction  in  telegraphy- ,  plumbing,  blacksmithing,  <5arpentry,  ma- 
soniy,  and  operation  of  electrical  and  marine  engines. 

Details  of  noncommissioned  officers  and  selected  private*  also 
received  instruction  in  reconnaisance. 

On  September  6, 1901,  General  Orders,  No.  117,  Adjutant-Generars 
Office,  directing  the  Third  Battalion  of  Engineers  and  the  Engineer 
School  of  Application  to  proceed  to  and  take  station  at  Washington 
Barracks,  D.  C,  was  received.  The  following  report  of  change  of 
station  was  submitted  bv  me  on  October  25,  1901: 

On  September  B,  1901,  the  following  order  was  received: 

Genera  I.  Orders,  1  Headquartebs  of  the  Army, 

No.  117.  J  Aixjutant-General's  Office, 

Washington^  September  ^,  1901. 


]»and  and  Companies  I,  K,  and  L,  Third  Battalion,  to  Washington  Barracks,  I).  C. 

The  staff  of  the  school  and  student  officers  will  proceed  to  Washington  Barracks, 
D.  C,  the  travel  enjoined  being  necessary  for  the  public  service. 

The  Fourth  Battery,  Field  Artillery,  will  Ix?  relieved  from  duty  at  Washington 
Barracks,  D.  C\,  and  will  proceeii  to  Fort  Myer,  Va.,  and  take  station. 

The  Quartermaster's  Dei>artment  will  furnish  the  necessary  transportation,  the 
Subsistence  Department  suitable  rations,  and  the  Medical  Department  the  proper 
medical  attendance  and  supplies. 

By  command  of  LjBUTENAjrr-GENERAL  Miles: 

Thomas  Ward, 
Acting  Ai^jukmtrGenerdl, 
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In  order  to  enable  the  requirements  of  this  order  to  ])e  carried  out  as  expeditiously 
as  possible,  the  morning  drills  of  the  Third  Battalion  of  Engineers,  except  recruit 
drills,  were  discontinued  on  September  8,  and  all  availal)le  men  were  ordered  to 
attend  fatigue  calls  daily,  and  were  engaged  in  packing  and  preparing  for  shipment 
the  tools  and  material  and  other  property  pertaining  to  the  Engineer  School  and  the 
Third  Battalion  of  Engineers.  The  supervision  of  the  prei)aratiou  and  packing  of 
the  property  was  divided  as  follows: 

Capt.  Francis  R.  Shunk,  CJorps  of  Engineers,  was  put  in  charge  of  the  preparation 
of  such  torpedo  and  electrical  supplies  as  were  to  be  transferred  to  the  artillery  and 
such  electrical  supplies  as  were  to  be  shipped  to  Washington  Barracks. 

Capt.  James  F.  Mclndoe,  Corps  of  Engineers,  was  put  in  charge  of  the  preparation 
of  lists  and  the  packing  of  material  needed  for  the  general  instruction  of  the  engineer 
battalion  and  material  needed  for  the  departments  of  civil  and  military  (engineering 
of  the  school. 

First.  Lieut.  Thomas  H.  Jackson,  Corps  of  Engineers,  was  placed  in  charge  of  the 
preparation  for  shipment  of  the  library  and  museum  of  the  Engineer  School. 

First  Lieut  W.  P.  Wooten  took  charge  of  the  packing  of  photographic  laboratory 
and  printing  office. 

First  Lieut.  William  D.  Connor,  Corps  of  Engineers,  was  relieved  from  duty  as 
quartermaster  of  the  post  of  Fort  Totten,  and  in  compliance  with  Special  Orders, 
No.  208,  Adjutant-General's  Office,  left  the  post  on  September  19  to  proceed!  to  Wash- 
ington Barracks  to  re<«ipt  for  quartermaster  property.  On  September  24  a  detach- 
ment of  3  noncommissioned  officers  and  24  privates  of  the  Third  Battalion  of  Engi- 
neers proceeded  from  Fort  Totten  to  Washington  Barracks  to  report  to  Lieutenant 
Connor  and  assist  in  taking  charge  of  the  post  in  advance  of  the  arrival  of  the  Third 
Battalion. 

On  September  26,  in  order  that  the  work  of  packing  might  be  expedited  as  muth 
as  possible,  the  afternoon  infantry  drills  were  discontinued  and  additional  time  was 
obtained  for  the  work.  Information  was  received  from  the  depot  quartermaster  in 
New  York  on  September  29  that  the  freight  and  baggage  pertaining  to  the  school 
and  troops  would  be  sent  by  water  transportation  on  October  8.  Captain  Mclndoe 
was  then  placed  in  general  charge  of  the  packing,  hauling,  and  preparation  for  ship- 
ment of  the  freight  to  be  transferred  and  was  assisted  by  Lieutenants  Jackson,  Poole, 
and  Jewett  and  later  by  Lieutenant  Rhett.  On  the  afternoon  of  Friday,  October  4, 
two  lighters  of  the  Old  Dominion  Steamship  Company  arriveil  at  Willets  Point,  and 
loading  the  freight,  most  of  which  had  been  previously  hauled  to  the  wharves,  was 
begim.  On  Saturday  the  Old  Dominion  steamship  Guyandotte,  which  had  been 
hired  by  the  Quartermaster's  Department  to  transport  the  troops  and  freight,  arrived 
and  anchored  in  deep  water  several  hundred  yards  from  the  wharves.  The  transfer 
of  freight  from  the  lighters  was  then  begun  and  on  Monday  was  completed.  Until 
Monday  noon  it  had  been  intended  to  embark  the  troops  Tuesday  morning,  as  it  was 
expected  that  the  ship  would  sail  about  10  or  11  o'clock  a.  m.,  but  it  was  then  learned 
that  in  order  to  reach  the  mouth  of  the  Potomac  at  a  time  when  the  conditions  for 
the  passage  up  the  river  would  be  most  favorable  it  would  be  necessary  to  sail  at 
about  6  o'clock  Tuesday  morning,  and  it  was  determined  to  embark  the  troops  that 
night.  Although  some  of  the  men  had  been  granted  passes  until  reveille  next  morn- 
ing, notification  of  the  change  in  time  reached  them  and  the  embarkation  was 
effected  at  8  p.  m.  with  no  absentees. 

Credit  is  due  the  officers  and  men  of  the  battaHon  for  the  faithful  and  efficient 
performance  of  the  duties  assigned  them,  and  particularly  to  Captain  Mclndoe  and 
his  assistants  for  the  prompt  transfer  of  the  materials  to  the  wharves,  to  the  lighters, 
and  thence  to  the  ship,  where  it  was  stored  by  stevedores  hired  by  the  Old  Dominion 
Steamship  Company. 
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The  arrangements  on  the  ship  and  the  coortesy  of  the  representatives  of  the  Old 
Dominion  Company,  includinp^  the  captain  and  officers  of  the  Guyandoite,  made  the 
trip  to  Washington  a  most  enjoyable  one. 

On  arrival  at  Washington  the  ship  was  unloaded  by  contract  made  by  the  depot 
quartermaster  at  W^a^hington  and  the  material  piled  near  the  wharf. 

The  distribution  of  the  packages  to  the  various  storehouses,  barracks,  and  quart^ 
was  made  quickly  and  efficiently  by  the  labor  of  the  troops,  under  the  direction  of 
the  battalion  quartermaster,  Lieutenant  Connor,  with  the  transportation  belonging 
to  the  post  and  extra  wagons  furnished  by  the  contractor. 

Drills  were  resumed  October  14.  Until  December  24  Company  M, 
the  fourth  company  of  the  battalion,  was  stationed  at  West  Point,  N.  Y, 
Its  duties  were  to  assist  in  the  instruction  of  cadets  in  practical  military 
engineering  and  to  furnish  details  for  guard  and  teachers  for  the  post 
school.  In  addition  to  this  the  company  was  instructed  in  in&ntry 
drill,  target  practice,  and  various  engineering  drills.  Several  practice 
marches  were  held.  In  compliance  with  General  Orders,  No.  161, 
Adjutant-General's  Office,  Company  M  was  ordered  to  proceed  to  and 
take  station  at  Washington  Barracks,  D.  C.  The  company  left  West 
Point  December  24,  ana  arrived  at  Washingtod  Barracks  December  25, 
1901. 

In  accordance  with  General  Orders,  No.  34,  Adjutant-General's 
Office,  the  strength  of  the  companies  of  the  First  and  Third  battalions 
of  engineers  was  reduced  from  104  to  93  men,  the  remaining  11  men 
in  each  company  to  be  consolidated  into  an  engineer  detachment  to  be 
stationed  at  West  Point. 

This  reduction  was  effected  by  the  transfer  of  3  sergeants  and  1 
second-class  private  from  the  Third  Battalion.  The  allowable  stren^h 
of  the  companies  at  Washington  Barracks  in  accordance  with  this  oraer 
is  9  sergeants,  9  corporals,  35  first-class  privates,  36  second-class  pri- 
vates, 2  cooks,  and  2  field  musicians. 

The  course  of  instruction  of  the  battalion  as  approved  by  the  Chief 
of  Engineers  was  as  follows: 

Until  March  31: 

1.  Practice  marches  (discontinued  December  21). 

2.  Knots;  tashings;  splicine;  blocks  and  tackles;  moving  heavyweights;  erection 

of  derricks,  shears,  ana  ^ns;  signaling. 

3.  Manual  of  armsj  g3rnma8tic8;  wall  scaling;  fire  drill;  bayonet  exercise;  mili- 

tary calisthenics. 

The  companies  alternated  daily  in  the  three  classes  above  mentioned* 
except  practice  marches,  which,  due  to  the  weather,  were  discontinued 
after  December  20.  Before  discontinuance,  however,  each  company 
stationed  at  Washington  Barracks  had  made  eight  practice  marches, 
varying  from  6  to  25  miles.  The  maximum  march  was  25  miles  in 
heavy  marching  order,  knapsacks  being  carried.  In  addition,  instruc- 
tion was  given  m  trade-school  work,  as  previously  reported. 

From  December  to  March,  inclusive,  the  company  commanders  gave 
instruction  daily  to  the  noncommissioned  officers  and  selected  privates 
in  drill  regulations,  manual  of  guard  duty,  firing  regulations,  troops  in 
campaign,  field  fortifications,  military  bridges,  reconnaissance,  ana  use 
of  survej-ing  instruments. 

Post  school  for  enlisted  men  was  held  from  December  20  to  March 
31,  instruction  being  given  in  the  following  branches:  Arithmetic, 
mensuration,  algebra,  geometry,  trigonometry,  use  of  surveying  instara- 
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ments.  The  attendanee  at  the  post  school  was  voluntary,  the  average 
daily  attendance  being  about  25. 

The  companies  were  instructed  for  one  hour  each  week  in  the  duties 
of  litter  bearers  and  the  methods  of  rendering  first  aid  to  the  sick  and 
wounded. 

Beginning  April  1,  the  summer  course  of  instruction  was  as  follows: 

April:  Infantry  drill  in  school  of  company  and  battalion,  from  7  to  8  a.  m.  Enj^i- 
neer  drill  from  9.30  to  11.30  a.  m.,  to  include  bridges,  with  advance  and  reserve  pon- 
ton train,  trestles,  cask  brid^,  railroad-track  construction,  etc. 

May:  Physical  exercise  drills,  running,  jumping,  rope  climbing,  wall  scaling,  etc., 
daily  from  7  to  8  a.  m.     Engineer  drill  as  for  month  of  April. 

June:  Engineer  drill  from  8.46  to  11.30,  as  above.  Beginning  June  19,  one  com- 
pany went  to  Fort  Foote  each  day  in  order  to  clear  ground  for  a  target  range  to  l)e 
used  during  the  coming  season.  A  ^rden  for  the  benefit  of  the  troops  was  begun 
at  Fort  Foote  in  April,  the  work  bem^  done  by  a  detail  of  one  noncommissioned 
officer  and  eight  privates,  this  detail  bemg  changed  each  ten  days. 

When  the  troops  arrived  at  the  post  in  October  the  finances  of  the 
post  exchange  were  in  a  very  poor  condition,  due  mainly  to  the  very 
small  garrison  and  to  the  manv  changes  which  had  taken  place  within 
the  past  year.  The  work  of  restocking  the  exchange  was  at  once 
begun,  and.  due  to  a  great  extent  to  the  efforts  of  first  Lieutenant 
Jackson,  wno  was  in  charge  of  the  post  exchange  until  May  1,  it  is 
now  on  a  firm  basis. 

During  the  year  the  battalion  has  taken  part  in  the  following 
ceremonies: 

Funeral  ceremonies  of  President  McKinlev,  September  17,  one  company.  Funeral 
ceremonies  of  Greneral  Ludlow,  September  3.  Review  and  inspection  by  the  Assist- 
ant Secretary  of  War,  the  Adjutant-General  of  the  Army,  and  the  Chief  of  Engineers, 
November  22.  Reception  of  Prince  Henry  of  Prussia,  February  24.  Funeral  cere- 
monies of  General  Stanley,  March  17.  Funeral  ceremonies  of  General  Rosecrans, 
May  17.  Unveiling  of  monument  to  soldiers  and  sailors  who  die<l  during  the  war 
with  Spain,  May  21.  Unveiling  monument  to  Marshal  Rochambeau,  with  review 
of  troops  by  tne  President  of  the  United  States,  May  24.  Funeral  ceremonies  of 
British  ambassador.  Lord  Pauncefote,  May  2S.  Review  and  inspection  by  the  Chief 
of  Engineers,  June  6,  1902. 

The  battalion  and  post  were  inspected  by  Mai.  J.  D.  C.  Hoskins, 
assistant  to  the  inspector-general,  Department  of  the  East,  on  April 
23  and  24. 

Special  details  from  the  battalion  during  the  past  year  have  been  as 
follows: 

Two  noncommissioned  officers  and  2  privates  on  duty  connected  with 
road  making  in  Alaska  until  February,  1902;  1  sergeant  on  duty  at 
Fort  Kodman,  Mass.,  in  connection  with  transfer  of  submarine-mining 
material,  absent  until  August  9;  1  sergeant  on  recruiting  duty  from 
July  6  to  August  17;  1  sergeant  at  WiUets  Point,  N.  Y.,  in  connection 
with  the  engineer  depot,  from  October  7  until  April  14,  1902;  2  ser- 
geants and  3  privates  at  West  Point,  N.  Y.,  retained  as  school  teachers 
and  in  connection  with  post  water  supply  from  December  24  to  Jan- 
uary 17, 1902;  1  officer  and  12  enlisted  men  as  a  special  guard  of  honor 
for  Prince  Henry  of  Prussia  during  his  stay  in  Washington  in  Feb- 
ruary; 2  sergeants  on  duty  in  Charleston,  S.  C,  in  connection  with 
exposition  from  March  11  to  June  20;  1  corporal  on  recruiting  duty 
from  May  13  to  May  18;  1  private  on  duty  connected  with  the  Board 
of  Ordnance  and  Fortification,  left  post  iJune  3,  still  absent;  2  ser- 
geants on  duty  in  connection  with  exposition  in  Rhode  Island,  left 
the  post  on  June  25,  are  still  absent. 
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Before  beginning  the  winter  drills  in  calisthenics,  etc.,  a  set  of  pnys- 
ical  measurements  of  the  men  in  the  four  companies  was  taken,  a  cor- 
responding set  being  taken  after  the  completion  of  these  drills.  As 
the  majority  of  the  men  in  the  battalion  were  in  their  first  year  of 
service,  a  comparison  of  the  two  sets  of  figures  gives  a  good  idea  of  the 
benefit  derived  from  these  exercises.  An  increase  was  shown  in  all 
measurements,  the  following  being  some  of  the  most  important: 

Weight,  average  increase  per  man  of  about  2}  pounds. 
Chest  measurement,  expiration,  /j  inch. 
Chest  measurement,  inspiration,  1/^  inches. 
Amount  of  expansion,  -j^  inch. 

In  his  report  on  these  measurements  the  post  surgeon  says: 

Correlative  with  this  physical  improvement  shown  by  the  tape  is  an  even  greater 
one  in  the  morale  of  the  connnand.  It  is  noticeable  that  despite  the  facts  that  this 
command  is  made  up  in  great  part  of  recniits,  and  that  it  is  stationed  where  it  is  fully 
exposed  to  the  debauching  influences  of  a  large  city,  only  4  per  cent  of  the  command 
is  on  sick  report.  Cases  of  venereal  diseases  or  of  serious  illness  are  extremely  rare. 
Not  the  least  part  of  the  profit  derived  from  the  winter's  work  are  the  erect  carriage, 
bright  eyes,  clean  skin,  and  alert,  vigorous  manner  which  now  characterize  the  mem- 
bers of  this  command,  indicating  their  excellent  general  health. 

In  addition  to  the  regular  course  of  instruction  the  following  has 
been  accomplished: 

All  material  packed  at  Willets  Point  and  unpacked  at  Washington 
Barracks;  museum  property  and  miscellaneous  property  belonging  to 
the  school  properl}'^  stored  and  cared  for;  the  printmg  outfit  has  been 
set  up  in  the  basement  of  headquarters  building  and  is  now  in  working 
order;  the  photographic  outfit  has  been  arranged  in  the  new  photo- 
graphic laboratory;  the  library  has  been  partially  unpacked  and 
ari*an^ed.  A  departure  in  the  arrangement  of  the  booKs  has  been 
made  in  that  scientific  books  and  periodicals  relating  to  the  various 
departments  of  instruction  are  sent  direct  to  the  offices  of  these 
departments. 

The  instructors  of  the  different  departments  have  been  installed  in 
offices  assigned  to  them  in  the  building  set  aside  as  an  academic  build- 
ing. This  building  was  formerly  used  as  a  double  set  of  officers' 
quarters,  but  has  been  altered  as  the  needs  of  the  school  demanded. 

A  small  f  mme  building  has  been  erected  as  an  astronomical  observa- 
tory, and  a  transit  and  a  zenith  telescope  installed. 

The  enlisted  men  of  the  battalion  have  also  been  called  on  to  handle 
the  material  of  the  Engineer  Depot  which  has  been  shipped  from  Wil- 
lets Point,  amounting  m  all  to  about  1,000,000  pounds. 

Officers  of  the  Corps  of  Engineers  were  on  duty  with  the  Third  Bat- 
talion of  Engineers  as  follows: 

Maj.  W.  M.  Black,  commanding  the  battalion. 
First  Lieut.  W.  P.  Wooten,  adjutant  until  November  18,  1901. 
First  Lieut.  F.  C.  Boggs,  adjutant  since  November  18,  1901. 
First  Lieut.  W.  D.  Connor,  quartermaster  and  commissary. 

COMPANY  I. 

Capt.  F.  R.  Shunk,  relieved  May  1,  1902. 

First  Lieut.  H.  W.  Stickle,  joined  July  9,  1901 ;  transferred  to  Company  A,  First 
Battalion  of  Engineers,  September  21, 1901. 
First  Lieut.  T.  H.  Jackson,  transferred  from  Company  K,  August  22,  1901. 
First  Lieut  A.  B.  Putnam,  joined  March  18,  1902. 
Second  Lieut  J.  H.  Poole,  transferred  from  Company  L,  April  4,  1902. 
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COMPANY  K. 

Oapt  C.  H.  McKinstry,  relieved  October  19,  1901. 

Gapt.  C.  W.  Kutz,  joiued  November  2,  1901. 

Firrt  Lieut.  F.  C.  Bo^fiiP,  relievetl  and  appointed  adjutant  November  18,  1901. 

First  Lieut  W.  P.  Wooten,  joine<l  November  18,  1901;  relieve*!  May  1,  1902. 

First  Lieut.  T.  H.  Jacktixm,  transferred  to  Companv  I  August  22,  1901. 

First  Lieut.  A.  E.  Waldron,  joined  March  13,  1902'. 

Second  Lieut  H.  C.  Jewett. 

COMPANY  L. 

Capt.  J.  F.  Mclndoe. 

First  Lieut  C.  S.  Smith,  relieved  September  19,  1901. 

First  Lieut  E.  M.  Rhett,  joine<l  October  3.  1901. 

First  Lieut.  M.  J.  McDonough,  joine<1  March  19,  1902. 

Second  Lieut.  J.  H.  Poole,  transferred  from  Company  L,  Ai)ril  4,  1902. 

COM  PA  .NY  M. 

Gapt  J.  E.  Kulin,  relieved  December  12,  1901. 
First  Lieut  M.  L.  Walker,  joined  January  27,  1902. 
First  lieut.  W.  B.  Ladue,  relieved  Deooml)er  12,  1901. 

First  Lieut   Harry  Burgess,  temporary   command,  joined   December  25,   1901; 
relieved  January  1 ,  1902. 
First  Lieut.  E*.  M.  Adams,  joineil  Det*ember  15,  lfK)l. 
First  Lieut  W.  P.  Stokey,  j<»ine<l  Manh  24,  1902. 

IV.--E\GINEER  DEPOT. 
1.  Pi'BLic  BriLDiNus,  Boats,  CoNSTRrcrioNs,  etc. 

On  departure  of  the  Third  Battalion  of  Engineers  and  the  Engineer 
School,  in  October,  1901,  the  Engineer  Depot  with  ponton  and  bridge 
equipage,  stores  for  bridge  and  ponton  trains,  surveying  instruments, 
reconnaissance  materials,  submarine-mining  materials  and  necessary 
appliances,  general  stores  and  tools  for  current  use  and  repairs  ti) 
buildings  and  machinery,  steamboats  and  all  machiner}^  were  left  at 
Willets  Point,  N.  Y. 

A  limited  supply  of  general  tools,  materials,  intrenching  tools,  and 
stationery  for  prolwible  use  of  the  Engineer  School,  the  Battalion  of 
Engineers,  and  for  establishing  a  small  depot  at  Washington  Barracks, 
authorized  })y  the  Chief  of  Engineers,  United  States  Army,  were  trans- 
ferred to  Washington  Barracks  at  the  time  of  the  remoyaf  of  the  school 
and  the  battalion. 

Of  othoY  property  which  i>ertained  to  the  Engineer  School  and  had 
been  used  for  the  instruction  of  engineer  troops  in  their  special  duties 
and  cared  for  by  the  Engineer  Depot  at  Willets  Point,  N.  Y.,  the  fol- 
lowing were  taken  by  the  battalion  to  Washington  Barracks,  D.  C, 
viz: 

a.  The  entire  outfit  of  the  photographic  lal>oratory,  including  the  lithographic 
apparatus. 

//.  The  astronomical  outfit  U8e<i  at  Willets  Point  in  aHtrononiicjil  instruction. 

r.  The  engineer  museum  proi>erty. 

(L  One  division  of  advance  guanl  and  one  division  of  reserve  ponton  train  equipage. 

e.  A  supply  of  intrenching  tools,  materials,  etc.,  for  use  of  tne  Third  Battalion  of 
Engineers. 

/.  One  railroad-track  outfit,  consisting  of  1,410  feet  of  steel  rails,  ])lates,  1)olt8. 
8X)ikes,  ties,  and  switches. 

g.  Misc*cllaneous  tools  and  materials  forming  the  outfit  for  the  trade  school. 

n.  A  supply  of  stationery  and  drawing  materials,  including  ofiice  desks  and  chairs. 

1.  The  entire  printing  and  bookbinding  outfit. 

j,  A  few  electrical  testing  instruments  not  use<l  in  the  electrical  laboratory. 

k.  The  reconnaissance  outfit  authorized  for  battalion  headquarters. 
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No  proper  store  buildings  for  the  depot  propei'ty  were  found  at  this 
post,  and  the  property  haa  to  be  placea  in  the  gun  shed,  stables,  maga- 
zines, and  basement  of  one  of  the  barracks.  It  is  under  shelter  and  is 
stored  by  classes  as  far  as  practicable,  but  it  is  not  secured  against  fire 
and  theft,  nor  can  it  be  so  cared  for  as  to  prevent  deterioration  with 
the  existing  facilities. 

Incidental  repairs  to  buildings  used  for  depot  and  instruction  pur- 
poses have  been  made  on  various  occasions. 

A  small  naphtha  launch  was  received  here  during  the  month  of  Jan- 
uary from  the  works  at  Pensacola,  Fla.  The  boat  needs  repairs,  which 
will  be  undertaken  when  funds  from  the  new  appropriation  for  the 
fiscal  year  1903  become  available. 

2.    AVORK    OF  THE   DePOT. 

The  property  and  buildings  were  cared  for  by  enlisted  men  of  the 
engineer  battalion  detailed  on  special  duty  and  receiving  extra-duty 
compensation  for  their  seiTices. 

Property  taken  from  the  Engineer  Depot  at  Willets  Point,  N.  Y., 
for  the  use  of  the  school  and  the  battalion,  was  unpacked  and  verified 
on  arrival  here  and  properly  arranged  according  to  the  different 
classes.  All  ponton  materials  and  intrenching  tools  were  stored  in  one 
building,  formerly  used  as  a  gun  shed. 

The  engineer-museum  property  is  temporarily  stored  in  an  unoccu- 
pied stable  building  until  proper  rooms  for  the  reception  of  this  prop- 
erty can  be  provided  for.-  The  work  of  unpacking  and  checking  up 
this  property  required  considerable  time  and  labor  of  the  depot  and 
office  employees. 

The  printing  plant  brought  here  was  placed  in  the  basement  of  the 
administration  building.  Some  slight  repairs  were  made  to  the  print- 
ing machinery,  and  by  the  end  of  December  the  printing  plant  was 
properly  arranged  and  the  usual  work  was  begun. 

Tne  office  property  and  records  of  the  school  and  depot  were  placed 
in  a  room  on  the  ground  floor  of  the  administration  building,  which  was 
fitted  out  with  the  most  needed  office  furniture,  shelves,  and  tables. 

The  photographic  plant  on  arrival  here  was  temporarily  placed  in 
a  room  in  the  basement  of  the  administration  building,  and  such  work 
as  could  be  carried  on  with  the  limited  space  available  was  done. 
During  the  month  of  February  the  plant  was  removed  to  a  building, 
formerly  used  as  guardhouse,  which  was  modified  to  meet  the  require- 
ments necessary  in  photographic  work  and  instruction. 

Delivery  of  professional  periodicals  for  library  of  the  Engineer 
School  of  Application  has  continued.  Subscriptions  for  these  have 
been  renewed  from  January  1, 1902,  for  the  current  year.  Sixty -four 
professional  works  of  recent  date,  treating  of  civil,  military,  and  elec- 
trical engineering,  were  added  to  the  library  during  the  yesv  by  pur- 
chase. The  various  periodicals  in  the  library  received  during  the  past 
two  years  have  been  assembled  and  verified  as  to  their  completeness, 
arranged  according  to  volumes,  and  105  volumes  have  been  thus  assem- 
bled; 116  volumes  were  bound  in  this  city  at  a  total  cost  of  $112.50. 
The  remaining  volumes  will  be  bound  when  funds  from  new  appro- 
priations become  available. 
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Considerable  time  and  labor  were  consumed  in  unpacking  and  assort- 
ing^ all  the  professional  books  brought  here  from  Willets  Point. 

I^urchases  under  proposals  were  made  during  the  year  of  various 
materials  needed  for  current  use  of  the  depot,  school,  and  instruction 
of  engineer  troops  in  their  special  duties.  Among  the  more  impoi*tant 
purchases  the  following  are  mentioned,  viz: 

One  laive  fireproof  and  burglar-proof  safe  for  securing  records  and  drawings  of  the 
Engineer  School,  placed  in  the  academic  building;  1  laiige  fireproof  and  buiiglar-proof 
office  safe,  for  current  use  of  depot  and  school  office;  3  Oliver  standard  typewriting 
machines;  12  office  tables;  24  office  chairs;  26,000  feet  B.  M.  assorted  lumber. 

Owing  to  the  small  balance  of  funds  available  for  the  use  of  the 
depot  and  school,  the  greatest  economy  had  to  be  exercised  in  order 
to  carry  on  the  work  to  the  end  of  the  fiscal  year,  and  a  great  number 
of  intended  and  needed  purchases  were  postponed  until  funds  for  fiscal 
year  1903  become  available.  Numerous  purchases  were  made  during 
the  year  of  stationery  to  fit  out  depot  and  school  oflSce,  offices  of  the 
instructors,  and  instruction  rooms.  There  were  also  numerous  pur- 
chases of  photographic  materials,  hardware,  etc.,  which  were  needed 
to  continue  the  instruction  courses,  and  expenditures  for  labor.  All 
the  funds  for  the  school  and  depot  were  expended  on  June  30,  1902, 
except  $4:. 66,  which  will  be  turned  into  the  Treasury. 

The  eight  wooden  ponton  boats  brought  from  Willets  Point,  N.  Y., 
were  calked  and  painted. 

On  February,  1902,  information  was  received  that  it  was  intended 
to  abandon  the  Engineer  Depot  at  Willets  Point,  N.  Y.,  and  shipments 
of  depot  property  from  Willets  Point  were  received  here  from  time 
to  time  to  the  close  of  the  fiscal  year. 

Considerable  work  attended  the  receiving,  checking  up,  and  storing 
the  great  bulk  of  this  property,  coming  as  it  did  in  about  50  differ- 
ent shipments,  ranging  from  6,000  to  35,000  pounds.  It  may  be 
roughly  estimated  that  the  total  weight  of  all  the  shipments  received 
exceeds  1,000,000  pounds.  Additional  storage  room  had  to  be  pro- 
vided in  various  buildings  on  this  post,  and  even  some  of  the  basements 
of  the  company  quarters  had  to  be  taken  for  the  storage  of  this 
property. 

Tne  property  received  consisted  of  various  surveying,  astronomical 
and  reconnaissance  instruments,  miscellaneous  tools,  intrenching  tools, 
machinery,  material,  etc.  The  greater  portion  of  this  property  is  in 
fair  conaition,  but  requires  more  or  less  repairs,  overhauling,  and 
cleaning. 

In  addition  to  this  a  large  lot  of  engineering  materials  was  received 
here  in  May  from  the  discontinued  Department  of  Cuba,  consisting  of 
surveying  instruments,  photographic  materials,  and  a  few  intrenching 
tools.  This  is  in  fair  condition,  but  needs  overhauling,  cleaning,  and 
repairing  before  being  fit  for  issue. 

Under  the  reauirements  of  circular  No.  13,  Office  of  the  Chief  of 
Engineers,  datea  June  7,  1902,  shipment  of  various  small  lots  of 
instruments  were  received  in  the  depot.  Those  receiAcd  up  to  this 
date  are  of  such  antiquated  patterns  that  it  is  rather  doubtful  whether 
they  will  give  sd*tisfactiou  wnen  issued  for  use  on  any  of  the  public 
works. 
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A  number  of  unserviceable  articles  of  the  depot  property  were 
inspected  and  condemned  in  April.  Among  the  articles  so  condemned 
were  166  short  chess,  pertaining  to  the  one  division  of  advance  guard 
ponton  equipage  brought  here  with  the  battalion  in  October,  1901. 
Attempts  have  been  made  to  replace  these  by  purchase. 

Proposals  were  invited  and  opened  in  Ma}'.  No  bid  was  received 
on  clear  white-pine  chess,  and  only  one  bid  was  received  for  the  fur- 
nishing completed  chess  of  poplar.  The  bid  was  accepted  and  the 
chess  was  delivered  here  before  the  close  of  the  fiscal  year.  Proposals 
were  also  invited  for  7  long  and  7  short  balk,  of  poplar,  for  experi- 
mental use;  one  bid  was  received  and  accepted,  but  owing  to  delay  in 
transportation  delivery  has  not  yet  been  made.  It  is  evident  that 
other  material  than  clear  white  pine  will  have  to  be  adopted  for  the 
ponton  tmins.  From  all  information  obtained  here  and  before  removal 
from  Willets  Point,  N.  Y.,  clear  white  pine  lumber  of  the  grade 
required  for  ponton  and  bridge  materials  is  not  to  be  had  any  longer 
in  the  markets  of  the  United  States.  Investigations  on  the  lines  of 
suitable  materials  for  ponton  equipage  will  })e  continued. 

The  depot  force  was  continuously  engaged  in  caring  for  the  proper^ 
pertaining  to  the  school  and  the  battanon,  making  needed  repairs, 
and  making  issue  for  instruction  purposes  when  required. 

Minor  repaira  to  instruments  needed  for  issue  and  instruction  pur- 
poses have  been  made  in  the  depot  by  enlisted  men.  Larger  instru- 
ments, such  as  transits,  lev- els,  theodolites,  magnetometers,  field  glasses, 
etc.,  needed  to  fill  requisition,  have  been  sent  to  repair  shops  in  this 
city. 

During  the  month  of  June  work  was  commenced  in  overhauling  and 
repairing  electrical  instruments  and  machinery  for  the  use  of  the 
department  of  electrics,  and  in  fitting  up  electrical  laboratory.  Speci- 
fications and  forms  of  proposals  were  prepared  for  the  plant  and  elec- 
trical instruments  to  be  bought  under  the  allotment  of  $6,300  made 
by  the  Secretary  of  War  for  this  purpose. 

A  small  fi*ame  building  was  erected  by  the  post  quartermaster  in 
close  proximity  to  the  academic  building,  to  serve  as  an  astronomical 
observatory'.  The  necessary  interior  arrangements,  such  as  shelves 
and  tables,  lights,  etc.,  were  fitted  up,  the  astronomical  outfit  of 
instruments  was  removed  from  the  depot  storehouse,  and  instruments 
were  overhauled,  cleaned,  and  repaired  and  set  up. 

Numerous  requisitions  for  instruments,  reconnaissance  materials, 
drawing  instruments,  intrenching  tools,  materials,  etc.,  duly  approved 
by  the  Chief  of  Engineers,  United  States  Army,  were  referred  to  this 
office,  and  all  materials  asked  for  were  shipped  to  destination  with  as 
much  promptness  as  the  nature  of  the  property  to  be  transferred  would 
admit.  Delays  wore  caused  by  the  necessity'  for  overhauling  and 
repairing. 

A  number  of  requisitions  have  not  been  filled  owing  to  the  fact  that 
no  funds  were  available  for  the  purchase  of  the  articles  requested. 

During  the  period  from  the  establishment  of  the  depot  at  this  post 
to  the  end  of  the  fiscal  year  the  following  instruments  and  other 
material  pertaining  to  the  Engineer  Depot  have  been  issued  to  engi- 
neer officers  and  acting  engineer  officers  at  department  headquarters 
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and  to  officers  of  the  Corps  of  Engineers   engaged  on  public  works 
and  surveys,  viz: 


6  transits,  engineers'. 
9  levels,  engiiieer8\ 

1  theodolite. 
6  level  rods. 

40  cavalry  sketching  cases. 
28  compasses,  pocket,  assorted. 
II  compasses,  prismatic. 

2  clinometers. 

6  barometers,  aneroid. 

1  barometer,  mercurial. 

7  drawing  boards. 

2  pocket  sextants. 

62  triangles,  assorted. 

4  rulers,  rubber. 

I  steel  tape,  100  feet. 

9  scales,  boxwood,  triangular. 


4  proportional  dividers. 
19  protractors,  Abbot's. 
1  protractor,  german  silver. 

4  T-squares. 

8  sets  drawing  instruments. 
12  ink  cups. 

12  field  glasses,  binocular. 
18  hand  levels,  reflecting. 
6  pe<lometers. 

1  passometer. 

5  odometers. 

2  ink  slabs. 

4  500-foot  rolls  paj)er,  13  inches  wi<ie. 

5  yards  tracing  linen. 

5  yards  cross-section  paj>er. 
12  dozen  pencils,  assorted. 


In  addition  to  the  foregoing  articles,  reqaisitions  for  the  following 
instruments  were  delayed  pending  repairs,  viz: 

2  theodolite  magnetometers.  ,  4  field  glasses,  binocular. 

14  metric  scales,  United  States  I^ke  Sur-     1  current  meter, 
vey.  '  1  chronograph. 

1  beam  compass.  i 

Six  engineers'  transits  and  2  engineers'  levels  needing  repairs  were 
sent  for  repairs  to  the  subdepot  at  New  York,  N.  Y. 

3.  Equipment  of  Engineer  Trooi^s. 

On  the  removal  of  the  school  and  battalion  from  Willets  Point  to 
Washington  Barracks,  D.  C,  all  balances  of  funds  from  appropriation 
for  'equipment  of  engineer  troops  remained  with  the  depot  at  Willets 
Point,  N.  Y. 

The  three  companies  of  the  Third  Battalion  before  leaving  Willets 
Point  were  supplied  with  an  outfit  of  surveying  and  reconnaissance 
instruments  and  materials,  drawing  material,  intrenching  tools,  car- 
penters', plumbers',  blasting,  and  stone  masons'  tools,  and  one  type- 
writing machine,  all  in  accordance  with  the  approved  list  of  materials 
and  tools  referred  to  in  last  Annual  Report. 

Company  M,  stationed  at  that  time  at  West  Point,  N.  Y.,  was  sup- 
plied with  a  similar  outfit. 

Under  date  of  November  29,  1901,  an  allotment  of  $2,000  was  made 
bv  the  Chief  of  Engineers  from  the  appropriation  for  '^Ekjuipment  of 
iJngineer  Troops,  1902,"  for  the  purchase  of  instruments,  reconnais- 
sance materials,  intrenching  tools,  etc.,  needed  for  experimental  and 
school  use  and  for  filling  requisitions  for  such  materials  as  may  he 
made  by  engineer  oflScers  serving  in  the  field. 

Under  this  allotment  various  purchases  have  been  made  of  experi- 
mental instruments  and  tools;  of  instruments  and  materials  to  fill 
reouisitions  dul}-^  authorized  by  the  Chief  of  Engineers,  U.  S.  Army, 
ana  of  ponton  materials  needed  to  replace  worn-out  and  unserviceable 
materials. 

A  sample  sketching  case  (hand  plane  table),  made  by  the  Keuffel  & 
Esser  Company  on  designs  given  by  oflScers  serving  with  the  Engineer 
School,  was  submitted  for  trial  and  suggestion  as  to  further  improve- 
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ments.  Several  changes  in  the  design  were  made,  without  expense  to 
the  United  States,  and  when  finally  completed  twelve  were  purchased 
under  authority  of  the  Chief  of  Engineers.  For  use  with  this  hand 
plane  table  six  Jacobus  staffs  were  purchased.  They  were  completed 
and  delivered  here  during  the  montn  of  March.  In  order  that  these 
plane  tables  may  be  subject  to  trial  and  criticism  by  officers  at  distant 
stations,  four  of  them  with  two  staffs  were  sent  to  the  Philippines  and 
a  like  number  was  sent  to  the  commanding  officer  of  the  First  mttalion 
of  Engineers  at  Fort  Leavenworth,  Kans.  The  remaining  four  with 
two  staffs  have  been  extensively  used  and  tried  at  this  school  by  the 
officers  under  instruction  and  also  by  the  instructors  thentiselves. 

A  prismatic  compass  with  an  improved  dial  and  hkiged  cover  was 
furnish^  by  the  Keuffel  &  Esser  Company,  of  New  York,  N.  Y.,  and 
was  sent  to  the  Philippines  for  trial,  wnere  it  is  believed  that  the 
climatic  conditions  offer  the  best  test. 

A  number  of  hickor}^  handles,  required  to  complete  the  outfit  of 
blacksmiths'  tools  of  each  company  of  the  Third  Battalion  of  Engi- 
neers, were  procured  and  issued  to  the  companies.  Minor  intrenching 
tools  and  materials  that  were  needed  to  replace  worn  out  and  expended 
articles  of  the  four  companies  stationed  here  have  been  procured  and 
issued. 

One  typewriting  machine  was  bought  and  shipped  to  Company  B. 
First  Battalion  of  Engineers.  All  the  companies  of  the  First  ana 
Third  battalions  are  supplied  with  typewriting  machines,  except  Com- 
panies C  and  D,  and  it  is  recommended  that  provisions  be  made  to 
supply  these  companies  with  a  typewriting  machine  each. 

A  supply  of  special  small-sizecl  shovels  and  pick  mattocks  was  bought 
and  issued  for  trial. 

The  following  shipments  were  made  to  the  end  of  the  fiscal  year  of 
instruments,  intrenching  tools,  etc.,  purchased  from  the  appropriation 
for  '^  Equipment  of  Engineer  Troops,  1902,"  viz: 

5  new  pattern  hand  plane  tables  in  leather  cases. 
4  JacoD's  staffs  for  use  with  the  above. 

6  dozen  assorted  pencils. 
1  pantagraph  complete. 

1  prismatic  compass  with  improved  dial. 

1  typewriting  machine. 

50  small-siz^  pick  mattocks. 

6  small-sized  shovels  with  iron  grip  handles. 

4S  round-point  shovels  cut  down  to  small  size. 

The  sum  of  $2,000,  allotted  from  the  appropriation  for  "Equipment 
of  Engineer  Troops,  1902,"  was  economically  expended  and  pledged, 
and  but  9>1  remained  unexpended  at  the  close  of  the  fiscal  year. 

4.  Miscellaneous. 

In  addition  to  the  foregoing  works,  the  depot  and  the  depot  office 
was  charged  with  the  following  works,  viz: 

a.  Torpedo  Maniuils. — ^Twenty-nine  Engineer  Torpedo  Manuals  were 
received  from  the  Chief  of  Engineers,  U.  S.  Army,  for  use  of  the 
Engineer  School  at  Washington  Barracks,  D.  C,  with  instructions  to 
be  considered  highly  confidential.  These  manuals  were  constantly 
under  the  direct  charge  of  the  commanding  officer  of  the  school  and 
depot. 
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h.  Record  of  Torpedo  Board. — Under  instructions  of  February  20, 
1902,  the  records  of  the  Torpedo  Board  were  overhauled,  listed,  and 
forwarded  to  the  Chief  of  Engineers,  U.  S.  Army,  on  March  11, 1902. 
The  property  of  the  Torpedo  Board,  consisting  of  some  experimental 
jointmg  and  cut-out  boxes,  was  invoiced  March  29,  1902,  to  the  officer 
m  charge  of  the  School  of  Submarine  Defense  at  Willets  Point,  N.  Y. 

c.  Krlegspiel  apparatus. — On  March  18  one  set  of  Kriegspiel  appa- 
ratus, including  peg  board  and  text-book,  were  received  here  n-om 
the  W.  B.  Clarke  Company,  of  Boston,  Mass.,  under  instructions  from 
Colonel  Livermore. 

d.  Reports. — Various  reports  were  rendered  to  the  Chief  of  Engi- 
neers from  time  to  time  on  the  various  subjects  referred  to  the  school. 

A  list  of  recommendations  of  changes  in  certain  paragraphs  of  the 
Army  Kegulations,  1901 ,  was  prepared;  also  a  list  of  proposed  changes 
in  the  regulations  for  "Troops  in  campaign,"  and  forwarded  to  the 
Chief  of  Engineers. 

A  report  relating  to  duties,  organization,  and  equipment  of  engineer 
troops,  which  was  prepared  after  much  and  careful  stud^  by  the 
instructor  in  the  department  of  military  engineering  at  this  school, 
was  forwarded  to  the  Chief  of  Engineers,  if.  S.  Armv,  on  February 
12,  1902. 

With  the  limited  clerical  force — consisting  of  but  one  clerk,  the 
funds  available  not  permitting  an  increase — the  work  of  the  school 
and  depot  office  was  carried  on  with  difficulty,  and  delays  in  the  exe- 
cution of  the  official  work  were  unavoidable. 

Statetnefit  of  funds. 

I.  Engineer  Depot  at  Willetts  Point,  N.  Y. 

Fiscal  year  1901,  for  **  Washington  Barracks.** 

October  8, 1901,  amount  transferred  to  Washington  Barracks,  D.  C |138. 34 

June  30,  1902,  amount  expended  to  the  end  of  fiscal  year 138. 34 

II.  Engineer  Depot  at  Willetts  Point,  N.  Y. 

Fiscal  year  190;B^for  '*  Washington  Barracks.** 

From  the  sums  appropriated  by  Congress  for  the  fiscal  year  ending  June  30, 1902, 
the  following  amounts  were  transferred  October  8,  1901,  for  use  at  the  new  station  of 
the  Engineer  School  and  the  Engineer  Depot  at  Washington  Barracks,  D.  C,  viz: 

1.  For  incidental  expenses  of  the  depot  (incidentals). |1, 800. 00 

2.  For  purchase  of  materials  for  use  of  United  States  Engineer  School  and 

instruction  of  engineer  troops,  and  for  travel  expenses  of  officers 
(materials)  1,461.46 

3.  For  library  of  the  United  States  Engineer  School,  for  purchase  and 

binding  jprofessional  works  of  recent  date  treating  of  military  and  civil 
engineenng  (library) 456. 98 

3, 708. 44 
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Of  this  there  has  been  expended  and  pledged  at  Washington  Bar- 
racks, D.  C. : 


Expended. 


1.  For  incidental  expenses  of  depot  (incidentals) H,  660. 63 

2.  For  purchase  of  materials  for  use  of  United  States  Engineer  School 

"el 


and  for  instruction  of  engineer  troops  and  for  travel  expenses  of 

oflBcers  (materials) . : 

8.  For  library  of  the  United  States  Engineer  School,  for  purchase 
and  binding  of  professional  works  of  recent  date  treating  of 
military  ana  civU  engineering  (library) 


1,392.89 


871.48 


Total '      3,425.00 

Balance  unexpended,  to  be  turned  into  the  Treasury 


Total  transferred  to  Washington  Barracks,  D.  C 


Pledged. 


S139.81 


54.97 


85.50 


279.78 


Total. 


$1,799.94 


1,447.86 


456.98 


3,704.7B 
3.66 


3,708.44 


III.  Torpedoes  for  Harbor  Defense. 

The  following  sums  from  the  above  appropriation  were  transferred 
October  8,  1901,  for  use  of  the  United  States  Engineer  School  at 
Washington  Barracks,  D.  C,  viz: 

1.  Act  March  3,  1899,  for  torpedo  experimenta $1, 000. 00 

2.  Act  March  1, 1901,  for  purchase  of  submarine  mining  materials,  etc. . .      5, 300. 00 

6,300.00 

Under  a  decision  of  the  Coniptroller  of  the  Treasury,  dated  Decem- 
ber 4,  1901,  the  Secretary  of  War  was  not  authorizea  to  expend  the 
above  funds  for  the  purpose  for  which  they  were  transferred,  and  the 
above  sum  of  $6,300  was  withdrawn  by  the  Chief  of  Engineers,  U.  S. 
Army,  December  31, 1901. 

IV.  Equipment  of  Engineer  Troops. 

Fiscal  year  1902. 

Under  date  of  November  29,  1901,  the  Chief  of  Engineers,  U.  S. 
Army,  made  an  allotment  of  $2,000  for  purchase  of  instruments, 
intrenching  tools,  etc.,  for  use  of  the  United  States  Engineer  School 
of  Application. 

1.  Act  of  March  2,  1901,  for  instruments,  intrenching  tools,  etc $2, 000. 00 

June  30,  1902,  amount  expended  during  fiscal  year 1 ,  505. 68 

July  1,  1902,  balance  unexpended 494. 32 

July  1,  1902,  outstanding  liabilities 493.32 

July  1,  1902,  balance  available  to  lie  turned  into  the  Treasury 1. 00 

V.  Gun  and  Mortar  Batteriks  (Act  May  25,  1900). 

Under  date  of  December  26,  1901,  the  Chief  of  Engineers  made  an 
allotment  of  $300  from  the  above  appropriation  for  purchase  of  office 
safes  for  Engineer  School  of  Application,  at  Washington  Barracks,  D.C. 

December  26,  1901,  amount  allotted $300.00 

June  30,  1902,  amount  expended  during  fiscal  year $282. 60 

June  30,  1902,  amount  turned  into  the  Treasury  during  fiscal  year.      17. 60    , 

300.00 
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VI.  Embboency  Fund,  Wak  Depabtmknt  (Act  of  March  3,  1899). 

FOR     EQUIPMENT     OP     ELECTRICAL     LABORATORY      AT     ENGINEER     SCHOOL,    WASHINGTON 

BARRACKS. 

Under  date  of  March  5, 1902,  the  sum  of  $6,300  from  the  above  appro- 
priation was  allotted  for  the  purpose  of  equipping  an  electrical  labora- 
tory at  the  Engineer  School  of  Application  at  Washington  Barracks, 
D.  C. 

March  5,  1902,  amount  allotted $6,300.00 

June  30,  1902,  amount  expended  during  fiscal  year 349. 09 

July  1,  1902,  balance  unexpended  and  available 5, 950. 91 


V       • 
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ENGINEER  DEPOT,  WILLETS  POINT,  NEW  YORK. 


REPORT  OF  FIRST  LIEUT,  EDWARD  H,  SCIIIJLZ,  CORPS  OF  ENGINEERS, 

FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190^. 


United  States  Engineer  Office, 

Room  S-7,  Army  Building, 
Mw  York  City,  July  17,  1902. 

General:  I  have  the  honor  to  forward  herewith,  in  duplicate, 
annual  report  of  the  United  States  Engineer  Depot,  Wiliets  Point, 
N.  Y.,  for  the  fiscal  year  ending  June  30,  1902. 
Very  respectfully,  your  obedient  servant, 

Edward  H.  Schulz, 
I^irst  Lieutenant,  Corps  of  Engineers, 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 


UNITED  STATES  ENGINEER  DEPOT,  WILLETS  POINT,  N.  Y. 

The  depot  has  been  under  command  of  Maj.  William  M.  Black, 
Corps  of  Engineers,  from  beginning  of  fiscal  year  to  October  8,  1901; 
Capt.  Charles  H.  McKinstry,  Corps  of  Engineers,  October  8  to 
November  6,  1901,  and  Fii-st  Lieut.  Edward  H.  Schulz,  Corps  of 
Engineers,  November  6,  1901,  to  end  of  fiscal  year.  The  office  of  the 
depot  was  moved  on  April  10,  1902,  from  Fort  Totten,  Wiliets  Point, 
N.  Y.,  to  Army  building,  New  York  City.  The  depot  was  discon- 
tinuea  on  June  30,  1902,  at  Fort  Totten,  Wiliets  Point,  and  trans- 
erred  to  New  York  City. 

Sergt.  Charles  M.  Beer,  Company  C,  First  Battalion  of  Engineers, 
has  been  on  extra  duty  as  machinist  in  the  Engineer  Depot  throughout 
the  entire  year,  and  has  rendered  efficient  service. 

1.    PUBLIC   BUILDINGS,  CONSTBUCTIONS,  ETC. 

During  the  past  year,  and  beginning  about  October  1,  1901,  the 
entire  material  in  the  depot  has  been  disposed  of,  bv  transfer  and 
inspection  and  condemnation.     AH  buildings  used  exclusively  by  the 
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Engineer  Depot  and  School  have  been  vacated  and  transferred  to  the 
artillery.  These  buildings  included  the  officers'  laboratorv,  the  enlisted 
men's  laboratory,  the  library  building,  the  rooms  of  civil  and  military 
engineering  departments,  the  observatory,  the  photographic  building, 
the  carpenter  shop,  the  engineer  stable,  the  torpedo  sheds,  the  old 
fireproof  building,  the  new  fireproof  building,  tne  new  instrument 
shop,  the  equipment  shed,  and  the  rooms  of  the  United  States  Engi- 
neer Office.  Minor  repairs  were  made  to  above  buildings  and  said 
buildings  painted  when  so  required. 

2.    WORK  OF  TIIE    DEPOT. 

The  usual  routine  care  of  propertjr  has  been  continued.  The  inci- 
dental labor  in  caring  for  ana  snippmg  propert}r  was  performed  by 
enlisted  men  of  the  Engineer  Battalion,  and  oy  hired  civilians.  Pur- 
chases were  continued  during  the  year  of  various  materials,  such  as 
submarine-mining  supplies,  surveying  instruments,  drawing  materials, 
photographic  outfits,  bridge  and  ponton,  intrenching,  and  other  field 
engineering  supplies. 

The  engineering  models  exhibited  at  the  Pan-American  Exposition 
at  Buffalo  were  transferred  to  the  Charleston  Exposition. 

In  connection  with  the  work  of  the  depot,  various  reports  were 
rendered  to  the  Chief  of  Engineers  on  condition  of  ponton  material,  etc. 

8.    DEPOT   INSTRUMENTS. 

Miscellaneous  surveying  instruments,  reconnaissance  and  drawing 
materials  were  purchased  during  the  year  under  proposal. 

Repairing  and  overhauling  instruments  on  hand  in  the  depot  was 
continued  as  far  as  practicable.  • 

Issues  of  instruments  and  reconnaissance  materials  were  made  to 
officers  engaged  on  public  works  and  surveys  during  the  year,  upon 
requisitions  duh^  autnorized  by  the  Chief  of  Engineers. 

All  astronomical,  meteorological,  surveying,  and  other  instruments, 
not  otherwise  disposed  of,  were  transferred  to  the  Engineer  Depot  at 
Washington  Barracks. 

Issues  of  hygrometers  and  thermometers  for  use  in  magazines  of 
fortifications  were  made  as  directed. 

4.  EQUIPMENT  OF  ENGINEER  TROOPS. 

The  operations  carried  on  during  the  3'ear  are  reported  on  under 
two  classes:  (a)  Instruments,  intrenching  tools,  etc.;  (b)  completing 
ponton  trains. 

(a)  I}ist?*ume?)ts^  intrenching/  tools^  etc. — The  principal  articles  pur- 
chased during  the  j^ear  were  those  covered  by  various  requisitions 
received  from  engineer  officers  serving  in  the  new  possessions  and 
Alaska,  exploring  expeditions,  acting  engineer  officers,  etc.,  and  the 
battalions  of  engineers.  All  material  for  export  shipment  was  care- 
fully packed,  all  photographic  papers  were  placed  in  soidered-tin  cases, 
and  delicate  instruments  and  blue-print  papers,  etc.,  in  zinc -lined  cases. 

(J)  Computing  ponton  trains. — ^During  the  year  shipments  of  ponton 
material  were  made  to  Washington  Barracks,  Fort  Leavenworth,  and 
West  Point.  A  great  supply  of  ponton  equipage,  the  accumulation  of 
years,  was  inspected  and  condemned.    The  snipments  to  Fort  Leaven- 
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worth  included  9  ponton  boats,  25  canvas  boats,  298  anchors,  177  pon- 
ton wagons,  62  chess  wagons,  7  battery  and  forge  wagons,  and  7  tool 
wagons. 

SUBMARINE-MINING   MATERIAL. 

Purchases  of  submarine-mining  material  under  the  various  allot- 
ments have  been  made  as  authorized.  By  act  of  Congress  of  March 
2,  1901,  the  care  and  operation  of  the  torpedo  defense  devolve  upon 
the  artillery,  and  pursuant  to  directions  from  the  Chief  of  Engineers, 
the  entire  torpedo  material  on  hand  in  the  depot  was  transferred  on 
March  14, 1902,  to  Capt.  George  F.  Landers,  Artillery  Corps,  at  Fort 
Totten,  who  had  been  designated  to  receipt  for  the  same  by  the  com- 
manding officer.  Fort  Totten.  Such  purcnases  as  are  autfiorized  by 
the  Chief  of  Engineers  are  still  being  made  bj^  this  office.  On  Feb- 
ruar}r  1,  1902,  a  statement  was  submitted  to  the  Chief  of  Engineers 
showing  material  still  required  to  be  purchased,  amounting  to 
$34,406.20.  With  this  exception,  the  supply  for  all  harbors  has  been 
practically  completed. 

Reports  of  engineer  officers  to  the  Chief  of  Engineers  of  their  semi- 
annual inspection  of  submarine-mining  materials  have  been  referred 
to  this  office  for  remark  and  return  to  the  Chief  of  Engineers. 

Repairs  have  been  made  to  such  portions  of  the  torpedo  material  as 
were  pi'acticable,  such  as  circuit  regulators,  circuit  closers,  compound 
plugs,  etc. 

The  Torpedo  Manuals,  edition  1898,  have  been  called  in,  and  for- 
warded to  the  Chief  of  Engineers. 


MUSEUM  AND   LIBRARY  BUILDING  AT  WILLETS  POINT. 

Plans  for  the  construction  of  the  addition  to  the  library  building 
were  prepared  and  an  architect  engaged  on  preliminary  studies. 
Owing  to  the  removal  of  the  Engineer  School  to  Washington  Barracks, 
the  library  building  was  transferred  to  the  artillery,  ana  the  funds  still 
remaining  were  transferred  to  Maj.  William  L.  Marshall,  Coi'ps  of 
Engineers,  who  since  January  6, 1902,  has  been  charged  with  the  con- 
struction of  this  addition. 

Shipments  from  the  depot  during  the  year  were  made  as  follows: 


Date. 


Apr.  28,1902 
June  18,1902 

July  16,1901 
Dec.  19,1901 
Jan.     7,1902 

July  17,1901 


Nov.  16,1901 

July     8, 1901 

Feb.  27.1902 
Mar.  1,1902 

Mar.  20,1902 

Mar.  20,1902 


Character  of  shipments. 


Lieut.  Col.  C.  E.  L.  B.  Davis,  Corps  of  Engineers,  Manila,  P.  I.: 

Instruments  and  blue-print  paper 

Cavalry  sketching  cases,  etc 

Maj.  C.  B.  Sears,  Corps  of  Engineers,  Manila,  P.  I.: 

600  rolls  blue-print  paper  and  cloth 

Aristo  platinum  printing  paper 

Transit,  instruments,  drawing  materials,  etc 

Commanding  officer,  Second  Battalion  of  Engineers,  Manila,  P.  I. : 

Astronomical  instruments,  carpenters'  and  plumbers'  tools, 
and  sundries;  meteorological,  surveying,  and  drawing 
Instruments,  and  intrenching  tools 

Repair  kits  for  steel  tapes,  instruments,  etc 

Capt.  Henry  Jervey,  Corps  of  Engineers,  Manila,  P.  I.: 

47  profer>sional  books 

Capt.  William  W.  Harts,  Corps  of  Engineers,  Manila,  P.  I.: 

Steel  tapes,  repair  kits  for  steel  tapes,  etc 

96  yards  cotton  duck.  22-inch ., 

Capt.  Robert  McGregor,  Corps  of  Engineers,  Hollo,  Panay.  P.  I.: 

Steel  tape,  100-meter 

Capt.  Jas.  J.  Morrow,  Corps  of  Engineers,  Zamboanga,  P.  I.: 

Printing  frames  and  plate  glasses  for  same 

Total  for  Philippine  Lvlands 


Value. 

Weight. 

91,866.00 
191.50 

Pounds. 
2,499 
131 

1,480.00 

65.00 

1,975.00 

2,559 

47 

1,680 

7,716.00 
162.00 

10,590 
26 

125.00 

129 

120.00 
58.00 

81 
190 

55.00 

48 

85.00 

407 

13.898.50 

18,887 
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ChKrat-ltr  of  ihlpmenU. 


!  Muj.  WlUiBm  M.  Black,  Oirpa  o[  Enslnevn,  Wsxhlngton  Bbt- 


Har.  n.noi 


■.'  29^  1902 


Triple  Kfro.  lUMr^  el_ 

Chnninl.  ohiiloginphlR.  and  clcclriva 
Fii*  tnrpHinpiim.of"-'-' "        * 
OBVHbI  rworiii 


rc«)rd« . . , 


nablonii,  chain*, . 

flhOTClK,  1.950 

InBtrumpinn.  loalK.Hnil  lioiRi.  ein 

Astruiii>nilval  inHromenU,  etc 

InNlruiiivntii  and  rope 

rtond  liBgu,  r(i|>e.  recordi,  etc 

Rnpc,  shurclH.  Hpade*,  elc : 

Tldagaueepaptr -. 

Inilrumenti.  tooli,  palnfc.  etc 

Harnen,  tool^  palnu,  inBtrumentK,  IKhogiapblng  apparatus. 

Recordii,  lutJls,  tlde-Kange  paper,  elo 

PhotogniphiR  materUln,  derrick  appaiatiui.  etc 

Photngnphlc  maleriais.  taoli.  etc 

Tool*,  map  cwk*,  — 


3,o;o.oc 

1,270.00 


45.  oat 

■iA.lg.1 


6,111 


Mar.  1K.1902 


s.  ropo,  luBlrumenW.  etc.. 
-  ^nvajilr 


>mmandiDiF  officer  Third  Battalion  or  EnilnccR'.  Washlnglnn 
Barnu'kn.  D.  C: 

Mlscellaneoun  InnramentB  and  drawliiK  malerials,  elc 

Spikes,  adie  hand  k-Mtt 

Battalion  recorda 


MlnCflUneons  drawing  InilrumentB 

umnianding  oBcer  Company  1,  Third  Baltallon  ol  Engineers, 
Wanhinglon  BarrackHT 

Tool*,  hardware,  elc 

nmmanding  ofllrer  Company  K.  Third  Battalion  of  Knglneere. 
Wanlilnglon  Barracks: 


C»rDinandlng  offl<^r  CompHny  1.,  Third  Ballalli 
Washing  ion  BonBcks: 
Tools,  hardware,  cic 

ToUl  for  Washington  Barracks 

Maj.  Smlili  S.  Leach,  Corps  ol  Engineen,  Fori  Lea 

[■oruible  searchlight  outni 

Kope,  Bhovel",  and  spikes 

Piciu.  carpenters'  tool  chests  and  tools,  lumber . 

Instrumenls.  lools,  elc 

BlackFtnlllii.'  tools,  photcgraphic supplies,  etc... 

Tent  pnlen  (or  dark  tenl 

Tracing  cloih 


j(  Engineer". 


ic-prlni.... 


.lerlals... 


5.00 
12.00 


INinioii  cqiilpHge 

Neoniyle  mppllc* 

PlaleH  of  ponlon  equipage ....,-..--..     .   . 

Commanding  offieer.  Coinpany  A.  Pint  Battaikm  lOigtneeia. 
Fort  Lcavennonh,  Kan*.! 

II  I        Wheelbarrow!!,  tools,  etc 

I  Commanding  officer,  rlt«  Baliallon  Engineers.  Fort  Leave 
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IhllC. 

Weight. 

i'-opi-  Thomaii  H,  R«i.  Corps  of  Engluet™.  Fort  Lcavemronh, 

11.(19 
20.00 

OLfiO 

18.30 
88.00 

,w.. 

JoneffiplWO 

Capl.  Clement  A,  F.  Flagler.  Corps  of  Enginwr-,  Fort  L«»ven- 

CapC  Jamfi  B.  CavaiuiUEh.  Cotiw  of  Enctoren,  Fori  Leaven- 

"ffliSrii,^!. 

U0.W3..W 

Capt.  Joseph  E.  Kuha,  Corp.  of  Engiiuvn.  W«t  Polnl.  X.  V.: 

Jaty    B,  1001 

lioo 

76.00 
630. OU 
75.00 
3*.  00 

"tm.oo 
■iA.va 

Bvpt:  9.  IWl 

"s."J;sD.S^."T."^.'*::"'r!.'°'^"."^'": 

27  64S 

l.MT 

Apr.   21.  18W 

ii.m.vi 

30.m 

MaJ.  Harrj-  F.  Hoifo'.  C.rps  of  Engineer,  Habaiu.  Cuha; 

800,00 

380.00 

Lieut.  Howard  B.   Hickok,  Ninlh  Civalr)-,  acting  (>ngtnc<-r 
iiHieer.  Fottijl.  Mlcbael.  Alaska: 

Aug.  IB.IKn 

100.00 

100.00 

Halanee -(f  fMU-t  Stale,. 
rapt.  Rohert  E,  L.  Miehie,  Twelfth  Cavalry,  acting  englnwr 

Oct.   ]^,mi 
Apr,  29,liHH 

Sept.  ICIBOl 
May  31.1902 

IIO.UO 

loo.oo 

MO.  00 
M» 

BfiO.OO 

'^0.00 

1*5.00 

103 

offii-er.BauF'ranclB™,  Cal.:                             ''         "* 

92 

Capt.  E.  D.  Soolt.  Anillery  Corpa.  San  Diego  Barrwiu,  Cal.: 

Capl.  Jamex  H.  Cuvanaugh,  Corp*  of  EnglDeeni,  JeffutwD  Bar- 
rockK.  Mu,: 

Oct.    22.18(K 

Ueut,  ST«detiok  T.  Arnold.  FourUi  Cavalrj',  aotliiV  enVlDeer 
offlrer.  Jefleraon  Barracka.  Mo.: 

Lloul.  Sherwood  A.  Cheney.  Corpa  of  Englneeni,  Jeffeiwn  Bar- 

Ual.  Oeumv  B.  Ponit.  quartennoater.  bcUue  englnwr  oincer. 
Bl.  t^ul.  Minn:. 

N   V    12.1901 

Llem,  A.  A.  Msybu.-h,  Artillery  fcorpa,  Fori  Terry.N.  Y.: 

A         13  1901 

Actlni  Engineer  oBlcer,  Fort  Micliie,  H.  V.: 

10.00 

NOT.  itmt 

Aclliig  engineer  offieer.  Fort  Cao«ll.Ud.^ 

iSSSyMk  level  tod 

.       tt 
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Date. 


Mar. 
Mar. 


4,1902 
27, 1902 


Dec.   19,1901 


Feb. 
Feb. 
May 


14,1902 
24, 1902 
13.1902 


July  19,1901 


Aug. 
Auk. 
Feb. 


1,1901 

10,1901 

6,1902 


Jan.     6, 1902 


July 
Sept. 


8,1901 
23,1902 


May   29,1902 

Nov.  19,1901 

Dec.  21,1901 
Feb.  15.1902 

Apr.  24,1902 

Dec.  23,1901 

Dec.  28,1901 

Aug.    3,1901 

May     6. 1902 

Nov.  16,1901 
Nov.  26,1901 

Jan.  13,1902 

Oct.  22,1901 

Jan.  25,1902 

Feb.  14,1902 

Nov.  16,1901 

Dec.  24,1901 
Mar.  1,1902 
Apr.  10,1902 
Juno  18, 1902 

Jan.    16,1902 

Oct.    19,1901 

Feb.     4, 1902 

Sept.  IG,  1901 

Sept  19,1901 
Jan.  18.1902 
Mar.    6,ld02 

Mar.  18,1902 

Sept.  29,1901 

Mar.  18,1902 

Oct.  12,1901 
Feb.  24,1902 


Cbaracter  of  shipmenta. 


Lieut.  Samuel  G.  Shartle,  Artillery  Corps,  Fort  Howard,  Md.: 

Torpedo  materials 

Do , 

Capt.  L. C.  Brown,  Artillery  Corps,  Fort  Washington.  Md.: 

Cavalry  sketching  cases,  thermometers,  and  tide-gauge  pa- 
per. 

Junction  boxes  and  wire  mooring  rope , 

Hygrometers 

Do 

United  States  Engineer  Office,  Richmond,  Va.: 

Tide-gauge  paper 

Maj.  James  B.  Quinn,  Corps  of  Engineers,  Norfolk,  Va.: 

Hygrometer , 

Do 

Steel  tape , 

Capt.  H.  C.  Davis,  Artillery  Corps,  Fort  Monroe,  Va.: 

6  copp»er8  for  signal  battery , 

MaJ.  Dan  C.  Kingman, Corps  oi  Engineer, Cleveland, Ohio.: 

Tran.sit  and  steel  tapes 

^i^jjj^i^  level  and  tripods 

r^pt.  Edward  F.  McGlachlin.  Ardllery  Corps,* Fort  Walla  Wa^^^^ 
Wash.: 

Cavalry  sketching  cases  and  odometers 

Maj.  John  MillLs,  Corps  of  Engineers,  Seattle,  Wash.: 

2  rolls  tide-gauge  paper 

Lieut.  T.  L.  Sherburne,  Artillery  Corps,  Fort  Lawton,  Wash.: 

Miscellaneous  drawing  instruments 

Drawing  materials ^. 

Lieut.  L.  S.  Chappelear,  Artillery  Corps,  Fort  Lawton,  Wash.: 

Cloth  for  mounting  maps 

Capt.  W.  L.  Kenly.  Artillery  Corps,  Vancouver  Barracks,  Wash.: 

Cavalry  sketching  cases 

Capt.  W.  A. Bethel,  Artillery  Corps,  Vancouver  Barracks,  Wash.: 

1  Batson  sketching  case 

Lieut.  H.T.  Patten,  Artillery  Corps,  Fort  Fremont,  S.  C: 

21  cable  drums 

Lieut.  M.  C.  Kerth,  Twenty-third  Infantry,  Fort  McPherson,  Ga.: 

Drawing  instruments 

Acting  engineer  officer,  Fort  Ethan  Allen,  Vt.: 

Drawing  materials,  etc 

Prismatic  compass 

Lieut.  Richard  Fumlval,  Artillery  Corp.s,  Fort  Ethan  Allen, Vt.: 

Drawing  ink 

MaJ.  G^eorge  W.  Goethals,  Corps  of  Engineers,  Newport,  R.  I.: 

2  tide  gauges  and  2  rolls  paper 

Capt.  H.  C.  Scnumm.  Artillery  Corps,  Fort  Adams,  R.  I.: 

Torpedo  materials .".... 

Capt.  Samuel  A.  Kephart,  Artillery  Corps,  Fort  Du  Pont,  Del.: 

Torpedo  materials 

Acting  engineer  officer,  headquarters  Department  of  Texas, 
San  Antonio,  Tex.: 

Reconnaissance  instruments  and  drawing  materials 

Capt.  Charles  S.  Rich^,  Corps  of  Engineers,  Galveston,  Tex.: 

Submarine-mining  materials,  etc 

Do 


Grappling  irons,  cvlinder  oil. 
"  an 


Instruments  and  drawing  materials 

Capt.  Robert  S.  Welsh,  Artillery  Corps,  Fort  Dade,  Tex.: 
Ball  seat  for  circuit  clc^ser. 


Acting  engineer  officer,  Fort  Pickens,  Fla.: 

1  levefand  tripod ^. . 

Capt.  Herbert  Deaicyne,  Corps  of  Engineers,  Tampa,  Fla.: 

6  signal  cells 

Capt.  Charles  J.  Bailey,  Artillery  Corps,  acting  engineer  officer, 
Great  Diamond  Island,  Me.: 

1  transit,  with  tripod,  complete 

Maj.  Solomon  W.  Roessler,  Corps  of  Engineers,  Portland,  Me.: 

6  barometers,  aneroid  and  mercurial 

Torpedo  materials 

Ma).  John  G.  D.  knight,  Corps  of  Engineers,  Chattanooga, 

Tenn.: 

Official  records 

Mr.  C.  Donovan,  assistant  engineer,  Port  Eads,  La.  (Lieut.  E. 

M.  Adams.  Corps  of  Engineers,  New  Orleans,  La.): 

2  rol  1  s  tide-gauge  paper 

Col.  Henry  L.  Abbot,  Corps  of  Engineers,  retired,  Cambridge, 

Mass.: 

Official  records 

Lieut.  Daniel  F.  Craig,  Artillery  Corps,  acting  engineer  officer. 
Fort  Hancock,  N.  J.: 

Drawing  materials 

Capt.  W.  R.  Smith,  Artillery  Corps,  Fort  Morgan,  Ala.: 

Thermometers < 


Value. 


1904.45 
573.00 

30.00 

840.00 
4.00 
6.00 

6.00 

2.00 
2.00 
9.86 

8.60 

200.00 
335.00 


24.00 

6.00 

200.00 
20.00 

1.20 

15.90 

35.20 

378.00 
40.00 

415.00 

9.50 ; 

4.32 

270.00 

1,492.00 

2,324.00 

850.00 

2,958.00 

3,399.22 

13.00 

430.20 

1.00 

125.00 

6.00 

210.00 

75.00 
743.00 
800.00 


60.00 
9.00 


Weight 

RouruU. 
22/118 
1,299 

12 

7,600 

22 
2 


100 
123 


15 

21 

102 
100 


9.556 

44 

292 


266 
79,375 
18,337 

448 

12,884 

8,818 

185 

620 


79 
96 

50 

86 

7.694 

435 

196 

48 

171 

123 
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Feb.  17.1902 


^"11  ■; 

mi 

Sept.  10 
Sepl,  19 

1901 

Sept.    fi 

1901 

Sept  10 
Sept.  19 

Iwl 

Bept,    « 

1901 

i^-lS 

IMl 

ommaQdlng  ometr.  Fort  Connllntloti,  ForUmoutli.  N.  H. 

Torpedo  male  rial  El........ 

1  mdwuiinR  drum  and  frame 

Torpedo  toatertiile ........._......,............_........ 

iciit.  Fuller  R.  Waltou,  Teiilh  InlBDlry.  Fort  UBckmiie.  Wyo.: 

PriBiDaCl<!  compMHea 

TutaL  for  balance  of  IT  nlted  Blatea 

Ittiitd  at  wmm  PoUit.  X.  y.,  til  artUtery. 


UaJ.  Arthur  Murrav,  Artillery  t^rp": 


lit  regulator  pliwi.  ttaples, 
material,  eiectnc  apparaC 


ipparatiu.  etc... 


Books  on  torpedoee.  etc ............-^.... 

JuneUon  boxes,  rubber  tubing,  etc 

68  irinilow  ahadea 

Chloride  BCeumulator  elements,  etc 

Eubmarine-iDlDiDg  apparatus  and  materials . . . 

1  upright  boiler 

Be?  mfleg  Blnalc  and  13S  mlla  multiple  table  . . 
Capt.  G.  F,  LanderB,  Artillery  Coq»: 

Bubmurine-mlnlng  maletlnl 


Kiibbersirlp«.givpp]IiiKiT<nu... 

IS  windon  atiadea 

1  boat  telepbooe 

Dlaeonncciora,  reveTBlni:  keya.  et 
Sbeet  copper  for  earth  platea  tnt 
Pump,  sido  lnlel,  rope,  etc  .. 


s.  tutlu  bead  oollors.  et 

,    It       

I         5,100  feet  copper  Wirt , .„.  „- 

Capt.  John  W,  Ruckioan,  Artillery  Corpa; 

Dynamite,  gun  CDtloQ,  tiwes,  powder,  vu. 

Total  for  WlUcla  Point.  N.  Y.,  to  Anlllcty  CnrpB 

Iimedat  a'tUelt  Foinl.  A'.  1'.,  lo  Third  BnUalitm qf  EHgintm. 

Capt.  FtaDcln  R.  Sbunlc,  Ckirpe  ol  Englneeni.  conmtandlng 
tjompany  I : 
Instrumen 


*  tool  cheata  with  padlocks... 

Drawing  toaterlala 

>t.  tniorlce  H.  UcKlnetry,  Corps  of  Englneen.  conunam 
□mpony  K: 
'--' enta,  field  oalfita,  seta  of  carpenten'  ami  plmnbeia' 


Drawing  materials . . 
int.  Jame»  F.  Mdndoe,  iJjrpt 
Company  L: 
InitrumentB,  Held  onlllt,  seta 

tools 

4  tool  cheatA  with  padloclu... 
Drawing  m-'--'-'" 


>l  ^igfneen,  DOnunandlng 
raipenten'  and  piiunbcrs' 


267.01)  I 
a8.0l>i- 
ai!.30  ;. 


UD.Ild   . 


832.20  . 


Manila  and  PblUppine  Talandi 
Waahlngton  Barncks,  D.  C  .. 
Fort  Le-"^""' — **-  w-— 
WeatPt 

Cuba.. 


Balance  ol  United  States 

Willets  Point,  loartilleiT 

Wlllets  Poini.  10  Third  Battalion  o 

Qrand  total 
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Money  statements, 

I.  For  Engineer  Depot  at  Willeta  Point,  N.  Y.,  for  fiscal  year  ending 
June,  30,1901: 

July  1,  1901,  balance  unexpended $14. 41 

July  31,  1901,  amount  turned  into  Treasury 14.41 

II.  Engineer  Depot  at  Willets  Point,  N.  Y.: 

1.  Act  March  2,  1901,  for  **  Incidentals,"  1902— 

March  8,  1901,  amount  allotted 5,000.00 

April  19, 1902,  received  by  cash  account  of  overcharge  on  voucher.  1. 05 

5;  001. 05 
October  8, 1901,  amount  taken  to  Washington  Barracks  by  Maj. 
W.  M.  Black 1,800.00 

3,201.05 
June  30,  1902,  amount  expended  during  fiscal  year 3, 201. 05 

2.  Act  March  2,  1901,  for  "Materials,"  1902— 

March  8,  1901,  amount  allotted 1,500.00 

Octol)er  7,  1901,  amount  .taken  to  Washington  Bar- 
racks by  Maj.  W.  M.  Black 11,000.00 

June  30,  1902,  amount  expended  during  fiscal  year .  48. 54 

1,048.54 

451.46 
October  7,  1901,  amount  deposited  to  credit  Treasurer  United 
States 451.46 

3.  Act  March  2,  1901,  for  **  Instruments,"  1902— 

March  8,  1901,  amount  allotted 3,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 3, 000. 00 

4.  Act  March  2,  1901,  for  * 'Addition  to  Building  for  Models  and  Li- 

brary"— 

March  8,  1901,  amount  allotted 12,000.00 

January  6,  1902,  amount  transferred  to  Maj.  W.  L.  Marshall ...     11, 750. 00 

June  30,  1902,  amount  expended  during  fiscal  year 250. 00 

5.  Act  March  2,  1901,  for  "Library,"  1902— 

March  8,  1901,  amount  allotted 500.00 

October  7, 1901,  amount  deposited  to  credit  of  Treas- 
urer United  States 1156.98 

June  30,  1902,  amount  expended  during  fiscal  year .  43. 02 

October  7,  1901,  amount  taken  to  Wasnington  Bar- 
racks by  Maj.  W.  M.  Black 300.00 

500.00 

[II.  Equipment  of  Engineer  Troops,  1901: 

1.  For  "Instruments,  Intrenching  Tools,  etc. " — 

July  1,  1901,  balance  unexpended .83 

July  31,  1901,  amount  turned  into  Treasury .83 

2.  For  "Completing  Ponton  Trains" — 

July  1,  1901,  balance  unexpended. 6. 46 

July  31,  1901,  amount  turned  into  Treasurv 6. 46 

Fiscal  year  1902: 

3.  For  "  Instruments,  Intrenching  Tools,  etc." — 

June  30,  1902,  total  of  allotments  received  during  fiscal  year 11, 950. 00 

June  30,  1902,  amount  expended  during  fiscal  year '. 11, 950. 00 

4.  For  "Completing  Ponton  Trains"—  ~ 

June  30,  1902,  total  of  allotments  received  during  fiscal  year 7, 750. 00 

June30,  1902,  withdrawn  during  fiscal  year 1,750.00 

June  30,  1902,  amount  expended  during  fiscal  year 6, 000. 00 
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IV.  Torpedoes  for  Harbor  Defense: 

1.  Act  March  3,  1899,  for  "Torpedo  Experimental- 

July  1,1901,  balance  unexpended 1,893.72 

October  1,  1901,  amount  taken  to  Washington  Bar- 
racks by  Maj.  W.  M.  Black 11,000.00 

June  30,  1902,  amount  expended  during  fiscal  year. .  893. 72 

1, 893. 72 

2.  Act  May  25,  1900,  for  "Purchase  of  Submarine-Mining  Materials, 

etc.'^'— 

July  1,  1901,  balance  unexpended 3,147.03 

June  30,  1902,  amount  expended  during  fiscal  year 3, 147. 03 

3.  Act  March  1,  1901,  for  "Purchase  of  Submarine-Mining  Materials, 

etc.**— 

July  1,  1901,  balance  unexpended 16,300.00 

June  30,  190^,  amount  withdrawn  during  fiscal  year 5, 800. 00 

10, 600. 00 
October  7,  1901,  amount  taken  to  Washington  Bar- 
racks by  Maj.  W.  M.  Black $5,300.00 

June  30,  1902,  amount  expended  during  fiscal  year. .      3, 124. 61 
July  1,  1902,  outstanding  liabilities 420. 48 

8,845.09 

July  1,  1902,  balance  available 1,654.91 


\ 


RIVERS  AND  HARBORS,  ETC. 


APPENDIX  A. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  EAST  OF  AND 

INCLUDING  PORTLAND  HARBOR. 


REPORT  OF  MA  J.  S.  W,  ROESSLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190^,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Lubec  Channel^  Maine. 

2.  Narragaugus  River,  Maine. 

3.  Breakwater  from  Mount  Desert  to  Por- 

cupine Island,  Bar  Harbor,  Maine. 

4.  Harbor  at  Sullivan  Fall?,  Maine. 

5.  Union  River,  Maine. 

6.  Bagaduce  River,  Maine. 

7.  Penobscot  River,  Maine. 


8.  Harbor  at  Bucksport^  Maine. 

9.  Camden  Harbor,  Maine. 

10.  Harbor  at  Rockland,  Maine. 

11.  Carvers  Harbor,  Vinalhaven,  Maine. 

12.  (ireorges  River,  Maine. 

13.  Kennebec  River,  Maine. 

14.  Portland  Harbor,  Maine. 


United  States  Engineer  Office, 

Portland^  Me. ,  Julf/  16, 1902. 

General:  I  have  the  honor  to  forward  annual  report  for  the  fiscal 
year  1902  for  river  and  harbor  works  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

S.  W.  ROESSLER, 

Major,  C(frp8  of  Engineern. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engmeers,  V.  S.  A. 


A  I. 

improvement  of  lubec  channel,  MAINE. 

No  operations  have  been  carried  on  this  year  beyond  the  inspection 
of  the  locality. 

It  is  proposed  to  apply  the  appropriation  of  $53,000,  made  by  act  of 
June  13,  1902,  to  the  dredging  of  the  lower  portion  of  the  channel 
necessary  to  complete  the  project. 

827 
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Money  statement, 

July  1,  1901,  balance  unexpended $639. 18 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .    53, 000. 00 

53, 639. 18 
June  30, 1902,  amount  expended  during  fiseal  year 122. 36 

July  1,  1902,  balance  unexpended 53,516.82 

July  1,  1902,  outatandinj?  liabilitiee 100.00 

July  1,  1902,  balance  available 53,416.82 


APPROPRIATIONS. 

MardhS,  1879 $44,000 

June  14,  1880 20,000 

March  3,  1881 45,000 

Aug;u8t2,  1882 20,000 

July  5,  1884 10,000 

Augusts,  1886 10,000 

August  11,  1888 20,000 

August  18,  1894 5,000 

August  18,  1894,  unexpended  balance  for  improving  St.  Croix  River,  made 

available  for  Lubec  channel 35, 000 

June  3,  1896 32,000 

March  3,  1899 25,000 

June  13, 1902... 53,000 

Total 319,000 


• 


COMMERCIAL   HTATISTICS. 

Hereipts  and  shipments,  1901. 

Tona. 

Bricks 2,500 

Coal 3,000 

Fish 60,000 

Flour  and  grain 9, 000 

Lead  and  tin 15, 000 

Lumber 14,000 

Oil  and  mustard 12,000 

Provisions 5, 700 

Potatoes 1,500 

Salt 4,300 

Sardines  and  herring 38, 000 

Total 165,000 

Arrii'ah  and  departures  in  calendar  year  1901. 

Steamers,  coastwise,  draft  about  17  feet 476 

Sailing  vessels,  coastwise,  draft  14  feet 210 

Veeseb  rebuilt  during  the  year  ( 1  steam  and  1  sailing  vessel) 2 

Vessels  built  during  the  y^ 1 
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A  a. 

IMPROVEMENT  OF  NARRAGAUGUS  RIVER,  MAINE. 

No  operations  beyond  inspection  have  been  carried  on  during  the 
year. 

Money  statement, 
July  1,  1901,  balance  unexpended |416. 19 

July  1,  1902,  balance  unexpended 416. 19 

July  1,  1902,  outstanding  liabilities 60.00 

July  1,  1902,  balance  available 366.19 


APPROPRIATIONS. 

For  improvement  above  Millbridge: 

Actof  March3,  1871 112,000 

Actof  JunelO,  1872 10,000 

$22,000 

For  improvement  below  Millbridge: 

Act  of  August  6,  1886 10,000 

Actof  August  11,  1888 10,000 

Act  of  September  19,  1890 7,500 

Actof  July  13,  1892 7,600 

Act  of  August  18,  1894 6,000 

Actof  June  3,  1896 5,000 

Actof  March  3,  1899 6,000 

•    60,000 

Total 72,000 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments,  1901. 

2bn«. 

Bricks 120 

Coal 1,400 

Cooperage 300 

Fish  (tresh),  lobsters,  and  clams 2, 200 

General  merchandise 9, 900 

Grain  and  flour 2;  500 

Iron,  iron  pipe,  and  machinery.   255 

Lime  and  cement 152 

Lumber 19,300 

Salt 207 

Sardines  and  sardine  supplies 4, 000 

Stone .  500 

Wood 1,100 

Total 41,934 

Arrivals  and  departures  in  calendar  year  1901 

Steameis  (average  draft,  8}  feet;  total  tonnage,  259,880  tons) 450 

Sailing  vessels  (average  draft,  9  feet;  total  tonnage,  24,375  tons) 325 

Vessels  built  during  the  year  (total  tonnage,  l,8!3ton8) 2 
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A3. 

BREAKWATER  FROM  MOUNT  DESERT  TO  PORCUPINE  ISLAND,  BAR 

HARBOR,  MAINE. 

No  operations  beyond  inspection  have  been  carried  on  during  the 
year.  It  is  proposed  to  expend  the  additional  appropriation  recom- 
mended in  continuing  the  construction  of  the  breakwater. 


Money  statement, 

July  1, 1901,  balance  unexpended 

June  30, 1902,  amount  expended  during  fiscal  year . . 


$291.28 
80.46 


July  1, 1902,  balance  unexpended. . 
July  1, 1902,  outstanding  liabilities. 

July  1, 1902,  balance  available 


210. 82 
50.00 


160.82 


Amount  (estimated)  required  for  completion  of  existing  \  roject $230, 200. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1, 1902 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


APPROPRIATIONS. 


August  11, 1888 $50,000 

September  19, 1890 50, 000 

July  13, 1892 50,000 

August  18, 1894 10,000 


June  3, 1896 $10,000 

March  3, 1899 20,000 


Total 190,000 


Cement  and  lime 
Coal 


COMMBBCIAL  OTATISTIGB. 

Receipts  and  shipmefits,  1901. 

Tons. 

700 

7,500 

Farm  produce   700 

Flour  and  provisions 2, 000 

General  merchandise 2, 000 

Hay,  grain,  and  straw 8, 000 

Horses  on  hoof 250 

Lumber 13,500 

Sand  and  gravel 6,000 

Wood 1,500 

Total 42,150 


A  4. 

IMPROVEMENT  OF  HARBOR  AT  SULLIVAN  FALLS,  MAINK 

No  operations  beyond  inspection  have  been  carried  on  during  the 
year.  It  is  proposed  to  expend  the  available  balance  and  additional 
appropriation  recommendea  in  continuing  the  excavation  of  ledge  at 
Sullivan  Falls. 
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Money  statement, 

July  1,  1901,  balance  unexpended $464. 69 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  5, 000, 00 

July  1,  1902,  balance  unexpended 5, 464. 69 

July  1,  1902,  outstanding  liabilities 50.00 

July  1,  1902,  balance  available 5,414.69 


Amount  (estimated )  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


A  PPROPRI ATION8. 


March  3,  1871 $10,000 

June  10,  1872 25,000 

June  3,  1896 5,000 

March  3,  1899 5,000 

June  13,  1902 5,000 


Total : 50,000 


COMMERCIAL  KIATISTICS. 

Receipts  and  shipmenUf  1901. 

Tone. 

Coal ; 625 

Granite 47,000 

General  merchandise 500 

Lumber  and  wood 1 ,  000 

Total 49,125 

Arr'wah  and  departures  in  calendar  year  1901. 

9 

Steamers,  coastwise,  average  150  tons,  draft  less  than  10  feet 10 

Sailing  vessels: 

Coastwise,  average  235  tons,  draft  10  feet  or  more 400 

Coastwise,  average  75  tons,  draft  less  than  10  feet 32 


A  5. 

IMPROVEMENT  OF  UNION  RIVER,  MAINE. 

At  the  beginning  of  the  fiscal  year  three  dredges  were  at  work  on 
the  improvement  of  the  river,  under  contract  with  Augustus  R.  Wright. 
One  clam-shell  machine,  the  Fre^port^  was  dredging  a  channel  through 
the  bar  at  the  mouth  of  the  river.  This  part  of  the  work  was  com- 
pleted during  the  month  of  July,  1901,  and  the  dredge  withdrawn  from 
the  work,  26,755  cubic  3^ards,  measured  in  scows,  mostlj^  mud  and  saw- 
dust, having  been  removed  during  the  fiscal  year. 

Dredge  l^eporiset^  with  orange-peel  type  of  bucket,  was  at  work 
removing  slaos,  edgings,  etc.,  in  vicinity  of  Ellsworth.     Work  was 
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suspended  November  22,  1901,  on  account  of  ice  forming  in  the  river, 
and  resumed  May  6, 1902.  During  the  fiscal  3^ear  108,574  cubic  yards, 
measured  in  scows,  of  mill  waste,  etc.,  was  removed.  Dredge  Casco^ 
a  dipper  type  of  machine,  was  at  work  removing  hardpan  and  bowlders 
and  ledge  in  the  narrows.  Work  was  suspended  November  22,  1901, 
and  not  resumed  again  with  this  dredge  until  the  latter  part  of  June, 
1902,  the  amount  of  work  accomplished  during  the  fiscal  j^ear  being 
removal  of  hardpan  and  small  bowldei*s,  6,975  cubic  yards,  scow  meas- 
urement; removal  of  large  bowlders,  63  cubic  yards,  place  measure- 
ment, and  removal  of  ledge  and  overlying  bowlders  in  the  narrows, 
5,420  cubic  yards,  measured  in  place.  A  drill  scow  was  set  at  work  in 
June  blasting  ledge  in  the  narrows,  but  none  of  the  rock  had  been  taken 
up  at  the  end  of  the  fiscal  year. 

The  time  limit  for  completion  of  the  contract  has  elapsed.  The  work 
can  easily  be  completed  auring  the  present  season,  as  far  as  the  funds 
will  allow  and  as  is  now  deemed  necessary. 


Money  statemetU, 

July  1,  1901,  balance  unexpended $116,232.83 

June  30,  1902,  amount  expended  during  fiscal  year 77, 674. 52 

July  1,  1902,  balance  unexpended •. 38,558.31 

July  1,  1902,  outstanding  liabilities 9,604.67 

July  1,  1902,  balance  available 28, 953. 64 

July  1,  1902,  amount  covered  by  uncompleted  contracts 26, 351. 70 


APPROPRIATIONS. 

July  11,  1870 115,000 

March  3,  1871 15,000 

June  3,  1896 15,000 

March  3,  1899 15,000 

June  6,  1900 115,000^ 

Total 175,000 


CONTRACT   IN   FORCE   DURING    FISCAL   YEAR   ENDING   JUNE  30,   1902. 

Name  of  contractor:  Augustus  R.  Wright. 

Date  of  contract:  October  16,  1899. 

Date  of  approval:  November  6,  1899. 

Time  for  commencement:  April  1.  1900. 

Time  for  completion:  In  season  of  1901.     (Waived.) 

Rate: 

Dredging  mill  waste,  25  cents  per  cubic  yard. 

Dredging  hardpan  and  bowlders,  75  cents  per  cubic  yard. 

Excavation  of  ledge,  $6.40  per  cubic  yard. 

Dredging  at  mouth  of  river,  18  cents  per  cubic  yard. 
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COMMERCIAL  BTATI8TIC8. 

Receipts  and  shipments,  1901, 

Tonii. 

Bricks 1,200 

Cement  and  lime 200 

Coal 3,000 

Fish 200 

Gravel 200 

Hardware  and  iron 400 

Heads  and  staves 12, 180 

Lumber .- 12,550 

Laths  and  shingles 1, 937 

General  merchandise • 4, 015 

Wood *. 1,867 

Totei .• 37,749 

Arrivals  and  departures  in  calendar  year  1901, 

Draft  10  feet,  tonnage  125  tons 500 

Vessels  plying  on  the  river,  3  steamers  and  1  tag. 


A  6. 

IMPROVEMENT  OF  BAGADUCE  RIVER,  MAINE. 

No  operations  beyond  inspection  have  been  carried  on  during  the 
year. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  in  continuing  the  excavation  of  the  chan- 
nel at  W  inslow  Island. 

The  improvement  is  a  doubtful  public  benefit. 

Motley  statement. 

July  1,  1901,  balance  unexpended $347.81 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .      3, 000. 00 

July  1,  1902,  balance  unexpended 3,347.81 

July  1,  1902,  outstanding  liabilities 100.00 

Julyl,  1902,  balance  available 3,247.81 


Amount  (estimated )  required  for  completion  of  existing  project 18, 875. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1, 1902 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPBOPBIATIONS. 


August  11, 1888 $3,000 

September  19,  1890 4,000 

July  13,  1892 6,000 

August  18,  1894 5,000 

June  3, 1896 5,000 

ENG  1902 63 


March  3,  1899 $3,000 

June  13, 1902 3,000 

Total 28,000 
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COMMERCIAL   STATISTICS. 

Receipts  and  shipmentSy  1901. 

Tons. 

Bricks 9,000 

Coal 2,700 

Co<l  and  mackerel  lines 300 

Cotton 350 

Farm  produce 350 

Fish 450 

General  merchandise 25, 000 

Grain 12,000 

Granite 3,000 

Lumber  and  cooperage 23, 000 

Lime,  cement,  etc , 12, 000 

Phosphate .i 250 

Wood 7,500 

Total 95,900 

Most  of  the  foregoing  includes  receipts  and  shipments  at  Castine,  at  the  mouth  of 
the  river. 

ArriiHxls  and  departures  during  calendar  year  1901, 

Steamers: 

Coastwise,  draft  10  feet  and  over,  500  to  1,500  tons 250 

Coastwise,  draft  less  than  10  feet,  5  to  250  tons .' 1, 500 

Sailing  vessels: 

Coastwise,  150  to  400  tons 200 

Coastwise,  5  to  150  tons 500 


A  7. 
IMPROVEMENT  OF  PENOBSCOT  RIVER,  MAINE. 

The  sum  of  $10,774.63  was  expended  during  the  year.  There  was 
no  work  under  the  general  project,  operations  being  confined  to  the 
excavation  of  ledge  in  front  oi  the  Boston  and  Bangor  Steamboat 
wharf  at  Bangor,  to  the  depth  of  11  feet  at  extreme  low  tide,  under  a 
contract  with  Harries  &  Lett/Cney.  The  total  quantity  of  ledge  taken 
out  at  that  locality  was  2,225  cubic  yards,  place  measurement.  At  the 
beginning  of  the  fiscal  year  1902  about  65  per  cent  of  this  quantity 
had  been  removed.  The  work  was  entirely  finished  November  27, 
1901.  The  details  of  the  project  for  the  work  at  Bangor  Harbor  are 
given  in  the  report  of  the  Chief  of  Engineers. 

There  is  at  present  no  particular  item  of  work  to  which  it  is  pro- 
posed to  apply  the  available  balance. 

Money  staiemerU. 

July  1,  1901,  Imlance  unexpended -«. $19,447.50 

June  30,  1902,  amount  expended  during  fiscal  year 10, 774. 6S 

July  1,  1902,  balance  unexpended 8,672.87 

July  1,  1902,  outstanding  liabDities 40.00 

July  1,  1902,  balance  available 8,d32.87 
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APPROPRIATIONS. 

March  2,  1829  (for  survey) 1300 

July  11,  1870  (at  Bangor  and  below) 15,000 

March  3,  1871  (at  Bangor  and  below) 50,000 

June  10,  1872 40,000 

March  3,  1873 20,000 

June  23,  1874 20,000 

March  3,  1875  (110,000  to  be  expended  at  or  near  Bucksport  Narrows) 25, 000 

August  14,  1876  ($4,000  to  be  expended  at  or  near  Bucksport  Narrows) 10, 000 

June  18,  1878  ($2,500,  or  so  much  thereof  as  necessary,  to  be  expended  at  or 

near  Bucksport  Narrows) 12, 000 

March  3,  1879 6,000 

July  5,  1884  (for  Bangor  Harbor  and  Penobscot  River) 20,000 

August  5,  1886  (for  widening  channel  at  Bangor  and  removing  obstructions 

near  Crosbys  Narrows) 15, 000 

August  11,  1888  ($20,000  to  be  expended  between  Bangor  and  Crosbys  Nar- 
rows and  $30,000  between  Bucksport  and  Winterport) 50, 000 

September  19,  1890  (for  continuing  improvement  and  for  dredging  near 

Sterns'  mill) 25,000 

July  13,  1892 40,000 

March  3,  1899 28,000 

Total 376,300 


CONTRACT  IN   FORCE  DURING   FISCAL  YEAR  ENDING  JUNE  30,  1902. 

Name  of  contractors:  Harries  &  Letteney. 
Date  of  contract:  November  20,  1899. 
Date  of  approval:  December  11,  1899. 
Time  for  commencement:  May  15,  1900. 
Time  for  completion:  October  1,  1901. 
Kates: 

Dredging,  28.7  cents  per  cubic  yard. 

Removing  bowlders,  $12  per  cubic  yard. 

Ledge  excavation,  Kenduskeag  stream,  $15  per  cubic  yard. 

Ledge  excavation,  steamboat  wharf,  $7.65  per  cubic  yard. 
Contract  completed. 


COMMERCIAL  STATISTICS. 

Receipts  and  $hipmerUSf  1901. 

Tons. 

Box  shooks 10,095 

Bricks 1,390 

Cement  and  lime 8, 550 

Coal 340,789 

Fertilizer 5,730 

General  merchandise 38, 037 

Grain,  feed,  and  flour 11,490 

Hay 2,620 

Ice 51,167 

Iron  and  steel 1,390 

Lumber,  wood,  and  cooperage 186,538 

Oil 10,150 

Salt 1,685 

Sand  and  clay 3, 420 

Spool  bars 8,321 

Stone  and  paving 26,640 

Total 708,012 
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Arrivals  and  departures  during  calendar  year  1901, 

Foreign: 

Steamers,  total  tonnage,  9,470  tons 8 

Sailing  vessels,  total  tonnage,  13,146  tons 43 

Coastwise: 

Steamers 842 

Sailing  vessels 2, 142 

Total  tonnage  of  coastwise  vessels,  1,177,986  tons. 


A  8. 

IMPROVEMENT  OF  HARBOR  AT  BUCKSPORT,  MAINE. 

The  project  for  improvement  at  Bucksport  Harbor  under  appropri- 
ation of  rJune  13,  1902,  is  given  in  detail  m  the  report  of  the  Chief  of 
Engineers.     No  work  was  done  during  the  fiscal  year  1902. 

It  is  proposed  to  apply  the  available  funds  to  dredging  in  front  of 
the  wharves  at  Bucksport,  in  accordance  with  the  project. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  |20, 000. 00 
July  1,  1902,  balance  available 20,000.00 


APPROPRIATION. 

June  13,  1902 $20,000.00 


A  g. 

IMPROVEMENT  OF  CAMDEN  HARBOR,  MAINE. 

The  appropriation  of  $7^400  contained  in  the  river  and  harbor  act 
approved  June  13,  1902,  will  be  expended  in  dredging  in  the  vicinity 
of  the  Boston  and  Bangor  Steamboat  Company's  wharf  in  the  outer 
harbor,  in  accordance  with  the  project  published  in  House  Doc.  No. 
263,  Fifty -sixth  Congress,  first  session. 

Money  statement. 

July  1,  1901,  balance  unexpended $59.21 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,,1902..      7, 400. 00 

July  1,  1902,  balance  available 7,459.21 


APPROPRIATIONS. 


March  3, 1873 $10,000 

June  23,  1874 10,000 

March  3,  1875 10,000 

Augustll,  1888 1      5,000 

September  19,  1890 6,000 

July  13, 1892 12,000 


August  17,  1894 12,000 

June3,  1896 10,000 

June  13, 1902 7,400 

Total 82,400 
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A  lo. 

IMPROVEMENT  OF  HARBOR  AT  ROCKLAND,  MAINE. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  two 
contracts,  one  with  Dunbar  &  Sullivan  for  removal  of  ledge,  and  the 
other  with  Romano  V.  Perini  for  raising  the  breakwater  and  placing 
a  heavy  stone  cap  thereon. 

The  removal  of  ledge  was  completed  October  3,  1901,  3,620  cubic 
yards,  measured  in  place,  having  been  accomplished  during  the  fiscal 
year.  The  contractor  during  this  time  also  removed  under  a  supple- 
mental agreement  842  cubic  yards,  scow  measurement,  of  hardpan 
and  bowlders  from  what  is  known  as  ''Lone  Rock  shoal."  This  com- 
pleted work  under  the  contract. 

Work  under  contract  with  Romano  V.  Perini  for  placing  riprap  and 
capstone  on  the  breakwater  was  completed  October  15,  1901,  11,757 
tons  of  stone  having  been  so  placed.  The  contractor  also  removed  six 
stone  beacons,  as  extra  work  under  the  contract,  at  a  price  previously 
agreed  upon  of  $50  each,  or  a  total  of  $300. 

A  contract  was  entered  into  with  Eugene  S.  Belden  for  placing  stone 
on  the  outer  slope  of  the  outer  half  of  the  breakwater.  Work  was 
begun  October  7,  1901,  and  completed  June  30,  1902.  The  work  was 
suspended  from  December  11,  1901,  to  April  11,  1902,  on  account  of 
rough  weather  of  winter.  Thirty -two  thousand  six  hundred  and  fifty- 
six  tons  of  stone  were  placed  during  the  fiscal  year  and  the  work  under 
contract  completed. 

All  work  as  at  present  proposed  had  been  completed  June  30,  1902. 

Money  statemetit. 

July  1,  1901,  balance  unexpended $162,604.59 

June  30,  1902,  amount  expended  during  fiscal  year 117,198.00 

July  1,  1902,  balance  unexpended 45,406.69 

July  1,  1902,  outstanding  liabilities 9,224.68 

July  1,  1902,  balance  available 36,181.91 


APPROPRIATIONS. 


June  14, 1880 $20,000 

August  2, 1882. 40,000 

July  5,  1884 40,000 

Augusts,  1886 22,500 

August  11, 1888 30,000 

September  19,  1890 37,500 

July  13,  1892 30,000 


August  18,  1894 $30,000 

June  3, 1896 25,500 

June4, 1897 350,000 

July  1,1898 300,000 

Total 925,500 
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tX)NTRACT8   M   FOBCB   DURING    FISCAL   YBAB  ENDING   JCNB  30,  1902. 

For  ledge  excavation: 

Name  of  contractor:  Dunbar  &  Snllivan. 

Date  of  contract:  July  9,  1898. 

Date  of  approval:  August  22,  1898. 

Time  for  commencement:  September  1,  1898. 

Time  for  completion:  September  1,  1901. 

Rates: 

Removing  ledges,  $6.75  and  16.25  per  cubic  yaid. 
Removing  Lone  Rock  Shoal,  75  cents  per  cubic  yard. 

Contract  completed. 
For  raising  breakwater: 

Name  of  contractor:  Romano  V.  Perini. 

Date  of  contract:  June  2,  1900. 

Date  of  approval:  June  18,  1900. 

Time  for  commencement:  July  20,  1900. 

Time  for  completion:  DecemlJer  31,  1901. 

Rate:  f  1.49  per  ton  of  stone. 

Contract  completed. 
For  placing  stone  on  outer  slope  of  breakwater: 

Name  of  contractor:  Eugene  S.  Belden. 

Date  of  contract:  September  17,  1901. 

Date  of  approval:  October  5,  1901. 

Time  for  commencement:  November  8.  1901. 

Time  for  completion:  In  150  working  days. 

Rate:  87  cents  per  ton. 

Contract  completed. 


COMMERCIAL  STATIBTICS. 

Receipts  and  shipjnenUj  1901. 

Tons. 

Brick,  cement,  and  sand 3,000 

Coal 75,000 

Fish,  salt,  etc 17,500 

General  merchandise 75, 000 

Grain  and  flour 13,500 

Hay  and  straw 1, 500 

Ice 7,500 

Lime 160,000 

Lumber  and  ship  timbers 35, 000 

Oil 675 

Stone 79,500 

Sawdust  and  ashes 2, 000 

Steel  rails  and  iron  castings 2,000 

Wood  and  cooperage 50,000 

Total 522,175 

ArrivaU  and  departures  during  calendar  year  1901, 

Coastwise,  400  to  1,500  tons  each 700 

Coastwise,  25  to  400  tons  each 2,200 

Coastwise,  under  25  tons 315 

Sailing  vessels: 

Foreign,  tonnage  not  stated 50 

Coastwise 3,375 

For  refuge 1,375 
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A   II. 
IMPROVEMENT  OF  CARVERS  HARBOR,  VINALHAVEN,  MAINE. 

No  operations  were  carried  on  during  the  fiscal  year. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  in  continuing  the  dredging  of  the  har- 
bor in  accordance  with  the  project. 

Money  statemerU. 

July  1,  1901,  balance  unexpended 1788.86 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    20, 000. 00 

20, 788. 86 
Jun&  30,  1902,  amount  expended  during  fiscal  year .55 

July  1,  1902,  balance  unexpended 20,788.31 

July  1,  1902,  outstanding  liabilities 150.00 

July  1,  1902,  balance  available 20,638.31 


Amount  ( estimated )  required  for  completion  of  existing  project 19, 000. 00 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 19, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS 


June  3,  1896 $10,000 

March  3,  1899 15,000 

Jumel3,  1902 20,000 

Total 45,000 


COMMERCIAL  STATISTICS. 

RedeipU  and  shipments^  1901. 

Tom. 

Coal,  hay,  wood,  lumber,  and  general  merchandise 12,250 

Fish,  salt,  ice,  bait,  etc 13, 500 

Lobsters 650 

Stone 51,900 

Total 78,300 

Arrir-aU  and  departures  during  calendar  year  1901. 

Draft  9  to  18  feet,  100  to  400  tons 225 

Draft  7  to  14  feet,  7  to  200  tons 710 

Vessels  for  refuge 525 

Small  boats  making  from  6,000  to  7,000  trips  per  year,  4  to  8  feet  draft,  5  to  15 
tons  each 110 

One  sloop  yacht  built  last  year,  15  tons. 
One  sloop  for  fishing,  built,  10  tons. 
One  schooner  of  200  tons,  building. 
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A  12. 

IMPROVEMENT  OF  GEORGES  RIVER,  MAINR 

No  operations  were  carried  on  during  the  fiscal  year. 
It  is  proposed  to  apply  the  available  balance  to  dredging  the  upper 
end  of  the  proposed  channel,  in  completion  of  the  project. 

Money  stateTnent. 

Jaly  1,  1901,  balance  unexpended $212.62 

Amount  appropriated  by  nver  and  barbor  act  approved  June  13, 1902. . .      6, 000. 00 

6, 212. 62 
June  30,  1902,  amount  expended  durinfi:  fiscal  year ..56 

July  1,  1902,  balance  unexpended 6,212.06 

July  1,  1902,  outstanding  liabilities 100.00 

July  1,  1902,  balance  available 6,112.06 


% 


APPBOPRIATIONS. 


Act  of  June  3,  1896 $10,000 

Act  of  March  3, 1899 10,000 

Act  of  June  13,  1902 6,000 

Total 26,000 


COMMERCIAL  STATISTICS. 

The  following  letter  has  been  received: 

Thomaston,  Mb.,  Januarys,  1906, 

Dear  Sir:  The  commercial  statistics  for  Georges  River,  Thomaston,  Me.,  areprac- 
tiisdlv  the  same  as  for  the  year  1899,  with  the  exception  of  vessels  built,  which  are 
as  follows:  Four  vessels,  total  tonnage  5,717  tons.    'Ao  vessels  in  process  of  construc- 
tion, although  I  understand  that  three  are  to  be  built,  and  possibly  more. 
Very  truly,  yours, 

Atwood  Lsvenbauer. 
Maj.  8.  W.  RoEBSLSR. 


A  13. 

IMPROVEMENT  OF  KENNEBEC  RIVER,  MAINR 

No  operations  were  in  progress  at  tbe  beginning  of  the  fiscal  year. 

An  examination  made  after  the  unusually  high  and  prolonged  freshet 
in  the  spring  of  1902  showed  that  Beef  Ilock  shoal,  which  had  been 
dredged  in  1892  to  a  depth  of  14  feet  at  mean  low  tide,  had  shoaled 
about  3  feet,  giving  a  depth  of  about  11  feet  at  mean  low  tide,  and 
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that  a  bad  shoal  had  developed  in  the  channel  west  of  Swan  Island, 
abreast  of  Theobalds  Point,  giving  a  depth  of  about  8  feet  at  mean 
low  water  and  obstinicting  the  passage  of  the  steamboats  of  the  Boston 
and  Kennebec  River  line.  Tne  deepening  of  the  channels  at  these 
points  being  urgent,  a  dredge  has  been  hired  without  advertising  for 
excavating  the  former  to  the  original  depth  of  14  feet  and  the  latter 
to  a  depth  of  11  feet,  at  a  cost  of  26  cents  per  cubic  yard,  scow  meas- 
urement. The  material  excavated  is  a  hard  deposit  of  fine  sand  or 
gi-avel. 

By  the  act  of  June  13, 1902,  Congress  adopted  the  project  suggested 
in  House  Doc.  No.  262,  Fifty-sixth  Congress,  first  session,  which  aims 
to  secure  a  depth  of  11  feet  at  mean  low  tide  between  Gardiner  and 
Augusta,  at  an  estimated  cost  of  $81,000,  appropriated  $40,000  for  the 
work,  and  authorized  the  pledging  under  contract  of  the  remainder. 

It  is  proposed  to  apply  a  portion  of  the  balance  available  for  general 
improvement  in  dredging  in  the  vicinity  of  Swan.  Island,  and  the  funds, 
available  and  recommended,  for  the  work  between  Gardiner  and 
Augusta,  to  the  dredging  of  the  projected  channel. 

Money  statements. 

GENERAL   IMPROVEMENT. 

July  1,  1901,  balance  unexpended $27,634.65 

June  30,  1902,  amount  expended  during  iiecal  year 558. 12 

July  1,  1902,  balance  unexpended 27,076.53 

July  1,  1902,  outstanding  liabilities 1,997.10 

July  1,  1902,  balance  available 26,079.43 


BETWEEN   GARDINER  AND   AUOU8TA. 


Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .  $40, 000. 00 
July  1,  1902,  Imlance  available 40,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 41, 000, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<      1904,  in  addition  to  the  balance  unexpended  July  1, 1902 41, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

I    4,  1897. 


APPROPRIATIONS. 


March  2,  1827 $4,000 

March  19,  1828 3,600 

April  23,  1830 6,000 

August  30, 1852 6,000 

June23, 1866 20,000 

March2,  1867 30,000 

April  10,  1869 14,850 

July  11,  1870 16,000 

March  3,  1871 15,000 

June  10, 1872 8,000 

March  3,  1873 12,000 


June  23, 1874 $12,000 

March3,  1875 16,000 

March  3,  1881 10,000 

August  11, 1888 75,000 

September  19,  1890 60,000 

July  13,  1892 100,000 

August  18, 1894 60,000 

June3, 1896 55,000 

June  13, 1902 40,000 


Total 540,360 
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COMMERCIAL  8TAT18TIC8. 

ReceipU  and  shipmeiUs^  1901, 

Tons. 

Bricks 1,625 

Cement  and  plaster 1, 000 

Coal 120,005 

General  merchandise 19, 360 

Grain,  feed,  and  hay ^ 1,550 

Granite 5,889 

Ice 250,000 

Iron 4,675 

Lumber 97,474 

Sand 34,520 

Ship  timbers 3,100 

Wood 3,428 

Total 542,626 

Arrivals  and  departures  during  calendar  year  1901, 

Steamers: 

Coastwise,  about  1,500  tons,  draft  10  feet 600 

Coastwise,  about  75  tons 750 

Sailing  vessels: 

Foreign,  about  100  tons 8 

Coastwise,  average  800  tons,  draft  alx)ut  13  feet 800 

Tugs  plying  on  nver 8 

Ferry  Doats 2 

Vessels  built  during  the  year  (total,  30,716  tons) 29 


A  14. 

IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

During  the  fiscal  year  ending  June  30,  1902,  a  contract  with  the 
Morris  &  Cumings  Dredging  Company  was  in  force  for  dredging  the 
harbor,  under  project  of  1896,  to  a  depth  of  30  feet  at  mean  low  tide. 

Three  dredges  were  employed  for  this  work  during  the  entire  year, 
except  dredge  No.  5,  whicn  caught  on  fire  and  sunk  May  30, 1901,  and 
did  not  return  to  the  work  until  November  16,  1901. 

The  quantities  removed  by  the  three  dredges  dui*ing  the  fisail  year 
are  as  follows: 

1,675,580  cubic  yards,  scow  measurement,  or 
1,355,208  cubic  yards,  situ  measurement. 

The  excess  of  scow  over  situ  measurement  was  220,372  cubic  yards, 
or  16.26  per  cent. 

The  amount  remaining  to  te  dredged  during  the  next  fiscal  year  in 
completion  of  the  project  is  about  500,000  cubic  yards,  situ  mea^^ure- 
ment. 

The  areas  which  remain  to  be  completed  are  as  follows: 

A  small  area  of  the  middle  ground  at  its  lower  or  northeasterly  end 
containing  about  6.6  acres  and  an  area  containing  about  6.6  acres  in 
the  upper  part  of  the  harbor  near  the  southerly  limit  of  the  project 

The  expenditures  during  the  fiscal  year  1902  were  $186,996.49. 
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Money  statement, 

July  1,  1901,  balance  unexpended $283,552.57 

June  30,  190^,  amount  expended  during  fiscal  year 185,996.49 

July  1,  1902,  balance  unexpended 97,556.08 

July  1,  1902,  outstanding  liabilities 29,344.95 

July  1,  1902,  balance  available 68,211.13 

July  1,  1902,  amount  covered  by  uncompleted  contracts 61, 904. 47 


APPROPRIATIONS. 

July  4,  1836,  for  breakwater $10,000.00 

March  3,  1837,  for  breakwater 25,000.00 

July  7,  1838,  for  breakwater 26,366.00 

June  23,  1866,  for  extending  breakwater,  but  unexpended  balance 
made  available  for  excavating  middle  ground  by  joint  resolution  of 

June5.  1868 105,111.05 

July  11,  1870,  for  improving  harbor 10,000.00 

March  3,  1871,  for  improving  harbor 40,000.00 

June  10,  1872,  for  improving  Portland  Harbor  and  Back  Bay 45, 000. 00 

March  3,  1873,  for  improving  harbor 50,000.00 

June  23,  1874,  for  improving  harbor 20,000.00 

March  3,  1875,  for  improving  harbor 20,000.00 

March  3,  1881,  for  improving  harbor 20,000.00 

Augu8t2,  1882,  for  improving  harbor 35,000.00 

July  5,  1884,  for  improving  harbor 30,000.00 

Augusts,  1886,  for  improving  harbor 30,000.00 

Augusta,  1886,  for  Back  Cove 26,250.00 

August  11,  1888,  for  improving  harbor 40,000.00 

August  11,  1888,  for  Back  Cove 25,000.00 

September  19,  1890,  for  improving  harbor 40,000.00 

September  19,  1890,  for  Back  Cove 25,000.00 

July  13,  1892,  for  improving  harbor 30,000.00 

July  13,  1892,  for  Back  Cove 20,000.00 

August  18,  1894,  for  Back  Cove 20,000.00 

June3,  1896 20,000.00 

June  4,  1897 350,000.00 

July  1,  1898 200,000.00 

March  3,  1901 21,000.00 

Total 1,283,727.05 


CONTRACT   IN   FORCE  DURING  THE    FISCAL  TEAR    ENDING  JUNE  30,    1902. 

Name  of  contractor:  Morris  and  Cumings  Dredging  Company. 

Date  of  contract:  July  13,  1900. 

Date  of  approval:  August  13,  1900. 

Time  for  commencement:  October  14,  1900. 

Time  for  completion:  July  13,  1902.     (Waived.) 

Rate: 

For  dredging,  exclusive  of  29-foot  area,  13.85  cents  per  cubic  yard. 

For  dredging  29-foot  area,  16}  cents  per  cubic  yard. 
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CXJMMBKCaAL  HTATISTICS. 

Receipts  and  shipmeiUSf  1901, 

Tons. 

Apples 10,219 

Asbestos 4,500 

Beef  and  pork 65,146 

Boxshooks 13,781 

Brick , 857 

Brimstone 17,726 

Cattle  on  hoof 20,217 

Cement,  lime,  hair,  plaster,  clay,  and  fertilizer 77, 538 

Coal 1,084,878 

Cotton 8,808 

Deals.. 4,293 

Fish ,  clams,  and  lobsters 58, 658 

General  merchandise 252, 687 

Grain,  feed,  flour,  and  provisions 555, 806 

Leather  and  hides " 6,954 

Lumber  and  cooperage 93, 764 

Machinery  and  iron 7, 615 

Mahogany 182 

Molasses  and  sugar 20, 927 

Oil  and  oilcloth 24,327 

Paper  stock,  printing  paper,  and  rags -  34,300 

Rope,  sisal  and  hemp 2,000 

Salt 15,069 

Sand  and  stone 41,659 

Sheep 2,028 

Soda 3,950 

Sulphur 29,339 

Tin 4,288 

^  Total 2,461,515 

ArrivaU  and  departures  during  calendar  year  1901, 

Foreign,  draft  22  to  25  feet,  tonnage  2,000  to  2,500  tons 393 

Foreign,  draft  11  to  18  feet,  tonnage  1,600  to  2,000  tons 472 

Coastwise,  draft  22  to  25  feet,  about  2,000  tons 773 

Coastwise,  draft  14  to  18  feet,  900  to  1,000  tons 453 

Coastwise,  draft  about  10  feet 2, 468 

Barges,  16i  feet,  about  1,550  tons 64 

Tugs 267 

Saihng  vessels: 

Foreign,  draft  16  feet  or  more,  more  than  251  tons 112 

Barges,  about  2,000  tons 22 

Coastwise,  draft  16  feet  or  more,  1,000  tons  or  over 250 

Coastwise,  draft  less  than  16  feet,  less  than  1,000  tons 87 

Barges 77 

Coastwise,  tonnage  and  draft  not  stated 2,361 

Two  new  lines  of  foreign  steamers  were  established. 
Two  steamers  and  one  oarge  were  built. 


APPENDIX  B. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  SOUTH  OF 
PORTLAND  HARBOR,  IN  VERMONT  AND  NEW  HAMPSHIRE,  IN 
MASSACHUSETTS  NORTH  OF  LYNN  HARBOR,  AND  IN  NEW  YORK 
ON  LAKE  CHAMPLAIN. 


REPORT  OF  CAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190S,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOVEMJBNTS. 


1.  Saco  River,  Maine. 

2.  Harbor  at  Cape  Porpoise,  Maine. 

3.  Harbor  at  Lslee  of  Shoals,  Maine. 

4.  Cocheco  River,  New  Hampshire. 

5.  Exeter  River,  New  Hampshire. 

6.  Harbor  of  refu^  at  Little  Harbor, 

New  Hampshire. 

7.  Harbor  at  Newburyport,  Massachu- 

setts. 

8.  Merrimac  River,  Massachusetts. 

9.  Powow  River,  Massachusetts. 

10.  Harbor  of  refuge  at  Sandy  Bay,  Cape 

Ann,  Massachusetts. 

11.  Harbor  at  Rockport,  Massachusetts. 


12.  Harbor  at  Gloucester,  Massachusetts. 

13.  Harborat  Manchester.  Massachusetts. 

14.  Harbor  at  Beverlv.  Massachusetts. 

15.  Sea  wall  at  Marblehead,  Massachu- 

setts. 

16.  Harbor  at  Burlington,  Vermont. 

17.  Otter  Creek,  Vermont. 

18.  Harbor  at  Plattsbuiv.  New  York. 

19.  Narrows  of  Lake  Cnamplain,  New 

York  and  Vermont 

20.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Boston^  Mass.,  July  21, 1902. 

General:  I  have  the  honor  to  transmit  herewith  annual  report  upon 
the  works  of  nver  and  harbor  improvement  in  my  ctiarge  for  the  fiscal 
year  ending  June  30,  1902. 

Very  respectfully,  your  obedient  servant, 

Harry  Taylor, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  GnxESPrE, 

Chisf  of  Engineers,  U.  S.  A. 


B  I. 

IMPROVEMENT  OF  SACO  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
80,  1902,  may  be  found  in  Part  I,  page  77,  of  this  report 

No  operations  were  in  progress  during  the  past  fiscal  year,  and  the 
condition  of  the  improvement  is  the  same  as  on  June  30,  1901. 
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Moni'y  statettieiit, 

July  1,  1901,  balance  unexpended $5,241.63 

July  1,  1902,  balance  unexpended 5,241.63 


Amount  ( estimated )  required  for  completion  of  existing  project 70, 000. 00 

Amount  that  can  be  profitably  exi)enaed  in  fiscal  year  ending  June  30, 

11904,  in  addition  to  the  balance  unexpended  July  1,  1902 70, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

Act  of — 

March  2, 1827,  for  piers,  buoys,  and  removing  obstructions  at  and  near 

entrance $7,000 

June  23, 1866,  for  repairing  piers 40, 000 

March  2, 1867,  for  improving  river 40, 000 

Jul3r  25, 1868,  for  improving  river 20,000 

April  10, 1869,  for  improving  river 22, 275 

July  11, 1870,  for  improving  river 10, 000 

March  3, 1871,  for  improving  river 15, 000 

June  10, 1872,  for  improving  river 15, 000 

July  5,  1884,  for  breakwater 15, 000 

August  5,  1886,  for  breakwater 12,500 

August  6,  1886,  for  improving  river 12, 500 

August  11,  1888,  for  breakwater 12,500 

August  11,  1888,  for  improving  river 10, 000 

September  19, 1890,  for  improving  river,  including  breakwater  and  jetty.  65, 000 

July  13,  1892,  for  improving  river,  including  breakwater 25, 000 

August  18,  1894,  for  improving  river,  including  breakwater 10, 000 

June  3,  1896,  for  improving  river,  including  breakwater 10, 000 

March  3,  1899 5,000 

Total 346^776 


COMMERCIAL  STATISTICS,  1901. 

Tons. 

Coal 36,140 

Iron 485 

Bricks 6,000 

Total 42,625 

Arrivah  and  departures. 

Sailing  vessels  with  an  average  draft  of  12  feet  and  average  tonnage  of  300: 

Coastwise 110 

Foreign 1 


B  2. 

IMPROVEMENT  OF  HARBOR  AT  CAPE  PORPOISE,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30, 1902,  may  be  found  in  Part  I,  page  79,  of  this  report 

At  the  beginning  of  the  fiscal  year  the  dredging  of  the  harbor  had 
been  completed,  the  only  work  remaining  to  be  done  to  complete  the 
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project  being  the  removal  of  about  370  cubic  yards  of  ledge  which  had 
been  uncovered  by  the  dredging.  This  ledge  was  removed  during  the 
past  fiscal  year  Under  contract  with  John  J.  Fitzpatrick,  which  com- 
pleted the  improvement  of  this  harbor  as  projected, 

The  harbor  in  its  original  condition  was  much  used  as  a  harbor  of 
refuge  for  small  vessels  in  bad  weather,  and  is  now  available  for  ves- 
sels up  to  15  feet  draft. 

Money  stdtement, 

July  1,  1901,  balance  unexpended $12,940.54 

June  30,  1902,  amount  expended  during  fiscal  year 6, 340. 54 

July  1,  1902,  balance  unexpended 7,500.00 


APPKOPRIATION8. 

Act  of — 

March  3,  1899 170,000 

June  6,  1900 10,000 

Total 80,000 


CorUnict  infirrce  during  fiscal  year  ending  June  SO,  190^, 

Contractor:  John  J.  Fitzpatrick,  Plattsburg,  N.  Y. 

Total  price  for  removing  ledge  (estimated  quantity,  370.6  cubic  yards):  $4,218. 

Date  of  contract:  April  15,  1901. 

Date  of  approval:  April  27,  1901. 

Date  of  commencement:  July  1,  1901. 

Date  of  completion:  September  30,  1901. 


COMMERCIAL  STATISTICS. 

The  harbor  up  to  the  present  time  has  been  used  principally  as  a  harbor  of  refufse 
for  fishermen,  but  an  electric  road  22  miles  lone  has  been  built  from  Cape  Porpoise 
to  the  manufacturing  town  of  Sanford,  Me.,  ana.  an  official  of  the  road  has  stated 
that  it  is  expected  a  line  of  steamers  will  be  put  on  between  Cape  Porpoise  and  Bos- 
ton, and  perhaps  Portland ;  and  further,  that  it  is  proposed  to  bring  all  the  coal  used 
in  Sanford  and  all  raw  material  for  the  mills  into  tnis  port  It  is  reported  that  eight 
large  fishing  vessels  make  this  harbor  their  home  port.  About  21,000  tons  of  coal 
was  brought  into  the  harbor  during  the  past  year,  partly  by  sailing  vessels  and  partly 
by  barges,  with  an  average  draft  of  18  feet 


B3. 

IMPROVEMENT  OF  HARBOR  AT  ISLES  OF  SHOALS,  MAINE. 

A  description  of  this  work  may  be  found  in  Part  I,  page  79,  of  this 
reoort. 

Nothing  has  been  done  toward  this  improvement  since  1821-1823, 
when  a  breakwater  was  constructed  between  Smuttynose  and  Cedar 
islands.  This  breakwater  has  long  since  been  beaten  down  by  the  sea 
nearly  to  the  level  of  low  water. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $30,000  for 
the  completion  of  the  improvement  of  tbia  harbor  m  accordance  with 
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report  submitted  in  House  Doc.  No.  255,  Fifty-sixth  Congress,  first 
session.  The  proposed  improvement  consists  in  constructing  a  break- 
water to  a  height  of  about  15  feet  above  mean  low  tide,  on  the  site  of 
the  old  breakwater,  which  has  been  so  beaten  down  and  spread  out 
by  the  sea  that  it  affords  no  protection  at  high  water.  The  project 
for  the  work  has  not  yel  been  submitted. 

•  «««*«* 

Money  stateinent. 

Amount  appropriated  by  river  and  harbor  ac'.t  approved  June  13,  1902. .  $30, 000. 00 
July  1,  1902,  balance  unexpended 30,000.00 


APPROPRIATIONS, 

Act  of — 

March  3,  1821 $2,500.00 

May  7,  1822 11,500.00 

Total 14,000.00 

Carried  to  surplus  fund  in  1824 748.39 

13, 251. 61 
June  13,  1902 30,000.00 

43,251.61 


COMMERCIAL  STATISTICS. 

Shipmenls  and  receipts. 

Tona. 

Coal 600 

Merchandise 5, 000 

Fish 2,000 

Lumber 210 

Total 7,710 

During  the  summer  months  there  is  a  line  of  steamers  making  two  trips  d^ly 
between  this  port  and  Portsmouth,  N.  H. 

It  is  reported  that  about  1,000  schooners  and  small  steamers  frequented  the  harbor 
during  the  past  year. 


B  4. 

IMPROVEMENT  OF  COCHECO  RIVER,  NEW  HAMPSHIRE. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
Juno  30,  1902,  may  be  found  in  Part  1,  page  80,  of  this  report. 

No  opemtions  have  been  in  progress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  condition  of  the  improvement  is  the  same 
as  on  June  30,  1901. 
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Money  statement. 

July  1,  1901,  balance  unexpended $6,075.21 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    30, 000. 00 

July  1,  1902,  balance  unexpended 36,075.21 

I  Amount  (estimated )  required  for  completion  of  existing  project 55, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 40, 000. 00 
Submitted  in  compliance  with  requirements  of  sundiy  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


Act  of — 

July  4,  1836 $5,000 

March  3,  1837 5,000 

March  3,  1871 10,000 

June  10,  1872 10,000 

March  3,  1873 10,000 

June  23,  1874 10,000 

March  3,  1875 25,000 

August  14,  1876 14,000 

June  18,  1878 6,000 

August  2,  1882 28,000 

July  5,  1884 28,000 


Act  of — 

Augusts,  1886 $10,000 

Ai^ustll,  1888 9,000 

September  19,  1890 25,000 

July  13,  1892 15,000 

August  18,  1894 15,000 

June3,  1896 15,000 

March  3,  1899 20,000 

June  13,  1902 30,000 

Total.... 290,000 


COMMERCIAL  STATISTICS,  1901. 

Tons. 

Coal 58,000 

Bricks 40,000 

Lumber 60,000 

Cement,  lime,  and  plaster 40,000 

Phosphate 300 

Wood 1,500 

Ashes 75 

Potatoes 15 

Total 199,890 

Arrivals  and  departures. 

Vessels  arriving 50 

Tugs : 100 

Barges 190 


B5. 

IMPROVEMENT  OF  EXETER  RIVER,  NEW  HAMPSHIRE. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1902,  may  be  found  in  Part  I,  page  81,  of  this  report. 

There  were  no  operations  in  pro^reps  during  the  past  fiscal  year,  and 
the  condition  of  ^he  improvement  is  the  same  as  on  June  30,  1901, 

ENG  1902 54 


850         BEPOBT   OF   THE   CHIEF   OF   ENGINEEBS,  U.  8.   ARMY. 

The  sum  of  $7,000,  appropriated  by  the  act  of  June  13, 1&02,  for  the 
completion  of  the  improvement,  will  be  applied  to  that  purpose  in 
accordance  with  the  general  project. 

•  *««*«• 

M(yn£y  staienierU. 

July  1,  1901,  balance  unexpended $96.97 

Amount  appropriated  by  nver  and  barber  act  approved  June  13,  1902  . .      7, 000. 00 
July  1,  1902,  balance  unexpended 7,096.97 


APPROPRIATIONS. 

Act  of — 

June  14,  1880 $20,000 

MarcbS,  1881 15,000 

March  3,  1899 12,000 

June  13,  1902 7,000 

Total 54,000 


COMMERCIAL  BTATierTICS,  1901. 

Tons. 

Coal 11,750 

Fiflh 200 

Wood  (cord) 1,800 

Leather  ( scrap ) 400 

Total 14,150 

Arrivals  and  departures. 

Coastwise 137 

During  the  year  30  two  and  three  masted  schooners  of  about  225  tons  each,  three 
50-ton  barges,  and  two  100-ton  barges  made  about  100  trips  up  and  down  the  river. 
One  river  barge  was  built  during  the  year. 


B  6. 

HARBOR  OF  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE, 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30,  1902,  may  be  found  in  Part  I,  page  81,  of  this  report. 

No  operations  were  in  progress  during  the  past  fiscal  year,  and  the 
condition  of  the  work  is  tne  same  as  on  June  30,  1901. 


Money  statement. 

July  1,  1901,  balance  unexpended $295.82 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  13, 000. 00 

July  1,  1902,  Imlance  unexpended 13,295.82 
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APPROPRIATIONS. 


Act  of — 

Augusts,  1886 110,000 

August  11,  1888 20,000 

September  19,  1890 40, 000 

July  13,  1892 30,000 

August  18,  1894 10,000 


Act  of — 

June  3,  1896 |10,000 

March  3, 1899 12,000 

June  13,  1902 13,000 


Total 145,000 


COMMERCIAL  STATISTICS. 

The  prospective  benefits  to  commerce  and  navigation  by  the  construction  of  this 
harbor  of  refuge  are,  primarily,  increased  safety  to  life  and  property,  there  being 
neither  imports  nor  exports.  During  the  calendar  year  1901  the  harbor  was  fre- 
quented by  290  vessels,  as  follows:  Seventy-seven  schooner  yachts,  84  steam  yachts, 
75  sloop  yachts,  37  fishing  vessels,  11  tugboats,  and  6  barges. 

The  average  tonnage  was  65;  the  averajge  draft,  8  feet. 

The  following  is  an  extract  from  statistics  submitted  by  the  superintendent  of  the 
First  life-saving  district: 

^^  Captains  oi  coastwise  vessels  are  liberal  in  their  expression  of  the  value  of  this 
improvement  as  a  harbor  of  refuge  and  aid  to  navigation,  and  express  the  hope  that 
the  good  work  will  continue.'' 


B7- 

IMPROVEMENT  OF  NEWBURYPORT  HARBOR,  MASSACHUSETTS. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1902,  may  be  found  in  Part  I,  page  82,  of  this  report. 

During  the  past  fiscal  year  no  operations  were  in  progress  other  than 
the  removal  of  North  Kock  and  the  resetting  of  the  beacoo  on  the 
end  of  the  north  jetty.  With  these  exceptions,  the  condition  of  the 
improvement  is  the  same  as  on  June  30,  1901.  North  Rock  was  re- 
moved during  July,  1901.  at  a  total  cost  of  $500.  The  beacon  on  the 
end  of  the  north  jetty,  wnich  was  displaced  some  time  ago  by  severe 
storms,  was  reset  during  June,  1902,  and  about  100  tons  or  heavy  stone 
placed  around  it  for  its  protection. 

The  sum  of  $30,000  was  appropriated  by  the  act  of  June  13,  1902, 
for  continuing  this  improvement.  It  is  proposed  to  apply  this,  together 
with  the  balance  available  of  the  old  appropriation,  toward  the  exten- 
sion of  the  south  jetty  and  to  such  repairs  as  may  be  necessary  to  both 
jetties. 

The  advantage  to  be  derived  from  the  completion  of  the  project  is 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby 
affording  a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach  and 

fi  ving  easy  access  at  high  tide  to  the  wharves  at  Newburyport  for  vessels 
rawing  17  feet  approximately. 
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Money  statement. 

July  1,  1901,  balance  unexpended f3,459. 71 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    30, 000. 00 

33, 459. 71 
June  30,  1902,  amount  exx>ended  during  fiscal  year 514.08 

July  1,  1902,  balance  unexpended 32,945.63 

July  1,  1902,  outstanding  liabilities 160.00 

July  1,  1902,  balance  available 32,785.63 


Amount  (estimated )  required  for  completion  of  existing  project ...  234, 047. 49 

ded  in  fiscal  year 
1904,  in  addition  to  the  balance^unexpended  July  1,  1902 .  T- 234, 047. 49 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 


APPROPRIATIONS. 


Act  of — 

June  14, 1880 $50,000 

March  3, 1881 40,000 

August  2, 1882 40,000 

July  5, 1884 40,000 


Act  of — 

July  13,1892 $20,000 

August  18,1894 20,000 

June  3, 1896 16,000 

March  3, 1899 25,000 


August5,1886 37,500  June  13, 1902 30,000 

August  11, 1888 25,000  

September  19, 1890 25,000  Total 368,500 


COMMERCIAL  STATISTICS,  i90l. 

Tons. 
Ck»l 183,000 

During  the  year  1901  there  were  183  arrivals  of  vessels;  total  tonnage,  122,600. 
The  vessels  are  barges  and  schooners,  with  an  average  draft  of  12  feet  and  an  average 
tonnage  of  1,000. 

One  fishing  steamer  of  about  28  tons  and  one  four-masted  schooner  were  built  in 
the  vicinity  during  the  year. 

During  the  fiscd  year  a  new  steamboat  line  was  established  between  Haverhill, 
Newburyjwrt,  and  Boston. 


B8. 

IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHUSETTS. 

The  approved  project  and  report  of  progress  of  the  work  to  June 
30,  11)02,  may  be  found  in  Part  I,  page  84,  of  this  report. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $40,000  for 
improvement  of  the  river  in  accordance  with  the  project  submitted 
May  5, 1897.  On  July  5, 1899,  a  project  was  approved  for  the  expend- 
iture of  this  appropriation  in  dredging  the  cnannel  to  full  proposed 
width  and  depth  from  Haverhill  for  as  great  a  distance  down  the  river 
as  the  funds  would  peiinit. 

Contract  for  the  work  was  let  in  1899,  but  owing  to  the  failure  of 
the  contractor  to  commence  the  dredging  as  require  the  contract  was 
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annulled  the  following  year  and  the  work  readvertised.     During  the 

gist  fiscal  year  the  dredging  was  continued  under  contract  with  K.  B. 
odermond.  At  the  close  of  the  fiscal  year  ending  June  30,  1901,  a 
total  of  4,792  cubic  yards  had  been  removed,  and  during  the  past  fis- 
cal year  64,356  cubic  yards  of  material  were  taken  out,  exclusive  of 
2.572  cubic  yards  of  bowlders  removed,  which  completed  the  150-foot 
channel  to  full  width  and  depth  for  a  distance  of  aoout  li  miles  from 
Haverhill. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $40,000  for 
this  work,  which  will  be  applied  toward  the  extension  of  the  improved 
channel  down  river  for  as  great  a  distance  as  the  available  funds  will 
permit. 

Money  statement. 

July  1,  1901,  balance  unexpended $38,570.58 

Amount  appropriated  by  river  and  harbor  act  ajiproved  June  13,  1902. .    40, 000. 00 

78, 570. 58 
June  30,  1902,  amount  expended  during  fiscal  year 27,687.87 

July  1,  1902,  balance  unexpended 50,882.71 

July  1,  1902,  outstanding  liabilities 7,830.06 

July  1,  1902,  balance  available 43,052.65 

July  1,  1902,  amount  covered  by  uncompleted  contracts 2, 970. 00 

I  Amount  (estimated)  required  for  completion  of  existing  project 91,442. 70 
Amount  that  can  be  profitably  expencied  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 91, 442.  70 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


Act  of — 

May  23, 1828 $32,100.00 

April2,1830 3,506.72 

March  2, 1831 16,000.00 

March  2, 1833 4,900.00 

June  28, 1834 3,860  00 

July  11,1870 25,000.00 

March3,1871 25,000.00 

June  10, 1872 25,000.00 

March  3, 1873 25,000.00 

June  23, 1874 10,000.00 

March  3, 1875    12.000.00 

June  18,1878 10,000.00 


Act  of — 

March  3, 1879 $5,000.00 

June  14, 1880 12,000.00 

March  3, 1881 9,000.00 

August  2, 1882 9,000.00 

July  5, 1884 3,500.00 

September  19, 1890 10, 000. 00 

July  13, 1892 1,500.00 

June  3, 1896 5,000.00 

March  3, 1899 40,000.00 

June  13,1902 40,000.00 

Total 327,366.72 


CONTRACT  IN   FORCB  DURING  FISCAL   YBAR  ENDING  JUNE  30,  1902. 

Contractor-  R.  B.  Rodermond,  New  York,  N.  Y 
Price  per  cubic  yard: 

For  dredging,  scow  measurement,  $0,495 

For  removing  bowlders  exceeding  3  tons  in  weight,  $10. 
Date  of  contract:  September  15,  1900. 
Date  of  approval:  October  9,  1900. 

Date  oi  commencement:  Twenty -one  days  after  date  of  notification  of  approval  of 
contract. 
Date  of  completion:  November  15,  1901. 


854        BEPOBT  OF  THE  CHIEF  OF  EKOINEEBS,  U,  8.  ABMT. 


CX)MMEBCIAL  STATISTICS. 


The  commerce  involved  in  this  improvement  consists  of  supplies  of  coal,  lumber, 
etc.,  for  the  cities  and  towns  along  its  banks,  the  amount  of  coal  reported  in  1901 
being  60,000  tons. 

Arrivals  and  departures. 

Schooners,  tonnage  300,  draft  12  feet 2 

Barges,  tonnage  2,100,  draft  14  feet 3 

The  greater  part  of  the  coal  is  taken  up  in  flat-lx)tt()med  scows. 
During  the  nscal  year  a  new  steamboat  line  was  established  between  Haverhill, 
Newburyport,  and  Boston. 


B  9. 

IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

The  approved  project  and  report  of  progress  of  the  work  to  June 
30,  1902,  may  be  found  in  Part  I,  page  85,  of  this  report. 

No  operations  were  in  progress  during  the  past  fiscal  year,  and  the 
condition  of  the  improvement  is  the  same  as  on  June  30,  1901. 

******  * 

Money  statement, 

July  1,  1901,  balance  unexpended $59. 28 

July  1,  1902,  balance  unexpended 59. 28 

Amount  (estimated)  required  for  completion  of  existing  project 49, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1, 1902 -♦9, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  ac^t  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of—                                                     I  Act  of— 

August  11,  1888 $3,000  June3,  1896 $12,000 

September  19,  1890 5,000  '         March  3,  1899 12,000 

Julvl3,  1892 4,000  

August  18, 1894 16,000  Total 51,000 


B  10. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  SANDY  BAY,  CAPE  ANN, 

MASSACHUSETTS. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1902,  may  be  found  in  Part  I,  page  85,  of  this  report. 

During  the  past  tiscal  year  operations  have  been  continued  under 
the  appropriation  of  $250,000  made  by  the  river  and  harbor  act  of 


I 


t 
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March  3,  1899.  A  project  for  the  expenditure  of  $110,000  of  this 
appropriation  in  continuing  construction  of  the  substructure  was 
approved  July  14,  1899;  and  under  date  of  March  21,  1901,  a  project 
was  approved  for  the  expenditure  of  the  balance  of  the  appropriation 
made  by  the  act  above  referred  to  in  completing  the  substructure  of 
the  southern  arm  and  continuing  the  substructure  of  the  western  arm. 

On  June  30,  1901,  the  substructure  of  the  southern  arm  was  prac- 
tically completed  to  mean  low  water,  except  for  a  distance  of  70  feet, 
over  which  no  work  had  been  done,  and  a  small  section  of  the  sul)- 
structure  of  the  western  arm  had  been  raised  to  mean  low  water. 
The  balance  of  the  western  arm  was  completed  for  a  distance  of  about 
2,100  feet  to  22  feet  below  mean  low  water,  40  feet  wide  on  top. 

During  the  past  fiscal  year  a  total  of  113,202  tons  of  rublnestone 
was  placed  in  the  breakwater.  A  small  part  of  this  was  placed  in  the 
southern  ann  to  raise  low  places  where  the  substructure  had  been 
beaten  down  6y  the  sea.  The  greater  part  of  the  stone  placed  during 
the  year,  however,  was  applied  to  the  extension  of  the  western  arm, 
which  was  raised  to  elevation  (—12)  for  a  distance  of  400  feet  from  the 
angle  at  Abners  ledge,  and  a  core  of  the  superstructure  was  built 
upon  this  400-foot  section  up  to  mean  high  water,  12  feet  wide  on  top. 

The  exact  condition  of  the  breakwater  on  June  30,  1902,  is  shown 
on  accompanying  plan. 

The  river  "and  harbor  act  approved  June  13,  1902,  appropriated 
f 200,000  for  the  continuation  of  this  improvement  and  provided  for 
the  appointment  of  a  Board  of  Engineers  to  examine  into  and  report 
upon  tne  project. 


Money  statement, 

July  1,  1901,  balance  unexpended $158,205.34 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902.  200, 000. 00 

358, 205. 34 

June  30,  1902,  amount  expended  during  flflcal  year 80, 702. 17 

July  1,  1902,  balance  unexpended 277,503.17 

July  1,  1902,  outstanding  liabilities 15,705.59 

July  1,  1902,  balance  available 261,797.58 

July  1,  1902,  amount  covered  by  uncompleted  contracts 55, 286. 39 

Amount  (estimated)  required  for  completion  of  existing  project 3, 650, 000. 00 

Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 500, 000. 00 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

I    June  4,  1897. 


APPROPRIATIONS. 


Act  of-^ 

July  5,  1884 $100,000 

AugU8t5,  1886 100,000 

August  11,  1888 100,000 

September  19,  1890 150, 000 

July  13,  1892 150,000 

August  18,  1894 150,000 


Act  of — 

Junes,  1896 $150,000 

March  3,  1899 250,000 

June  13,  1902 200,000 


Total 1,350,000 
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CONTRACT  IN   FOBCB   DURING   FISCAL  YEAR  ENDING  JUNE  30,  1902. 

Ck)ntractor8:  Rockport,  Pigeon  Hill,  and  Gape  Ann  Granite  Ck)mpame8,  Rockport, 
Maas. 
Price  per  ton  of  2,000  pounds:  $0,607. 
Date  of  contract:  May  31,  1901. 
Date  of  approval:  June  14,  1901. 
Date  of  commencement:  July  1,  1901. 
Date  of  completion:  September  30,  1902. 


COMMERCIAL  STATICmCB. 


The  entire  commerce  of  New  England  is  directly  interested  in  this  improvement. 
Large  shipments  of  stone  are  made  from  several  little  ports  in  the  vicinity  of  Sandy 
Bay,  and  fish  and  supplies  of  coal,  etc.,  are  received  at  these  ports,  the  total  amount- 
ing annually  to  between  300,000  and  500,000  tons.  While  this  shipping  would  be 
benefited  by  the  harbor,  these  local  statistics  have  ]|^o  value  as  meaaunng  the  impor- 
tance of  the  improvement. 


B  II. 

IMPROVEMENT  OF  HARBOR  AT  ROCKPORT,  MASSACHUSETTS. 

The  location  and  a  detailed  description  of  this  harbor  may  be  found 
in  Part  'I,  page  87,  of  this  report. 

No  work  has  been  done  on  this  harbor  since  1847,  when  two  break- 
waters were  built  at  the  mouth  of  the  harbor.  Since  that  time  these 
breakwaters  have  so  far  deteriorated  that  they  fail  to  effect  the  pur- 
pose for  which  they  were  built. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $22,000  for 
completion  of  the  improvement  of  the  breakwaters  and  piers  in  accord- 
ance with  report  submitted  in  House  Doc.  No.  363,  Fifty -sixth  Con- 
§ress,  first  session.  The  proposed  improvement  consists  in  rebuilding 
le  breakwaters  to  a  height  of  about  10  feet  above  high  water  wit£ 
heavy  rubblestone  and  in  the  removal  of  the  principaF  rocks  in  the 
harbor.    The  project  for  doing  the  work  has  not  yet  oeen  submitted. 


Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902..  $22, 000. 00 
July  1,  1902,  balance  unexpended 22,000.00 


APPBOPRIATIONB. 


Act  of — 

July  4,  1836 $10,000.00 

March  3,  1837 20,000.00 

July?,  1838 20,000.00 

February  13,  1845 18,437.27 


Act  of — 

March  3,  1847 $646.30 

June  13,  1902 22,000.00 


Total 91,082.67 
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COMMERCIAL  STATIOTICS. 

Arrivals  and  dapartures. 

Eight  hundred  vessels,  mostly  fishermen,  with  a  maximum  tonnage  of  60  and 
maximum  draft  of  11  feet. 

Receipts  and  shipments. 

Tons. 

Coal 2,500 

Fish 1,700 


B  12 


IMPROVEMENT  OF  HARBOR  AT  GLOUCESTER,  MASSACHUSETTS. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1902,  may  be  found  in  Part  I,  page  88,  of  this  report. 

No  operations  have  been  in  progress  during  the  past  fiscal  year,  and 
the  condition  of  the  improvement  is  the  same  as  on  June  30,  1901. 

The  river  and  harbor  act  of  June  13,  1902,  placed  this  improvement 
under  the  continuous-contract  system,  appropriating  $75,000  for  the 
work  and  authorizing  the  Secretary  of  War  to  enter  into  such  con- 
tracts as  may  be  necessary  to  complete  the  project,  to  be  paid  for  out 
of  such  appropriations  as  maj^  from  time  to  time  be  made  by  law,  not 
to  exceedin  the  aggregate  $227,083.  This  act  also  provided  that  the 
existing  project  may  be  so  modified  that  the  breakwater  now  under 
construction  shall  terminate  at  Cat  ledge,  and  that  the  remainder  of 
the  funds  authorized  to  be  expended  by  said  act  and  not  required  for 
construction  of  the  breakwater  shall  be  applied  toward  the  removal 
of  "Round  Rock,"  in  Gloucester  Harbor. 

The  project  for  the  expenditure  of  the  $75,000  appropriated  by  the 
act  above  referred  to  has  not  yet  been  submitted. 


Money  statement. 

Julyl,  1901,  balance  imexpended $3,128.20 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  75, 000. 00 

July  1,  1902,  balance  unexpended 78,128.20 


Amount  (estimated)  required  for  completion  of  existing  project 509, 083. 43 

Amount  that  can  be  prohtably  expended  m  fiscal  year  ending  June  30, 

11904,  in  addition  to  the  balance  unexpended  July  1,  1902 200,000.00 
Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


Act  of — 

June  10,  1872 $10,000 

Augusts,  1886 5,000 

August  11,  1888 10,000 

September  19,  1890 15,000 

July  13,  1892 40,000 

August  18,  1894 40,000 


Act  of — 

June  3,  1896 $34,000 

March  3,  1899 40,000 

June  13,  1902 75,000 


Total 269,000 
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COMMERCIAL  fTTATISTICS. 

The  accompanying  commercial  statistics  have  been  furnished  by  the  collector  of 
customs  at  Gloucester,  Mass. 

Amount  of  revenue  collected, 
•  •••••  • 

1901 $11,322 

Shipping, 


Entrances: 

Foreig:n 118  26,960 

Domestic 87  2,540 

Clearances: 

Foreign 116  18.900 

Domestic 26  10,560 

Receipts  and  shipmentSf  1901. 

Tons. 

Coal 64,478 

Salt 30.000 

Lumber 3,086 

Fish  (fresh  and  salt) 70,000 

Merchandise 80,000 

Miscellaneous 3, 000 

Brick 6,600 

Iron 3,500 

Sand 200 

Oil 1,200 

Lime  and  cement 1,020 

Total 263,684 

During  the  calendar  year  1901,  2,900  vessels  were  boanled  by  the  United  States 
revenue  officials.  About  75,000  passengers  were  carried  to  and  from  Gloucester  by 
steamer.  Forty-seven  schooners  and  sloops,  and  four  steamers,  average  tonnage 
about  130,  were  built  in  the  vicinity  during  the  year. 


B  13. 

IMPROVEMENT  OF  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30,  1902,  may  be  found  in  Part  I,  page  90,  of  this  report. 

No  opemtions  have  been  in  progress  during  the  past  fiscal  year,  and 
the  condition  of  the  improvement  is  the  same  as  on  June  30,  1901. 

The  river  and  harbor  act  approved  June  13, 1902,  appropriated  $5,000 
for  the  continuation  of  the  dredging  of  this  harbor.  The  project  for 
the  expenditure  of  this  appropriation  has  not  yet  been  submitted. 

Money  statement. 

July  1,  1901,  balance  unexpended $252.22 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  ..      5, 000. 00 

July  1,  1902,  balance  unexpended 5,252.22 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

11904,  in  addition  to  the  balance  unexpendeil  July  1,  1902 15,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 
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APPK0PKIATI0N8. 


Act  of — 

August  11,  1888 $2,500 

September  19,  1890 5,000 

July  13,  1892 6,800 

March  3,  1899 5,000 


Act  of — 

June  13,  1902 $5,000 


Total 24,300 


The  first  three  appropriations  were  expended  in  execution  of  the  project  of 
November  28,  1887. 


COMMEBCIAL  STATIOTICS,  1901. 
******* 

Coal tons. .  5, 800 

A  daily  average  of  five  yachts,  small  coasting  and  fishing  vessels,  frequent  the 
harbor  during  seven  months  in  the  year. 


B  14. 
IMPROVEMENT  OF  BEVERLY  HARBOR,  MASSACHUSETTS. 

The  location  and  a  detailed  description  of  this  harbor  may  be  found 
in  Part  I,  page  90,  of  this  report. 

This  is  a  new  work.  From  a  survey  made  in  1900  it  was  found  that 
the  harbor  has  an  available  channel  of  18  feet  depth  at  mean  low  water 
to  the  wharves  of  the  town,  but  that  the  channel  was  somewhat  con- 
tracted at  certain  points. 

IVy  the  river  and  harbor  act  of  June  13,  1902,  Congress  adopted  a 
project  for  widening  the  present  channel  in  its  narrow  places  so  as  to 
give  a  clear  width  of  200  feet,  and  appropriated  $10,000  for  doing  the 
work.    The  project  for  the  expenditure  of  these  funds  has  not  yet  been 

submitted. 

*  *  *  »  *  »  *  * 

Money  statemerU. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902..  $10, 000. 00 
July  1,  1902,  balance  unexpended 10,000.00 


APPBOPKIATION. 

Act  of  June  13,  1902 $10,000.00 


COMMERCIAL  STATISTICB. 

Receipts  and  shipments,  1901. 

Tons. 

Coal 38,472 

Cement 1,960 

Lime 408 

Sand 490 

Lumber 6,048 

Total 47,378 

During  the  year  203  vessels  arrived  and  223  departed,  the  average  tonnage  being 
over  200  and  the  average  draft  about  15  feet.  About  7  per  cent  of  the  vessels  which 
enter  Salem  and  Beverly  harbors  land  their  cargoes  at  Salem  and  Danversport  by 
way  of  Beverly  Harbor.  Three  gasoline  propellers  and  two  sailboats  were  built  dur- 
ing the  year. 
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B  15. 

REPAIR  OF  SEA  WALL  AT  MARBLEIIEAD,  MASSACHUSETTS. 

A  description  of  this  work  may  be  found  in  Part  I,  page  91,  of  this 
report. 

Nothing  has  been  done  and  no  funds  expended  during  the  past  tiscal 
year. 

The  river  and  harbor  act  of  June  13,  1902,  contains  the  following 
provision  in  regard  to  this  work: 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  cause  a  survey  and  an 
estimate  of  cost  to  be  made  of  a  breakwater  upon  the  southerly  side  of  the  causeway 
leading  from  Marblehead  to  Marblehead  Neck,  with  a  view  to  protecting  the  8ai<l 
causeway,  wliich  forms  one  boundary  of  Marblehead  Harbor,  from  destruction  or 
injury  by  the  sea,  and  to  report  to  Congress  the  said  estimate;  and  so  much  of  the 
one  thousand  dollars  as  was  appropriated  for  the  repair  of  the  sea  w^all  at  Marble- 
head in  the  act  of  March  third,  eighteen  hundred  and  ninety-nine,  as  is  unex- 
pended and  may  be  necessary,  is  hereby  made  available  for  tne  purposes  of  said 
survey  and  estimate. 

This  survey  and  estimate  will  be  niade  and  report  submitted  during 
the  coming  fail. 

Mon^  statefnent. 

July  1,  1901,  balance  unexpended $991.67 

July  1,  1902,  balance  unexjKjnded 991.67 


APPROPRIATION. 

Act  of  March  3,  1899 $1,000 


B  16. 
IMPROVEMENT  OF  HARBOR  AT  BURLINGTON,  VERMONT. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1902,  may  be  found  in  Part  1,  page  91,  of  this  report. 

During  the  past  fiscal  year  operations  were  continued  upon  the 
removal  of  the  old  timber  and  stone  superstructure  of  the  breakwater 
adjoining  and  south  of  the  section  rebuilt  with  stone  in  1897.  The 
ola  superstructure  was  removed  for  a  farther  distance  of  237  feet  and 
replaced  with  a  superstructure  of  concrete.  In  addition  to  this,  work 
was  continued  on  making  some  repairs  to  the  superstructure  that  were 
urgently  needed  where  it  had  been  seriously  damaged  by  storms,  about 
180  feet  being  thus  repaired  with  a  facing  of  large  concrete  blocks. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $67,750  for 
the  repair  and  maintenance  of  this  breakwater,  which  it  is  proposed 
to  applv  to  continuing  the  repair  work  and  tne  replacement  of  the 
decayed  superstructure  with  one  of  concrete.  The  project  for  the 
expenditure  of  the  funds  has  not  yet  been  submitted. 
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Money  statement, 

Julyl,  1901,  balance  unexpended $13,487.70 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .     57, 750. 00 

71,237.70 
June  30,  1902,  amount  expended  during  fiscal  year 13, 149. 76 

July  1,  1902,  balance  unexpended 58,087.94 


Amount  (estimated)  required  for  completion  of  existing  project 161, 855. 00 

Amount  that  can  be  profiato'y  expended  in  fiscal  year  ending  June 

30, 1904,  in  addition  to  the  balance  unexpended  July  1, 1902 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


APPROPRIATIONS. 


Act  of — 

July  4,1836 $10,000.00 

March  3, 1837 10,000.00 

July  7, 1838 50,000.00 

Junell,  1844 10,000.00 

August  30, 1852 10,000.00 

May  19, 1864 308.00 

June  28, 1864 13,500.00 

June  23, 1866 27,672.20 

March  2, 1867 80,000.00 

July  11, 1870 25,000.00 

March  3, 1871 30,000.00 

June  10, 1872 30,000.00 

March  3, 1873 25,000.00 

June  23, 1874 25,000.00 

March  3, 1875 25,000.00 

August  14,  1876 20,000.00 


Act  of — 

June  18, 1878 $20,000.00 

March  3, 1879 15,000.00 

June  14, 1880 10,000.00 

March  3, 1881 10,000.00 

August  2, 1882 12,000.00 

July  5, 1884 50,000.00 

August  5, 1886 18,750.00 

August  11, 1888 35,000.00 

September  19, 1890 20, 000. 00 

August  18, 1894 10,000.00 

June  3, 1896 10,000.00 

March  3, 1899 15,000.00 

June6,1900 «5,000.00 

June  13, 1902 57,750.00 


Total 679,980.20 


Note. — In  1872  $6,669.13  was  carried  to  surplus  fund  and  not  expended. 


CONTRACTS   IN    FORCE   DURING   FISCAL   YEAR  ENDING  JUNE  30,  1902. 

Name  of  contractor:  William  James  Daly,  Ogdensbuig,  N.  Y. 
Rate: 

Removing  old  timber  superstructure  (about  465  linear  feet),  per  linear  foot,  $8. 

Concrete  footing  blocks,  in  place,  per  cubic  yard,  $8.50. 

Concrete,  in  place,  per  cubic  yard,  $7.50. 

Hemlock  timoer  and  plank,  in  place,  per  1,000  feet  B.  M.,  $30. 

Stone  filling,  in  place,  per  cord  of  128  cubic  feet,  $10. 
Date  of  contract:  October  26,  1899. 
Date  of  approval:  November  14, 1899. 
Date  of  commencement:  December  1, 1899. 
Date  of  completion:  October  31,  1900. & 

Name  of  contractor:  Daly  &  Hannan  Dredging  Co.,  Ogdensburg,  N.  \ 
Rate: 

Concrete  blocks,  per  cubic  vard,  $8. 

Portland  cement,  per  barrel,  $2.20  (Ironclad). 

Broken  stone,  per  ton  of  2,000  pounds,  $1. 

Sand,  per  cubic  yard,  $0.75. 

Cotton  bags,  eacn,  $0.15. 

Sharpening  chisels  and  drills,  each,  $0.10. 

Furnishing  and  operating  plant,  per  day  of  10  hours'  work,  $52. 
Dat<j  of  contract:  August  20^  1901. 

Date  of  commencement:  Within  five  days  after  signature  of  contract. 
Date  of  completion:  On  or  before  December  15,  1901. 


o  Allotment  from  emergency  river  and  harbor  act  for  repair  work. 
«►  Extended  October  29, 1900,  to  October  81, 1901, 
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^ippleTnerdal, 

Name  of  contractor:  William  Jame8  Daly,  Ogdensburg,  N.  Y. 
Rate: 

Concrete  in  place,  either  in  })ulk  or  in  bags,  per  cubic  yard,  $8. 

Broken  stone  in  place,  per  ton,  $1.50. 

Finishing  and  placing  tie  rods,  of  round  iron,  furnished  by  the  United  States, 
each,  $3.50. 

Placing  flat  tie  rods  removed  from  old  work,  each,  $0.75. 

Furnishing  and  placing  flat  tie-rods,  each,  $2.75. 

Grouting  joints  on  stone  blocks,  each,  $0.50. 

Plant  consisting  of  1  derrick  scow,  with  steam  power;  1  tug  and  1  flat  scow, 
with  crews,  fuel,  and  supplies,  per  day  of  ten  hours'  work,  $52. 
Date  of  contract:  October  4,  1901. 
Date  of  approval:  October  18,  1901. 
Date  of  commencement:  Upon  approval. 
Date  of  completion:  October  31,  1901. 


COMMERCIAL  STATISTIGB. 


Vesselx  employed  in  trade. 


ClaAB. 


Steam 

Sail 

Canal  boats  and  barges 

Greatest  length,  196  feet,  greatest  draft,  10  feet. 

Freight  handled. 


Number. 


19 

25 

244 


Registered 
tonnage. 


15  to  1,150 
42  to  100 
60  to     162 


TriM 
maae. 


1,4S2 
123 
604 


Articles. 


Coal 

Lumber  and  timber 

Stone,  gravel,  and  sand 

General  merchandise 

Total 

Passengers  carried,  132,428. 


1898. 

1899. 

1900. 

1901. 

Tons. 

43,352 

36,702 

11,281 

25,192 

Tbrw. 
39,236 
23,334 
8,249 
16,811 

TbiM. 

76,762 

21.003 

11,298 

22,168 

TbfW. 
55,965 
19.128 
14,645 
18,476 

116,527 

87,630 

181,226 

106,234 

B  17. 
IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1902,  may  be  found  in  Part  I,  page  93,  of  this  report 

There  were  no  operations  in  progress  during  the  past  fisenl  year, 
and  at  the  date  of  this  report  the  condition  of  the  improvement  was 
the  same  as  on  June  30,  1901. 

Mmiey  statement. 

Amount  (estimated)  re^iuired  for  completion  of  existing  project $11, 248. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpcnde<l  July  1,  1902 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 

4,  1897. 
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APPROPRIATIONS. 


Act  of — 

June  10, 1872 $10,000 

March  3,  1875 5,000 

June  18,  1878 8,000 

March  3,  1879 5,000 

June  14,  1880 2,000 

March  3,  1881 2,000 

AugU8t2,  1882 2,000 

August  11,  1888 2,500 


Act  of — 

September  19, 1890 $5,000 

July  13,  1892 10,000 

August  18,  1894 5, 000 

June3, 1896 5,000 

March  3,  1899 1,000 

Total 62,500 


COMMERCIAL  STATISTICS. 


Vesseljt  engaged  in  trade. 


Class. 

Nnmber. 

Tonnage. 

Draft. 

1900. 

1901. 

SteAm ,,.», », 

5 
40 

2 
40 

18  to  240 
142  to  160 

FeeL 
5to8 

Can&l  boats  and  barsres 

5to7 

Freight  handled. 


Articles. 


Coal 

Lumber 

Iron 

Kaolin 

General  merchandise 


Total. 


1897. 

1899. 

1900. 

Tofii. 

Tims. 

Tbfu. 

6,000 

4,700 

6,470 

1,060 

600 

600 

1,060 

900 

1,000 

800 

600 

620 

260 

600 

600 

7,680 

1 

7,200 

8,090 

1901. 


Tims. 
4,500 
660 
800 
800 
100 


5,760 


Number  of  passengers  carried  during  calendar  year  ending  December  31,  1901, 
4,700. 


B  i8. 

IMPROVEMENT  OF  HARBOR  AT  PLATTSBURG,  NEW  YORK. 

The  report  of  progress  on  the  work  of  this  harbor  to  June  30,  1902, 
ma}^  be  found  in  Part  I,  page  93  ,  of  this  report. 

The  last  project  for  the  improvement  of  this  harbor  was  completed 
in  Januar3%  1893,  under  the  appropriation  of  $32,500  made  by  the  act 
of  September  19,  1890. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $6,000  for 
maintenance  and  restoration  of  this  work.  The  project  for  the  expend- 
iture of  these  funds  has  not  yet  been  submitted. 

Money  statement. 


Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 
July  1,  1902,  balance  unexpended 


15,000.00 
5,000.00 
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APPBOPKIATIONS. 


Act  of — 

July  4,  1836 

March  3,  1837 

July?,  1838 

March  3,  1843 

Junell,1844 

May  19, 1864  (allotment) 

March  2,  1867 

July  11,  1870 

March  3,  1871 

June  10, 1872 


$10, 000. 00 
10, 000. 00 
27, 500. 00 

2, 680. 01 
10, 000. 00 

2,000.00 
26, 000. 00 
10,000.00 
15, 000. 00 
10, 000. 00 


Act  of — 

March  3,  1873 $10,000.00 

June  23, 1874 5,  000. 00 

March  3,  1879 2,000.00 

June  14, 1880 1,000.00 

August  5, 1886 5,000.00 

August  11, 1888 7,000.00 

September  19,  1890 «32, 500. 00 

June  13, 1902 5,OtX).<)0 

Total 190,680.01 


COMMERCIAL  STATISTICS,  1895. 


Freight  handled. 


Articles. 


Arrived. 


Iron  ore 

Potatoes 

Coel 

Lumber 

Iron 

General  merchandise. 


Total. 


31.  ITS 


Vessels  enrolled  at  PlaUsburg  Harbor,  New  York,  December  SI,  1896. 

Number 354 

G ross  tonnage 36, 906 

Net  tonnage 33,924 


B  19. 

IMPROVEMENT  OF  NARROWS  OF  LAKE  CHAMPLAIN,  NEW  YORK  AND 

VERMONT. 

This  improvement  consists  in  widening  and  deepening  the  channel 
from  Whitehall,  N.  Y. ,  the  northern  terminus  of  the  Champlain  Canal, 
to  Benson  Landing,  Vt.,  a  distance  of  15  miles. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30,  1902,  may  be  found  in  Part  I,  page  94  of  this  report. 

No  operations  have  been  in  progress  during  the  past  fiscal  vear, 
owing  to  lack  of  funds,  and  the  condition  of  the  improvement  is  the 
same  as  on  June  30,  1901. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $17,600  for 
this  work,  which  will  be  applied  to  the  completion  of  the  improve- 
ment. The  project  for  the  expenditure  of  these  funds  has  not  yet 
been  submitted. 


a  $239.25  returned  to  Treasury. 
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Money  statem^^iit. 


Amount  appropriateil  by  river  and  liar]x)r  act  approved  June  13, 1902. . .  $17, 500. 00 
July  1,  1902,  balance  unexpended 17,500.00 


AFPROPRIATIONB. 


Act  of — 

August  5,  1886 $30, 000 

August  11, 1888 15, 000 

Julv  13,  1892 18,500 

March  3,  1899 5,000 


Act  of — 

June  6, 1900 «  $1, 500 

June  13, 1902 17, 500 


Total 87,500 


COMMERCIAL  STATISTICS. 

Amount  of  freight  jxtssing  through  the  Nnrrows  of  Ixike  Champlainy  1901, 

Tonn. 

Timber  and  lumber 63, 177 

Pulp,  wood 161,912 

Salt 1,786 

Sugar  and  molasses 537 

Coal 203,753 

Stone,  lime,  and  clay 25, 642 

Iron  ore 79,919 

General  merchandise 13, 605 

Total 550,331 

Number  of  boat^  passing  through  the  Narrows 5, 281 


B    20. 


REMOVING  SUNKEN  VP:SSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Wreck  ofschoofier  Index  hi  harhor  of  Biddeford  Pool^  Me. — This 
was  a  schooner  wrecked  in  the  spring  of  1893.  The  vessel  was  about 
125  feet  long  and  28  feet  wide,  with  a  gross  tonnage  of  334. 

The  wreck  was  reported  in  the  fall  of  1901,  and  its  removal  was 
authorized  November  12, 1901.  Owing  to  bad  weather  and  consequcut 
delay,  the  removal  was  not  completed  until  May,  1902. 

The  total  cost  of  the  work  was  $400. 


«  Allotment  from  emergency  river  and  harbor  act. 
ENG  1902 55 


APPENDIX  C. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN   EASTERN  MASSACHU- 
SETTS  SOUTH  OF  AND  INCLUDING  LYNN  HARBOR. 


REPORT  OF  LIEUT.  COL.  W.  S.  STANTON,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190e, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 


IMPROVEMENTS. 


1.  Harbor  at  Lynn,  Massachusetts. 

2.  Mystic  and  Maiden  rivers,  Massacrhu- 

setts. 

3.  Mystic    River    below  the    mouth  of 

Island  End  River,  Massachusetts. 

4.  Harbor  at  Boston,  Massachusetts. 
6.  Town  River,  Massachusetts. 

6.  Weymouth  River,  Massachusetts. 

7.  Harbor  at  Cohasset,  Massachusetts. 


8.  Harbor  at  Scituate,  MassachUBetts. 

9.  Harbor  at  Duxbury,  Massachusetts. 

10.  Harbor  at  Plymouth,  Massachusetts. 

11.  Harbor  at  Provincetown,  Massachu- 

setts. 

12.  Harbor  at  Chatham,  Massachusetts. 

13.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


HARBOR  LINES. 


14.  Mystic  River  at  Somerville,  Boston,  Massachusetts. 


United  States  Engineer  Opfiob, 

Boston^  Mas8.^  July  19^  1902. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ended  June  30,  1902. 

Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Lieitt.  Ool.^  Corps  of  JEngmeera. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers.,  U.  S.  A. 


Ci. 

IMPROVEMENT  OF  HARBOR  AT  LYNN,  MASSACHUSETTS. 

No  work  was  done  upon  this  improvement  during  the  fiscal  year 
ended  June  30,  1902. 

June  27,  1902,  the  Chief  of  Engineers  approved  the  project  for 
expending  $25,000,  appropriated  by  the  act  of  ffune  13,  1902,  in 
dredging  to  the  depth  of  16  feet  at  mean  low  water  the  outer  chan- 
nel from  the  sea  to  the  deep  natural  basin  to  the  greatest  widUi 

867 


868  BEPOBT    OJf    THE    CHIEF    OF    ENOINEEB8,   U.   8.  ABMT. 

(within  200  feet)  that  that  amount  of  funds  will  obtain;  and  for 
expending  $500  from  the  balance  available  from  the  project  of  1884 
in  removmg  riprap  in  the  upper  channel,  the  remains  of  a  former 
lighted  beacon. 

It  is  proposed  to  apply  the  appropriation  recommended  to  extend- 
ing the  channel  15  feet  deep  at  mean  low  water  to  the  turning  basin, 
part  of  the  width  prescribed  in  the  project,  and  to  dredging  a  part  of 
the  turning  basin  to  that  depth. 

•  Money  stateftients, 

PROJECT   OF   1884    FOR   10-KOOT  CHANNEL. 

July  1,  1901,  balance  unexpendeil $6,875.  26 

June  30,  190>2,  amount  exi)ended  during  fiscal  year 300. 00 

July  1,  1902,  balance  imexpendeti 6,575.26 

Amount  (eetimatetl)  required  for  completion  of  existing  project 53, 500. 00 


PROJECT   OP   1900    FOR   15-FOOT.  CHANNEL. 

Amount  appropriated  by  river  and  harbor  act  appro  veil  June  13,  1902  . .-  $25, 000. 00 
July  1,  1902,  balance  unexpended 25,000.00 

Amount  (estimated)  required  for  completion  of  exinting  project 137, 936.  84 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

11904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 75, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as 
follows: 


Act  of — 

Augu8t2,  1882 $60,000 

August5,  1886 6,000 

August  11,  1888 10,000 

September  19,  1890 15, 000 

July  13,  1892 10,000 


Act  of— 

August  18,  1894 $7,500 

June  3,  1896 20, 000 

June  18,  1902 25,000 

Total 153,500 


COMMERCIAL  STATISTICS    FOR  THE    FISCAL    YEAR    1902. 

[Throiigh  the  c(>iirtt<Hy  of  the  collector  of  customs  at  Marblehead,  Mass.] 

Amount  of  revenue  collected: 
1902 $4,509.76 

Shipping. 


VeascLs. 


1902. 


Number.       Tons. 


EntranceH: 

Foreign . . 

DomcMtic. 
ClcaranceH: 

Foreign . . 

Domestic. 


24 
3,801 

24 
3.801 


2.S75 
485,000 

2,875 
485.000 
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Water  Freighi,  1902. 

Coal tons.-  165,786 

Iron do 373 

8toiie cubic  feet. .  3, 220 

I^ths number. .  17, 000, 000 

VVowl cords . .  580 

Lumber feet. .  2, 492, 390 

Lime  and  cvment barrels. .  2, 820 

Brick numljer. .  130, 000 

Merchandise tons. .  160, 000 

Miscellaneous do 22, 120 


C  2. 

IMPROVEMENT  OF  MYSTIC  AND  ^LVLDEN  R1VER8,  MASSACHUSETTS. 

No  work  has  been  done  upon  the  improvement  of  the^e  rivers  during 
the  tiscal  year  ended  June  30,  1902. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  $25,000  for 
'•Improving  Mystic  and  Maiden  rivers,  and  Mystic  River  below  the 
mouth  of  Island  End  River,  Mass." 

MYSTIC   RIVER. 

June  28,  1902,  it  was  recommended  by  letter  to  the  Chief  of  Engi- 
neers that  $1,0(X)  of  that  appropriation  be  allotted  to  the  improvement 


'  $3,500,  remain  in  the  Treasur}^  until  the  balance  available  becomes 
sufficient  to  complete  the  improvemeut  to  Medford,  for  which  the 
aggregate  amount  required  in  accordance  with  the  original  estimate  is 
$10,000. 

MALDEN   RTVER. 

On  June  28,  1902,  it  was  recommended  by  letter  to  the  Chief  of 
Engineers  that  $5,000  of  that  appropriation  be  allotted  to  the  improve- 
ment of  the  Maiden  River,  to  be  applied  to  maintenance  in  redredging 
the  channel  to  the  depth  of  12  feet  m  the  localities  where  shoaling  has 
occurred. 

By  letter  of  June  28,  1902,  that  part  of  the  Maiden  River  above  the 
first  bridge  was  reported  unworthy  of  improvement. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  the  improvement  of  the  Mystic  River 
and  to  maintenance  in  the  Maiden  River. 
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Moiunj  sfatt'in('7it, 

July  1,  1901,  balance  unexpended $2,572.00 

Amount  appropriated  by  river  and  harl>or  act  approved  June  18,  1902. .       6,  000.  (X) 

8, 572.  00 
June  30,  1902,  amount  exi)ended  during  fiscal  year 72.  00 

July  1,  1902,  balance  unexpended 8,  500.  00 

Amount  (estimated)  require<l  for  completion  of  existing  project 21 ,  (X)0.  00 

Amount  that  can  Ixj  profitably  exix>naed  in  fiscal  year  ending  June  .*^), 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $(5, 500. 00 

For  maintenance  of  improvement 5, 000. 00 

1 1 ,  500.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  dates  and  amounts  of  appropriations  for  these  works  are  as  follows : 

For  Maiden  River,  by  act  of  August  2,  1882 $10,000 

For  Mystic  and  Maiden  rivers,  by  act  of  July  13,  1892 10, 000 

For  Mystic  and  Maiden  rivers,  by  act  of  August  18,  1894 10, 000 

For  Mystic  and  Maiden  rivers,  by  act  of  June  3,  1896 10, 000 

For  Mystic  and  Maiden  rivers,  by  act  of  March  3,  1899 5, 000 

For  Maiden  River,  by  act  of  June  6,  1900 6,000 

For  Mystic  River,  by  act  of  June  13,  1902 1 ,  OGO 

For  Maiden  River,  by  act  of  June  13,  1902 5, 000 

Total 50,000 


COMMERCIAL   STATISTICS    F'OR   TIIK   CALKNDAR    YEAR    1901. 
[Furniahetl  by  wharf  owiiors  on  the  river.] 

Mystic  River, 

Tons, 

Coal ^ 16,800 

Molasses. 2, 260 

Mdldai  River. 

Coal 65,000 

Molding  sand   6, 000 

Steel,  etc 1,600 


C3. 

IMPROVEMENT  OF  MYSTIC   RIVER  BELOW   THE   MOUTH   OF  ISLAND 

END  RIVER,  MASSACHUSETTS. 

No  work  has  been  done  upon  this  improvement  during  the  fiscal  vear 
ended  June  30,  1902. 

The  river  and  harbor  act  of  June  13, 1902,  appropriated  ^25,000  for 
**  Improving  Mvstic  and  Maiden  rivers,  and  Mystic  River  below  the 
mouth  of  Islana  End  River,  Massachusetts." 

June  28,  1902,  it  was  recommended  by  letter  to  the  Chief  of  Engi- 
neers that  $19^000  of  that  appropriation  be  allotted  to  the  improve- 
ment of  Mystic  River  below  the  mouth  of  Island  End  River,  and, 
together  with  the  balance  of  appropriation  made  by  act  of  March  3, 
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1899,  be  applied  to  dredging  to  25  feet  at  mean  low  water  the  channel 
opposite  the  mouth  of  Island  End  River  to  the  full  width  authorized 
by  the  project. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  in  completing  the  channel  up  to  the  mouth 
of  Island  End  River  to  the  depth  and  width  prescribed  in  the  project. 

Motley  statement, 

July  1,  1901,  balance  unexpended $2, 486. 88 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .     19, 000. 00 

21,486.88 
June  30,  1902,  amount  expendeii  during  fineal  year 200. 00 

July  1,  1902,  balance  unexpended 21,286.88 

I  Amount  (estimated )  required  for  completion  of  existing  project 198, 547. 50 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 133, 547, 50 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 

Act  of — 

March  3,  1899 $50,000 

June  13,  1902 19,000 

Total 69,000 


COMMEUriAL  HTATISTU-S    FOR  THB   CALENDAR    YEAK    1901. 

[Furnished  by  wharf  owners  on  the  river.] 

Tons. 

Coal 1,371,800 

Lumber 50,000 

M  olasees 2, 250 

Molding  sand 6, 000 

Steel,  etc 1,600 

Total 1,430,650 


C  4. 
IMPROVEMKNT  OF  HARBOR  AT  BOSTON,  MASSACHUSETTS. 

MAIN   SHIP  CHANNEL. 

Project  ofJidy  IS,  189^.— To  widen  it  to  1,000  feet  and  to  deepen 
it  to  27  feet  at  mean  low  water. 

During  the  fiscal  year  ended  June  30,  1902,  388,384.5  cubic  yards, 
of  clay  mostly,  have  been  dredged  in  the  Upper  Main  Ship  channel 
from  the  southerly  half-channel  width  in  a  length  of  3,400  feet  at  the 
Upper  Middle.  The  dredging  was  under  the  contract  of  February  11, 
1897,  with  Breymann  Brothers,  of  Toledo,  Ohio,  and  substantially 
completed  the  contract,  some  ridges,  found  in  'sweeping  the  channel, 
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only  remaining  to  be  removed.  Under  the  contnu't  of  August  1,  1900, 
witli  Charles  W.  Johnston,  of  Lewes,  Del.,  246  cubic  yards  of  slate 
ledge  were  removed  from  the  northerly  half  of  the  channel  at  the 
Upper  Middle  to  October  11,  IJ^Ol,  when  the  contract  was  completed. 
Under  that  contmct  from  August  24,  1900,  3,4-16  cubic  yards  of  slate 
ledge  were  removed,  excavating  to  a  least  depth  of  27  feet  at  mean 
low  water  several  groups  of  ledges  covering  al)out  1  acre  in  the 
southerly  half  of  the  channel  at  the  Upw.r  Middle. 

In  sweeping  that  area,  preceding  final  payment  under  the  contract, 
99  small  areas  or  points  of  ledge  were  found  ]x)rdering  and   inter- 
spersed between  the  excavated  areas  and  which  the  soundings  in  a  very 
close  survey  had  not  discovered.     The  highest  was  1.4  feet  above  the 
level  of  27  feet,  and  their  entire  volume  down  to  27  feet  6  inches  was 
only  31  cubic  yards.     The  contract  with  Johnston  for  the  excavation 
of  but  a  part  of  the  ledge  at  the  Upper  Middle  (as  much  as  had  to  that 
time  been  uncovered)  was  made  specially  to  clear  one-half  the  channel 
width  of  ledges  to  the  full  depth  of  27  feet  and  to  make  it  available 
to  navigation  as  soon  as  possible.     As  soon  as  a  suitable  plant  could 
be  obtained  the  removal  of  the  99  points  of  rock  was  commenced, 
November  13,  1901,  continued  under  the  very  unfavorable  conditions 
of  midwinter,  and  was  completed  March  4, 1902,  at  a  cost  of  $7,499.40, 
obtaining  at  the  Upper  Middle  a  clear  channel  width  of  500  feet,  27 
feet  deep  at  mean  low  water.     In  the  Lower  Main  Ship  channel  a 
small  ledge,  on  account  of  its  special  location,  was  removed  b^''  the 
hired  plant. 

April  16  to  June  14,  1902,  the  entire  Upper  Main  Ship  channel, 
16,600  feet  long  and  1,000  feet  wide,  covering  377  acres,  was  swept  at 
the  depth  of  27  feet  to  find  any  other  points  of  rock  not  discovered  by 
the  soundings.  Fifteen  areas  have  been  found  which  require  exami- 
nation, the  aepth  on  the  highest  of  which  is  25i  feet. 

On  June  30  the  sweeping  of  the  Lower  Main  Ship  channel,  15,800 
feet  long  and  1,000  feet  wide,  from  President  Roads  to  the  sea,  at  the 
depth  of  27  feet,  was  commenced  and  is  in  progress  at  this  date. 

To  complete  the  Lower  Main  Ship  channel,  1,000  feet  wide,  27  feet 
deep,  and  15,800  feet  long,  from  President  Roads  to  the  sea  at  Nan- 
tasKet  Roads,  a  contract  with  G.  H.  Breymann  &  Bros.,  of  Toledo, 
Ohio,  was  made  April  30,  1902,  and  approved  June  3,  1902,  for  exca- 
vating 19,008  cubic  yards  of  ledge,  to  be  commenced  August  5, 1902, 
and  to  be  completed  December  31,  1903.  The  contract  price  is  $9.73 
per  cubic  yara. 

To  complete  the  Upper  Main  Ship  channeK  16,600  feet  long,  from 
President  Roads  to  Boston,  to  the  width  and  depth  aforesaid,  ledges 
are  to  be  removed  near  the  entrance  from  President  Roads,  a  group 
scattered  over  a  distance  of  about  800  feet  in  the  southerly  half  of  the 
channel  at  the  Upper  Middle,  and  a  ledge  about  3,400  feet  above  the 
Upper  Middle.  At  the  localities  of  these  ledges  the  channel,  27  feet 
deep,  is  narrowed,  respectively,  to  570,  500,  and  670  feet  in  the  Upper 
and  to  450  feet  in  the  Lower  Main  Ship  channels. 

The  dredging  being  completed  and  the  Upper  Main  Ship  channel 
having  been  carefully  sw^ept  to  find  all  ledges  upon  which  the  depth 
is  less  than  27  feet,  the  leoges  will  at  once  be  surveyed  preparatory 
to  their  excavation. 
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BROAD   SOUND   CHANNEL. 

Project  of  March  S,  1899,— To  make  it  1,200  feet  wide  and  30  feet 
deep  at  mean  low  water  from  President  Roads  to  the  sea. 

During  the  fiscal  year  ;i80,M4  cubic  yards  of  mud,  sand,  gravel, 
and  harapan,  and  14.754  cubic  yards  or  bowlders  weighing  over  6 
tons  each,  have  been  dredged  under  the  contract  of  March  13,  1900, 
with  G.  n.  Breymann  &  Bros.,  of  Toledo,  Ohio.  June  30,  1002,  the 
channel  30  feet  deep  had  a  least  width  of  780  feet. 

The  total  quantitv  of  material  dredged  from  the  Upi)er  Main  Ship 
and  Broad  Sound  channels  during  the  year  amounts  to  769,228.5  cubic 
yards  of  clay,  hardpan,  et^*.,  and  73.68  cubic  yards j)f  large  bowlders. 

MAINTENANCE. 

BBA  WALI/t. 

At  Point  Allerton  the  se^  wall,  1,202  feet  in  length,  was  entirely 
repointcd,  30  capstones  were  reset,  and  a  small  amount  of  riprap  pro- 
tecting the  bank  of  it^  southeast  end  was  relaid. 

At  Great  Brewster  Island  2,496  linear  feet  of  the  sea  wall,  embracing 
22,847  feet  of  joints,  were  repointed. 

On  Deer  Island  556  linear  feet  of  the  wall  at  the  Middle  Head,  which 
had  been  demolished  by  the  storm  of  November,  1898,  were  rebuilt, 
embracing  1,558  I'ubic  yards  of  masonrj%  4,610  cubic  yards  of  back 
filling,  1,040  square  yards  of  paving,  and  4,069  feet  of  old  joints 
repointed. 

The  rebuilding  of  the  wall  at  the  North  Head,  a  lar^e  part  of  which 
had  been  likewise  demolished,  was  commenced  in  April,  1902,  and  491 
linear  feet  of  it  have  been  rebuilt,  embracing  1,010  cubic  yards  of 
masonrv,  1,100  cubic  yards  of  back  filling,  440  square  yards  of  pav- 
ng,  ana  2,345  feet  of  old  joints  have  been  repointed. 


HTORKHOU8E. 


On  Lovells  Island  a  f i*ame  storehouse,  20  feet  by  40  feet,  was  built 
for  the  care  of  property  and  for  quarters  for  surveying  parties. 

TRIBUTARY  CHANNELS. 

Charles  Rwer. — The  river  and  harbor  act  of  Septeml)er  19,  1890, 
appropriated — 

twenty  thousand  dollars  for  continuing  improvement  of  Charles  River:  Provided, 
That  no  expenditure  of  said  twenty  thousand  dollars  shall  be  made  until  the  draws 
in  the  Arsenal  street  and  Market  street  bridges  shall  be  made  to  conform  to  the 
projected  channel  without  cost  to  the  United  States. 

To  June  7,  1884,  the  improvement  was  completed  up  to  Arsenal 
Street  Bridge,  on  which  date  the  work  was  discontinued  to  await  the 
alteration  of  the  bridges  to  conform  to  the  requirement  in  the  above 
act.  The  improvement  remaining  to  be  made  under  the  project  is  to 
extend  the  channel  80  feet  wide  and  6  feet  deep  3,900  feet,  to  the  Mar- 
ket Street  Bridge,  and  from  Market  Street  Bridge  8,725  feet,  to  the 
dam  at  Watertown,  60  feet  wide  and  2  feet  deep. 
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The  Arsenal  Stivc^t  Bridge  has  been  altered  to  conform  to  the  fore- 
wing  requirements,  but  the  alteration  has  not  been  made  in  the  Mar- 
ket Street  Bridge,  and  no  work  has  been  done  on  the  improvement 
during  the  fiscal  year. 

By  provisos  in  the  following  acts  of  Congress  amounts  as  follows 
have  been  appropriated  for  this  improvement  from  appropriations  for 
the  improvement  of  Boston  Harbor: 

Act  of— 

June  14,  1880 $22,500 

March  3,  1881 35, 000 

September  1 9,  1 890 20, 000 

Total -. 77,500 

Amount  not  yet  appropriate<i 47, 500 

Total  eHtimateil  cost  of  existing  project 125, 000 

There  is  available  for  this  improvement  $20,000,  appropriated  by 
the  act  of  September  19,  1890,  which  amount  is  included  in  the  ** bal- 
ance available, $186,337. 13," shown  in  the  money  statement  for  ''^Gen- 
eral Improvement,  Boston  Harbor." 

Fi/rt  Point  channel, — For  the  reason  that  funds  are  not  available, 
no  work  has  been  done  on  this  improvement  during  the  fiscal  year 
ended  June  30,  1902. 

There  has  been  appropriated  for  this  improvement,  from  appropri- 
ations for  the  improvement  of  Boston  Harbor,  by  proviso  in  the — 

Act  of  August  5,  1886 $18,750 

Amount  not  yet  appropriated 60, 000 

Total  estimated  cost  of  existing  project 78, 750 

Chelsea  Creek. — During  the  fiscal  year  ended  June  30,  1902,  under 
emergency  contmct  with  Bay  State  Dredging  Company  dated  May 
28,  1902,  there  were  dredged,  June  2  to  30,  1902,  13,256  cubic  yards 
of  mud,  nearly  completing  a  channel  75  feet  wide  and  18  feet  deep  at 
mean  high  water  through  the  bar,  and  a  channel  50  to  150  feet  wide, 
'  14  feet  deep  at  mean  high  water,  and  2,800  feet  in  length  from  the 
head  of  the  18-foot  channel  to  Proctor's  wharf,  500  feet  below  the 
head  of  navigation. 

By  provisos  in  the  following  acts  of  Congress  amounts  as  follows 
have  been  appropriated  for  this  improvement  from  the  sums  appro- 
priated by  tnose  acts  for  the  improvement  of  Boston  Harbor: 

Act  of — 

Junes,  1896 $7,000 

March  3,  1899 5,000 

Total 12,000 

Amount  not  yet  appropriated 53, 000 

Total  estimated  cost  of  existing  project 65, 000 

There  i^*  available  for  this  improvement  $1,449.65  appropriated  by 
the  act  of  March  8,  1899,  which  amount  is  included  m  the  *"  balance 
available,  $136,337.13,"  shown  in  the  money  statement  for  '*  General 
Improvement,  Boston  Harbor." 

It  is  proposed  to  apply  the  available  balance  under  the  project  of 
July  13,  1892,  to  improvement,  in  rock  excavation  to  the  depth  of  27 
feet  at  mean  low  water  in  the  Upper  and  Lower  Main  Ship  channels. 

The  available  balance  under  the  project  of  March  3,  1899,  will  be 
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applied  to  improvement,  by  dredging  and  some  rock  excavation  to 
complete  the  channel  1,200  feet  wide  and  30  feet  deep  at  mean  low 
water  from  President  Roads  to  Broad  Sound. 

The  amount  available  and  additional  appropriation  recommended 
under  the  project  of  June  13,  1902,  to  dredging  to  the  depth  of  35  feet 
at  mean  low  water  a  channel  from  the  navy-yard  at  Charlestown  and 
the  Chelsea  Bridge  and  Charles  River  Bridge  to  President  Roads  and 
from  President  Koads  to  the  ocean  at  Broad  Sound,  and  to  rock  exca- 
vation. 

It  is  proposed  to  apply  the  available  balance  and  the  additional  appro- 
priation rccommendea  for  the  ''General  Improvement  of  Boston  Har- 
bor" to  the- repair  of  sea  walls,  to  additional  shore  protection,  and  to 
the  improvement  of  Fort  Point  channel  and  Chelsea  Creek. 

Money  stateinentti, 

PROJECT    FOR   GENERAL   IMPROVEMENT. 

July  1,  1901,  balance  unexpended $79,521.13 

Amount  appropriated  by  river  and  har))or  act  approved  June  13,  1902  . .  100, 000. 00 

179,521.13 
June  30,  1902,  amount  expended  during  fiwral  year 35, 585.  49 

Julv  1,  1902,  balance  unexpended 143,935.64 

July  1,  1902,  outstanding  liabilities 7, 598, 51 

July  1 ,  1902,  balance  available 136,  a37. 13 


July  1,  1902,  amount  covered  by  uncomplete*!  contract.'^ 1, 186.  25 


Amount  (estimated)  required  for  completion  of  existing  project 147, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1, 1902 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 

4,  1897. 

PROJECT  OP-  1892. 

July  1,  1901,  balance  unexpended $356,055.40 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 175, 000. 00 

531, 055. 40 
June  30,  1902,  amount  expended  during  fiscal  year 90, 767. 19 

July  1,  1902,  balance  unexpended 440, 288,  21 

July  1,  1902,  outstanding  liabilities 61,836.31 

July  1 ,  1902,  balance  available 378, 451 .  90 


July  1,  1902,  amount  covere<l  by  uncompleted  contracts 187, 911. 32 

PROJECT   FOR   BROAD  SOUND  CHANNEL. 

July  1,  1901,  balance  unexpended $405,625.03 

June  30,  1902,  amount  expended  during  fiswil  year 146, 720. 21 

July  1,  1902,  balance  unexpended 258,904.82 

July  1,  1902,  outstanding  liabilities 24, 841. 08 

July  1,  1902,  balance  available 234, 063.  74 


July  1,  1902,  amount  covered  by  uncompleted  contracts 86, 854. 04 
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PROJBCT  OF   1900. 

Amount  appropriated  by  river  and  harbor  su.:t  approved  Jime  13, 1902.     $600, 000. 00 
July  1,  1902,  balance  unexpended 600,000.00 


Amount  (estimated )  re<]uired  for  completion  of  existing  project 7,  394,  248. 68 

Amount  that  can  Ijc  protitablv  expended  in  fis(!al  year  ending  June 

30,  1904,  in  addition  lb  the  iklance  unexpended  July  1, 1902 750, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

Act  of — 

March  2, 1825 

$52, 972. 56 

June  23,  1874 

.     $100, 000. 00 

March  19,1828 

2,000.00 

March  3, 1875 

100,000.00 

May  23,  1828 

87, 000. 00 

August  14,  1876 

50, 000. 00 

March  2, 1829 

7, 310. 54 

June  18,  1878 

55,000.00 

March  2, 1831 

5,000.00 

March  3, 1879 

50,000.00 

March  2,  1831 

12, 390. 00 

June  14,  1880 

75, 000. 00 

February  24,  1832 

9,000.00 

March  3, 1881 

100, 000. 00 

July  3,  1832 

60,000.00 

August  2,  1882 

96,500.00 

July  4,  1836 

15, 000. 00 

July  5,  1884 

5,000.00 

July?,  1838 

7, 353. 00 

August  5,  1886 

66, 250. 00 

March  3,  1841 

1,000.00 

August  11,  1888 

125, 000. 00 

March  3,  1841 

1,500.00 

September  19,  1890... 
July  13,  1892 

145, 000. 00 

August  31,  1842 

2,000.00 

300, 000. 00 

March  3, 1843 

16, 000. 00 

August  18,  1894 

200,000.00 

July  20,  1848 

40,000.00 

June  3,  1896 

70, 000. 00 

August  30,  1852 

30,000.00 

June  4,  1897« 

400,000.00 

July  2, 1864 

40,000.00 

July  1,  1898  o 

250,000.00 

July  2, 1864 

10, 000. 00 

March  3, 1899 

75, 000. 00 

February  28;  1865 

3,000.00 

March  3,  1899  a 

163,751.00 

February  28,  1865 

20, 000. 00 

June  6,  1900« 

317, 000. 00 

June  12,  1866 

50,000.00 

March  3,  1901  « 

133, 000. 00 

July  12,  1866 

75, 000. 00 

June  13,  1902 

100, 000. 00 

March  2, 1867 

875, 000. 00 

June  13,  1902 

600,000.00 

July  11,1870 

100, 000. 00 

June  28,  1902  « 

175, 000. 00 

March  3,  1871 

100, 000. 00 

June  10,  1872 

75, 000. 00 

Total 

5, 088, 027. 10 

March  3, 1873 

150, 000. 00 

LIST  OF  CONTRACTS   IN   FORCE  JUNE  30,  1902. 

Contract  dated  February  11,  1897:  Breymann  Bros.,  of  Toledo,  OhiOj  contractors, 
to  dreilge  2,910,718  cubic  yardjB,  more  or  less,  of  material  from  the  main  ship  chan- 
nel, Boston  Harbor,  Massachusetts,  at  17}  cents  per  cubic  yard;  approved  March  9, 
1897;  to  be  commenced  April  1,  1897;  to  be  completed  June  30,  1900;  time  of  com- 
pletion extende<i  to  October  30.  1902,  on  February  27,  1900. 

Contract  dated  March  13,  1900:  G.  H.  Breymann  &  Bros.,  of  Toledo,  Ohio,  con- 
tractors, to  dreilge  836,082  cubic  yards,  more  or  less,  of  material  from  Broad  Sound 
channel,  Boston  Harbor,  Massachusetts,  at  35  cents  per  cubic  yard,  approved  March 
31,  1900;  to  be  commenced  July  1,  1900;  to  be  completed  June  30,  1902;  time  for 
completion  waived  for  a  reasonable  period. 

Contract  dated  April  30,  1902:  G.  H.  Breymann  A  Bros.,  of  Toledo,  Ohio,  con- 
tractors, to  excavate  19,008  cubic  yards,  more  or  less,  of  led^  in  the  lower  main 
ship  channel,  Boston  Harbor,  Massachusetts,  at  $9.73  per  cubic  yard  situ  measure- 
ment; approved  June  3,  1902;  to  be  commenced  August  5,  1902,  to  be  completed 
December  31,  1903. 

Emergency  contract  dateil  May  28,  1902:  Bay  State  Dredging  Company ,  of  Boston, 
Mass.,  contractor,  to  dredge  18,000  cubic  yards*  more  or  less,  of  material  from  Chel- 
sea Creek,  Boston  Harl>or,  Massachusetts,  at  25  cents  per  cubic  yard;  to  be  com- 
menced June  7,  1902,  and  to  1x5  completed  August  28,  1902. 


o  Sundry  civil  act. 
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COMMERCIAL  STATISTICS   FOR  THE  FISCAL  YEAR  1902. 
[Through  the  courtesy  of  the  collector  of  customs  at  Boston,  Mass.] 

Amount  of  revenue  colkH't<Ml : 

1902; $21,067,705.54 

EiitranreH  and  cUaraiices. 


Entrances: 

Foreign . . 

Domestic. 
Clearances: 

Foreign . . 

Domestic. 


1902. 


Number. 


1,549 
209 

1.403 
266 


Tons. 


2,199.597 
193.446 

2,860,561 
204,751 


IMPORTS  AND   EXPORTS,  1902. 

Imports. 

Merchandise $71,920,425 

CJoin  and  bullion 99,358 

Exports, 

Foreign: 

Merchandise 646,129 

Domestic: 

Merchandise 101,759,145 

CJoin  and  bullion 9,000 

Vessels  engaged  in  the  coastwise  trade  are  not  required  by  law  to  enter  and  clear 
from  the  custom-house  unless  they  have  in  their  cargoes  bonded  merchandise  to  the 
value  of  $350  or  more.  For  this  reason  the  above  records  of  the  custom-house  as 
regards  domestic  commerce  represent  but  a  fractional  part  of  the  actual  domestic 
commerce  of  the  port. 

From  the  Boston  Chamber  of  Commerce  has  been  obtained  the  following  record 
of— 

Domestic  commerce. 


Calendar  year  1901. 


Arrivals 

Departures 


Aggregate 
gross  ton- 
nage. 

8,724,118 
8,724,118 


COMMERCIAL  STATItfTICS  FOR  THE  CALENDAR  YEAR   1901. 

Charles  River. 
[Famished  by  wharf  owners  on  the  river.] 

Coal toiifl. 

Lumber feet. 

Wood cords. 

Lime , , bdrr^la. 


99,008 

5,000,000 

250 

3,500 
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Port  Point  Channel. 
[FiiminhtMi  by  wharf  owners  of  the  channel.] 

Coal tons..  145,000 

Sugar do •    134,815 

Molaase8 do 23, 192 

Building  material do 10, 386 

CheUeu  CYeek. 
[Furnished  by  George  F.  Proctor  it  Co.] 

Coal tone..  12,000 


C5. 

IMPROVEMENT  OF  TOWN  RIVER,  MASSACHUSETTS. 

For  the  reason  that  sufficient  funds  were  not  available,  no  work  was 
done  upon  this  improvement  during  the  fiscal  year  ended  June  30, 1902. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  in  completing  the  project  and  maintaining 
the  improvement. 

Maney  statement. 

July  1, 1901,  balance  unexpended $268.49 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .      9, 750. 00 

10,018.49 
June  30, 1902,  amount  expended  during  fiscal  year 23. 41 

July  1, 1902,  balance  unexpended 9, 995. 08 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  a<ldition  to  the  balance  unexpended  July  1,  1902,  for  main- 
tenance of  improvement 5, 000. 00 

Submitted  in  compliance  with  rec^uirements,  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 

Act  of — 

June  3, 1896 $10,000.00 

March  3, 1899 8,000.CK) 

Junel3,1902« 9,  750.0U 


Total 27,  750.  (H) 


CX)MMERCIAL  STATISTICS  FOB  THE  FISCAL  YEAB   1902. 

[Furnished  by  wharf  owners  on  the  river.] 

Coal tons . .  2, 000 

Luml^er feet..    4,000,000 

Stone tons..  90,000 

^Allotment  requested  from  appropriation  of  $15,000,  for  **  Improving  Weymouth 
and  Town  Rivers,  Ma-ssachu^tts." 
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C   6. 

IMPROVEMENT  OF  WEYMOUTH  RIVER,  MASSACHUSETTS. 

For  the  reason  that  sufficient  funds  were  not  available  no  work  was 
done  upon  this  improvement  during  the  liseal  year  ended  June  30, 1902. 

It  is  proposed  to  apply  the  available  balance  and  the  additional  appro- 
priation recommended  in  completing  the  project  and  maintaining  the 
improvement. 

Mon^  statement, 

July  1,  1901,  balance  unexpnded 1923.40 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .      5, 250. 00 

July  1,  1902,  balance  unexpended 6, 173. 40 


Amount  (estimated)  required  for  coninletion  of  existing  project 12, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $12, 000. 00 

For  maintenance  of  improvement 2, 500. 00 

14,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

« 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 

Act  of— 

September  19,  1890 $10,000 

July  13,  1892 10,000 

August  18,  1894 5, 000 

June  3,  1896 15,000 

March  3, 1899 10,000 

June  13,  1902 5,250 


Total 55,250 


COMMERCIAL    STATISTICS   FOR  THE  CALENDAR   YEAR  1901. 

[Furnished  by  wharf  owners  on  the  river.] 

Coal tons..        38,000 

Lumber feet. .  3, 800, 000 

Laths number. .  1 ,  400, 000 

Shingles do 1,831,000 

Brick do 600,000 

Lime barrels. .  3, 200 

Sand tons . .  154 

Weymouth  Back  River  for  the  calendar  year  1901, 

[Furnished  by  wharf  owners  on  the  river.] 

Coal tons. .  5, 000 

Raw  and  manufactured  fertilizer  products do 95, 000 
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C  7. 
IMPROVEMENT  OF  HARBOR  AT  C0HA8SET,  MASSACHUSETTS. 

On  June  26,  1902,  a  project  was  submitted  for  the  expenditure  of 
$9,000  from  the  appropriation  of  $10,000  made  by  act  of  June  13, 
1902,  in  dredging  a  channel  from  the  roadstead  to  the  channel  in  tiie 
harbor  4  feet  at  mean  low  water,  60  feet  wide,  increasing  to  75  feet  in 
width  at  the  curve,  in  accordance  with  the  project. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  widening  the  natural  channel  in  ttie  harbor  to  60  feet,  to  dredging 
the  turning  basin  350  feet  by  350  feet,  and  to  extending  the  channel 
along  the  wharfs  about  530  feet  beyond  the  turning  basin,  as  pre- 
scri^d  in  the  project,  all  to  the  depth  of  4  feet  at  mean  low  water. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  $10, 000. 00 
July  1,  1902,  balance  unexpended 10,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 11, 670. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

11904,  in  addition  to  the  balimce  unexpended  July  1,  1902 11, 670. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

The  date  and  amount  of  appropriation  for  this  harbor  is  as  follows: 
Act  of  June  13,  1902 $10,000 


COMMERCIAL  STATIhmC8   FOR  THE   FISCAL   YEAR   1902. 
[Pumlshcl  >)v  Tow'T  Bros,  «t  To.,  (>>hn8Ret.  Mass.] 

Tons. 

Coal 2,000 

Lumber 670 

Brick 600 


C8. 

IMPROVEMENT  OF  HARBOR  AT  8CITUATE,  MASSACHUSETTS. 

During  the  fiscal  year  ended  June  30,  1902,  in  the  maintenance  of 
the  channel  between  the  basin  and  the  town  wharves,  2,887  cubic  yards 
of  gnivel  and  beach  shingle  were  dredged,  increasing  the  width  of  the 
channel  to  110  feet  (from  75  feet)  with  a  depth  of  3  feet  at  mean  low 
water. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  maintenance  in  restoring  the  present 
north  lireakwater  to  its  former  height,  and  in  dredging. 
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Maney  statement. 

July  1,  1901»  balance  unexpended $1, 892.  74 

June  30,  19()2,  amount  expended  during  fiscal  year 1, 744. 68 


July  1,  1902,  balance  unexpended 148.06 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
HHM,  in  addition  to  the  balance  unexpended  July  1,  1902,  for  main- 
tenance of  improvement 7, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

March  2,  1829 $180 

August  30, 1852 1, 000 

June  14, 1880 7, 500 

March  3,  1881 10,000 

August  2,  1882 10,  000 

Julys,  1884 10,000 

August  5, 1886 10, 000 

August  11, 1888 5,000 


Act  of — 

September  19,  1890 $10, 000 

July  13,  1892 10,000 

August  18, 1894 : 10, 000 

June  3, 1896 6, 000 

March3,  1899 15,000 


Total 104,680 


COMMERCIAL  STATISTICS   FOR  THE   FISCAL  YEAR   1902. 
[Through  thv  courteny  of  the  collector  of  ciistomM  at  Plymouth,  Mass.] 

Amount  of  revenue  collected: 

1902 $865.77 

Kntmnc€»y  1902. 
Entrances: 

Foreign 8 

Domestic 20 

Freight,  1902. 

Coal tons . .  4, 200 

Lumber feet..  3,500,000 

Lime  and  cement barrels.  -  2, 000 

Brick number . .      800, 000 


C  9- 

IMPROVEMENT  OF  HARBOR  AT  DUXBURY,  MASSACHUSETTS. 

For  want  of  funds  no  work  has  been  done  upon  this  improvement 
during  the  fiscal  year  ended  June  30,  1902. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  increasing  the  width  the  entire  length  of  the  channel  to  the  width 
authorized  by  the  project  and  to  maintenance. 

ENG  1902 56 
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July  1 ,  1901 ,  balance  imexj)en(led 

June  30,  1902,  amount  expended  during  fiscal  year  . 


$96.26 
9(5.26 


fAmount  (estimated)  required  for  completion  of  existing  project 5, 820. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

^      1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 5, 820. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

The  dates  and  amounts  of  appropriations  for  this  harbor  are  as 
follows: 

Act  of — 

July  4, 1836 $5, 000 

June  10, 1872 10, 000 

March  3,  1873 10, 000 

March  3,  1899 12,000 


Total 37,000 


CX)MMERCIAL  STATISTICS   FOR  THE   PIWAI.    YKAK    1902. 
[ThroUKh  the  courtoay  of  the  collector  of  eustonis  ut  Plymouth,  Ma«H.] 

DomMie  shipping. 


Entrances. 
Clearances 


Freight. 


Articles. 


Coal tons. , 

Lumber feet . , 


1901. 

1902. 

7 
7 

1 

7 

7 

1 

,      1«)1. 

1 
1 

1902. 

1.809 

•276,000 

966 
458,  «82 

C   ID. 


IMPROVEMENT  OF  HARBOR  AT  PLYMOUTH,  MASSACHUSETTS. 

During  the  fiscal  year  ended  June  30,  1902,  under  the  contract  of 
May  16, 1901,  with  the  Rockport  Granite  Company,  6,526.5  linear  feet 
of  rubblestone  dike,  containing  13,728  tons  of  stone,  were  built,  com- 
pleting a  dike  10,468  feet  in  length,  containing  28,600  tons  of  stone,  on 
Long  Beach,  Plymouth  Harbor,  which  has  resulted  in  strengthening 
the  beach  by  the  accretion  of  a  large  volume  of  sand  and  beach  shingle. 

It  is  proposed  to  appl}'  the  availaWe  balance  and  the  amount  recom- 
mended to  be  appropriated  to  maintenance  in  redred^ing  the  channel 
and  basin  to  and  at  the  wharf  dredged  under  the  project  of  March  3, 
1875,  as  modified. 
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Money  Htatement, 

July  1,  1901,  balance  unexpended $51,153.56 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .  4, 000. 00 

55, 153. 56 

June  30,  1902,  amount  expended  during  fiscal  year 32, 353.  73 

July  1,  1902,  balance  unexpendeil 22,799.83 

Amount  (estimatetl)  required  for  completion  of  existing  project 20, 700. 00 

Amoimt  that  can  I >e  profitably  expenaed  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  Mlance  unexpended  July  1,  1902,  for  main- 
tenance of  improvement 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  dates  and  amouDts  of  appropriations  for  this  harbor  are  as 
follows: 

Act  of —  ,  Act  of — 

May26,1824 $20,000.00  i          Junel8,1878 $5,000.00 

March  3,  1825 5,712.00  i          March  3,  1879 3,500.00 

March25,  1826 13,184.90  1          Junel4,1880 10,000.00 

April  23,  1880 1,850.00  1          March  3,  1881 10,000.00 

March  2,  1831 2,820.00  i          August  2,  1882 14,000.00 

July  3,  1832 2,500.00  |          July  5,  1884 10,000.00 

March  2,  1833 600.00  !          Augusts,  1886 6,000.00 

June  28,  1834 2,000.00  |          August  11, 1888 6,000.00 

March  3,  1835 700. 00            September  19,  1890 8, 000. 00 

Julv2,  1836 500.00            July  13,  1892 9,500.00 

Augustl8,1894 1,500.00 

June  3, 1896 1, 500. 00 

March  3,  1899 gimOO 

June  13, 1902  '■ 4, 000. 00 


Julv  7,  ia38 2,400.00 

August  31,  1852 5, 000.  00 

July  11,  1870 10,000.00 

March  3,  1871 10,000.00 

June  10,  1872 2,500.00 

March  3,  1873 3,000.00 

June  23,  1874 5,000.00 

March  3,  1875 10,000.00 


Total 271,766.90 


COMMEBCIAL  STATISTICS   FOR  THE   FISCAL   YEAR   1902. 

[Through  the  courtesy  of  the  collector  of  customs  at  Plymouth,  Mass.] 

Amount  of  revenue  collecte<l: 

1902 $947.67 

Entrances  and  clearances,  190£, 

Entrances: 

Foreign 5 

Dom^ic 67 

Clearances: 

Foreign 7 

Domestic 67 

Freight. 

Coal tons . .        29, 023 

Lumber feet. .  3, 080, 000 

«  Allotment  requested  from  appropriation  of  $15,000  for  "Improving  Harbors  at 
Plymouth  and  Provincetown,  Massachusetts.*' 
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C  II. 

IMPROVEMENT  OF  HARBOR  AT  PROVINCETOWN,  MASSACHUSETTS. 

All  work  during  the  fiscal  year  ha.s  been  on  the  beach  between  the 
Bca  and  House  Point  Island  flats,  which  are  ovei*flowed  by  the  waters 
of  the  harbor.  There,  for  a  length  of  2,800  feet,  extending  south- 
easterly from  Abel  Hill  dike,  the  beach  and  sand  dunes  along  its  crest 
were  severely  eroded  by  the  sea  in  several  northwesterly  storms 
between  November,  li)01,  and  March,  1902,  in  which  time  the  high 
water  line  advanced  into  the  beach  and  sand  dunes  10  to  25  or  30  feet. 

Along  the  2,800  feet  of  beach  where  this  erosion  occurred  there 
were  built  between  December,  1901,  and  the  close  of  the  fiscal  ye^r, 
June  30,  1902,  314  feet  of  dike,  consisting  of  plank  and  timber 
bulkheads  retaining  a  filling  of  sand;  737  linear  feet  of  single  bulk- 
head; 2,100  linear  feet  of  groins  of  light  lattice  work,  and  9,486  linear 
feet  of  low  sand-catching  lences. 

Along  the  540  feet  next  to  the  dike  this  work  prevented  the  waves 
from  breaching  the  beach  and  the  opening  of  a  way  for  the  sea  across 
it  into  the  waters  of  the  harbor  on  the  flats.  The  groins  have  mate- 
rially promoted  the  accretion  of  the  beach,  which,  it  is  hoped,  may  be 
continued  by  watchfulness  and  by  frequent  and  moderate  expendi- 
tures. A  fund  of  not  less  than  $5,000  should  be  always  available  for 
emergencies. 

It  is  proposed  to  apply  the  available  balance  to  the  building  of 
groins  and  sand-catching  fences  to  promote  the  accretion  of  the  beach, 
and  the  building  of  dikes  to  prevent  any  breac^hes  that  may  be  threat- 
ened in  the  beach. 

Mimey  stutenient, 

July  1,  1901,  balance  unexpended $10,031.87 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  19(K2  . .     11, 000. 00 

21, 031. 87 
June  30,  1902,  amount  expended  during  fiscal  year 4, 148. 85 

July  1,  1902,  balance  unexpende<l 16,888.02 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


^ 


Act  of— 

May  19,  1826 $3,500.00 

March  2,  1829 3,500.00 

March  2,  1831 2,050.00 

March  3,  1832 4,600.00 

June28,  1834 4,400.00 

March  3,  1835 4,400.00 

July  2,  1836.... 4,400.00 

July  7,  1838 4,500.00 

Augu8t30,  1852 5,000.00 

June  23, 1866 43,068.44 

July  28,  1866 8,000.00 

March  3,  1871 6,000.00 

June  10, 1872 5, 000. 00 

March  3,  1873 6,000.00 

June23, 1874 6,000.00 

March  3,  1875 5,000.00 

August  14, 1876 4,000.00 


Act  of — 

June  18, 1878 $1,000.00 

March  3,  1879 1,000.00 

June  14,  1880 500.00 

March  3,  1881 5,000.00 

August  2,  1882 5, 000. 00 

July5,  1884 2,000.00 

August5,  1886 3,000.00 

August  11, 1888 3,000.00 

September  19,  1 S90 7, 500. 00 

July  13,  1892 1,500.00 

August  18,  1894 1,500.00 

Junes,  1896 1,500.00 

March  3,  1899 10,000.00 

June  13,  1902« 11,000.00 

Total 176,918.44 


^Allotment  requested  from  appropriation  of  $15,000  for  '* Improving  Harbors  at 
Pi/mouth  and  Provinoetown,  Mabs.'^ 
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COMMERCIAL  STATISTICS   FOR  THE   PIflCAL   YEAR   1902. 
[Through  the  courtesy  of  the  collector  of  coHtoms,  Barnstable,  Man.] 

Amount  of  revenue  collected: 

H)02 

EiUrances  and  clearances. 


1215. 65 


Number. ,      Tons. 


Entrances: 

Foreign . . 

Domestic. 
Clearances: 

Foreign . . 

Domestic. 


17 
18 

8 
'4 


3.400 
1.000 

1.600 
600 


Freight,  nH)2. 


.tona. 
do.-. 


Coal 

Iron 

Salt do. . , 

Lumber feet. 

Lime  and  cement barrels. 

Brick number. 

Merchandise tons. 

Miscellaneous do... 


7,000 

1,600 

700 

1,600,000 
1,000 

2,000,000 
3,000 
1,000 


C  12. 

IMPROVEMENT  OF  HARBOR  AT  CHATHAM,  MASSACHUSETTS. 

The  scope  of  the  improvement  is  to  obtain  channels  6  feet  deep,  200 
feet  wide  through  the  outer  bar,  150  feet  wide  through  the  middle  bar, 
and  100  feet  wide  through  the  inner  bar,  all  embraced  in  the  li  miles 
of  channel  next  to  its  entrance  from  Chatham  Roads. 

In  1891  the  channel  through  the  inner  bar  was  completed  and  the 
channel  through  the  middle  bar  dredged  to  the  partial  width  of  100 
feet. 

During  the  fiscal  year  ended  June  30,  1902,  16,599  cubic  yards  of 
sand  were  dredged  from  the  three  bars,  commencing  and  completing 
the  improvement  of  the  channel  through  the  outer  bar  to  the  fulTwidtn 
of  150  feet,  completing  the  channel  tnrough  the  inner  bar  to  the  full 
width  of  100  feet,  ana  restoring  to  the  depth  of  6  feet  at  mean  low 
water  the  channel  dredged  through  the  inner  and  middle  bars  in  1891. 
Of  this  dredging  6,858.5  cubic  yards  were  for  improvement  and 
5^740.5  cubic  yards  for  maintenance. 

The  dredging  was  all  done  under  the  contract  of  August  30,  1900, 
with  R.  B.  Rodermond,  of  New  York  City,  which  was  commenced  July 
3,  1901,  and  completed  November  9,  1901. 

At  its  close  the  channels  through  the  bars  were  6  feet  deep  at  mean 
low  water,  200  feet  wide  through  the  outer,  150  feet  wide  through  the 
middle,  and  100  feet  wide  through  the  inner  bars,  as  required  by  the 
project,  and,  respectively,  900,  500,  and  550  feet  long. 

Ijie  project  is  completed. 
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The  three  bars  are  in  a  very  tortuous  part  of  the  channel  in  the 
shoals  of  sand  bordering  Chatham  Roads,  ana  repeated  redred^ing  will 
be  necessary  to  maintain  the  channels  through  them. 

Money  statement, 

July  1,  1901,  balance  unexpended $8, 179.86 

June  30,  1902,  amount  expended  during  fiscal  year 6, 618.  43 

July  1,  1902,  balance  unexpended 1, 561 .  43 

The  dates  and  amounts  of  appropriations  for  this  harbor  are  as 
follows: 

Act  of — 

September  19,  1890 $5,000.00 

Junes,  1896 5,000.00 

March  3,  1899 3,732.79 

Total 13,732.79 


COMMERCIAL   STATISTICS    FOR   THE   FISCAL   YEAR    1902. 

[Through  the  courUwy  of  the  collector  of  cuHtonis,  BaruHtable.  MaN8.] 

Freight. 

Coal tons..       1,200 

Lumber feet..  :i00, 000 

Merchandise tons. .       4, 500 


C  13. 

REMOVING  SUNKEN   VESSELS  OR  CRAFT  OBSTRUCTING   OR   ENDAN- 
GERING NAVIGATION. 

July  27j  1901,  it  was  reported  that  parts  of  the  hull  of  schooners 
Ira  Haffrini^  and  Mondego  were  obstructions  to  navigation  in  Nauset 
Harbor,  Massachusetts,  and  under  an  allotment  of  |750,  made  by  the 
Secretary  of  War  on  July  31,  1901,  from  the  indefinite  appropriation 
made  by  section  20  of  the  river  and  harbor  act  of  March  3, 1899,  frag- 
ments of  the  two  schooners  were  removed  in  September,  1901,  under 
informal  contract  with  Charles  F.  Ward,  of  Chatham,  Mass.,  at  a 
cost  of  $373.18,  the  total  cost,  including  $8.53  for  examination,  being 

$381.71. 

June  4,  1902,  an  allotment  of  $100  from  the  same  appropriation  was 
made  to  investigate  further  wreckage  in  Nauset  Harbor  complained  of 
as  obstructing  navigation,  and  at  the  date  of  this  report  the  examina- 
tion is  about  to  be  made. 
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C  14. 

MODIFICATION  OF  HARBOR  LINES  IN  MYSTIC  RIVER  AT  SOMERVILLE, 

BOSTON,  MASSACHUSETTS. 

Boston  and  Maine  Railroad, 

President's  Office, 

BoHton,  May  1,  190^. 

Respectfully  represents  the  Boston  and  Maine  Railroad  that  it  has 
been  gmnted  by  the  Board  of  Harbor  and  Land  Commissioners  of  the 
Commonwealth  of  Massachusetts  a  license  to  fill  solid  and  build  a  pile 

?latform  in  Mystic  River,  between  the  Boston  and  Maine  Railroad, 
S^estern  Division,  bridge  and  the  easterly  side  line  of  the  Middlesex 
Fells  parkway,  in  the  city  of  Somerville,  Mass.,  in  accordance  with 
license  No.  2612,'*  granted  by  said  board,  dated  April  25,  1902,  and 
license  plan  No.  2612,"  whereby  is  authorized  the  dredging  of  material 
for  said  solid  fill  from  said  Mystic  River  opposite  its  said  lands  known 
as  the  ''dirty  marshes,"  giving  a  greater  d!epth  of  water  and  improved 
facilities  for  navigation  and  commerce. 

Wherefore  your  petitioner  respectfully  asks  for  authority  to  do 
said  work  in  accordance  with  said  license  and  plan.  A  copy  of  said 
license  and  three  copies  of  said  license  plan  are  nerewith  submitted. 

Boston  and  Maine  Railroad, 
By  Lucius  Tuttle,  President 

Honorable  Secretary  op  War. 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
May  23,  1902, 

Respectfully  returned  to  the  Secretary  of  War. 

The  Boston  and  Maine  Railroad  Company  requests  permission  to  fill 
flats  and  build  a  pile  platform  in  Mystic  River,  in  the  city  of  Somer- 
ville, between  the  Boston  and  Maine  Railroad  bridge,  western  division, 
and  the  easterly  side  line  of  the  Middlesex  Fells  Parkwav  at  Middlesex 
Avenue  Bridge,  in  conformity  with  the  accompanying  plan,'*  which  has 
received  the  approval  of  the  harbor  and  land  commissioners  of  the 
State  of  Massacnusetts. 

This  request  appeal's  to  be  in  effect  the  same  as  that  made  by  the 
mayor  of  Somerville,  February  3,  1902,  for  a  change  of  harbor  line 
in  the  locality,  which  request  was  not  favorably  considered  by  the 
Secretary  of  War  for  the  reason  that  it  had  not  received  the  approval 
of  the  harbor  and  land  commissioners  of  the  State  of  Massachusetts. 

The  subject  has  been  under  consideration  of  Lieut.  Col.  W.  S. 
Stanton,  Corps  of  Engineers,  to  whose  report^  of  the  21st  instant  atten- 
tion is  respectfully  invited.  As  the  work  proposed  by  the  Boaton  and 
Maine  Railroad  Company  has  received  the  approval  of  the  harbor  and 
land  commissioners,  and  as  the  granting  of  permission  to  execute  this 

o  Not  printed. 


888    REPORT  OF  THE  OHIKF  OF  ENGINEERS,  U.  8.  ARMY. 

work  would  practically  have  the  same  effect  as  the  modification  of  the 
harbor  line,  1  am  of  tne  opinion  that  it  would  be  preferable  to  modify 
the  harbor  line. 

I  accordingly  submit  herewith  a  description  of  a  new  bulkhead  and 
pierhead  line,  which  will  conform  to  the  line  requested  by  the  mayor 
of  Somerville,  and  also  a  map  on  which  said  line  is  delineated.  Should 
this  line  be  approved  by  the  Secretary  of  War  the  railroad  company 
will  be  enabled  to  carry  out  the  work  of  building  a  pile  platform  and 
filling  solid  behind  it  without  further  permission  from  the  Dei)art- 
ment. 

Approval  of  the  line  is  recommended. 

G.  L.  Gillespie, 
Brig,  Gen.,  Chwf  of  Eiurlneera^ 

U»  S.  Army. 

[Fifth  indorsement.] 

War  Department,  May  29,  1902, 

Approved  as  recommended  by  the  Chief  of  Engineers. 

Wm.  Cary  Sanger, 
Assistant  Secretary  of  War, 


DESCRIPTION   OF  PKOPOSBD   HARBOR   LINE  ON  THE  SOUTH   SIDE  OF  MYSTIC  RIVER,  ON  THE 

LINE  OF  THE  BOSTON   AND   MAINE   RAILROAD. 

South  side  of  Mystic  River,  above  the  Boston  and  Maine  Railroad  bridge — ^balk- 
head  and  pier-head  lines. 
The  bulkhead  and  pier-head  lines  are  coincident,  and  are  described  as  follows: 
Beginning  at  the  northeasterly  comer  of  the  south  abutment  of  the  Boston  and 
Maine  Railroad  bridge,  which  point  is  identical  with  the  point  fixed  by  harbor  lines 
approved  by  the  Secretary  of  War  June  20, 1890,  and  point  A  upon  the  plan  attached 
to  license  No.  2035,  granted  July  25,  1897,  by  the  Board  of  Harbor  and  Land  Com- 
missioners of  the  Commonwealth  of  Massachusetts  to  the  Boston  and  Maine  Railroad 
to  fill  flats  and  build  pile  platform  in  Mystic  River,  and  approved  by  the  Secretary  of 
War  August  30,  1897;  thence  running  northwesterly  in  a  straight  line  to  a  point  in 
the  westerly  side  of  the  Middlesex  Avenue  Bridge,  246.5  feet  northerly  from  the  north- 
westerly comer  of  the  south  abutment  thereof;  thence  continuing  by  the  same  straieht 
line  to  a  point  in  the  westerly  side  line  of  the  Middlesex  Fells  parkway,  533.5  feet 
northeasterly  from  the  stone  post  in  the  angle  and  said  side  line  of  said  parkway; 
thence  continuing  farther  in  the  same  straight  line  468  feet  to  the  point  of  tangency 
with  a  curve  of  510  feet  radius;  thence  continuing  by  said  curve  48^55',  more  or  leee, 
to  its  point  of  tangency  with  a  straight  line  drawn  through  a  point  in  the  southerly 
line  of  Mystic  avenue,  Somerville,  1,460  feet  westerly  of  the  southwest  comer  of 
Mystic  avenue  and  Taylor  street;  thence  running  from  said  second  p6intof  tangency 
by  said  sec'ond  tangent  line  a  distance  of  975  feet,  more  or  less^  to  a  point  400  feet 
northeasterly  from  the  intersection  of  said  second  tangent  line  with  the  said  southerly 
side  of  said  Mystic  avenue;  thence  turning  an  angle  of  25°  30^  and  running  westerly 
by  a  straight  line  to  ita  intersection  with  the  northerly  line  of  Mystic  avenue  at  the 
point  X  on  the  plan  approved  by  the  Secretary  of  War  June  20,  1890. 


APPENDIX  D. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  MASSA- 
CHUSETTS AND  IN  RHODE  ISLAND. 


REPORT  OF  MAJ.  G.  W.  GOETHALS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1902,  WITH 
OTHER  DO.CUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMKNTH. 

1.  Harbor  of  Refuge  at  Hyannis,  Massa-     11.  Fall  River  Harbor,  MaAsachusetts. 

chusetts.  1  12.  Newport  Harbor,  Rhode  Island. 

2.  Harbor  of    Refuge    at    Nantucket,  ,  13.  Harbor  of  Refuge  at  Point  Judith, 

Massachu^ttjj.  Rhode  Island. 

3.  Vineyard  Haven  Harl)or,  Massachu-  '  14.  Entrance  to  Point  Judith  Pond,  Rhwle 

setts.  Island. 


4.  Woods  Hole  Channel,  Massachusetts.  15.  Harbor  of  Refuge  at  Block  Island, 

5.  New  Bedford  Harbor,  Massachusetts.  '             Rhode  Island. 

(>.  Taunton  River,  Massachusetts.  16.  Great  Salt  Pond,  Block  Island,  Rhode 

7.  Sakonnet  River,  Rhode  Island.  Island. 


8.  Pawtucket  (Seekonk)  River,  Rhode 

Island. 

9.  Providence  River  and  Narragansett 

Bay,  Rhode  Island. 
10.  Green    Jacket    Shoal,     Providence 
River,  Rhode  Island. 


17.  Removing  sunken  vessels  or  craft  ob- 
structiiig  or  endangering  naviga- 
tion. 


HARHOR   LINES. 

18.  Newport  Harbor,  Rhode  Island. 


United  States  Engineer  Office, 

Neir^port,  R.  L ,  July  19,  1902. 

General:  I  have  the  honor  to  transmit  herewith  annual  report  on 
river  and  harbor  work  under  my  charge  during  fiscal  year  ending  June 
30,  1902. 

First  Lieut.  U.  P.  Johnston  was  on  duty  under  the  direction  of  this 
oflBce  from  the  beginning  of  the  fiscal  year  until  relieved  July  29, 1901. 
Ver}^  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 
Major ^  CWps  of  E7i<jine*^x, 
Brig.  Gen.  G.  L.  Gillespie, 

C/tUf  of  Engineers,  U»  S.  A. 
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Dl. 

HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Hyannis  lies  on  the  south  shore  of  the  peninsula  of 
Cape  Cod,  about  15  miles  to  the  westward  of  the  heel  of  tne  cape,  and 
is  an  important  harbor  of  refuge.  (For  map,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1884,  p.  592.) 

OptrationH  during  t  he  past  Ji  seal  year. — No  operations  have  been  in 
progress  during  the  past  tiscal  year.  Contingent  expenses  were  89 
cents. 

()j}erat*n)ti<  eontemplated  far  theJiMcal  year  ending  June  30^  190S. — 
The  available  funds  will  be  applied  to  carrying  out  the  present  project. 

Mcmey  st<itenient, 

July  1,  1901,  balance  unexpended $1,862.00 

Amount  appropriated  by  river  and  harbor  ai*t  approved  June  13, 1902. . .     20, 000. 00 

21,862.00 
June  SO,  1902,  amount  expended  durinj^  tiwal  year }. . .  .89 


July  1,  1902,  balance  unexpended 21,861.  11 

Amount  ( e.«ti mated )  required  for  completion  of  existing  project 12, 500.  00 

Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 12, 500. 00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 

4,  1897. 


AMOUNTS    AI'PROPRIATED. 

JWrioiui  project*. 

March  2,  1827 $10,650.00 

April  30,  1830 6,517.82 

March  2,  1831 8,400.00 

July  3,  1832 7,600.00 

March  2,  1833 5,000.00 

June  28,  1834 10,000.00 

March  3,  18:^5 9,000.00 

March  3,  1 837 5, 000. 00 

July  7,  1838 8,764.00 

August  30,  bs:>2 5,000.00 

July  11,  1870 12,000.00 

March  3,  1871 10,000.00 

Maivh  3,  1873 10,000.00 

.lune23,  1874 5,000.00 

JunelS,  187S 3,000.00 

March  3,  1879 2,500.00 

March  3   1881 5,000.00 

$12:^,  431.  S2 
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Existing  project. 

August  5,  1886 $10,000.00 

A  ugust  1 1 ,  1 888 10, 000. 00 

September  19,  1890 S,  000. 00 

July  13,  1892 <>,000.00 

August  18,  1 894 3, 500. 00 

June  3,  1896 6,0(X).00 

March  3,  1899 2,162.00 

June  13,  1902 20,000.00 

$65,6<)2.00 

Received  from  sale  of  material 20. 68 

Total 189,114.50 


COMMRRCIAL   KTATI8TICS. 

The  commerce  arriving  at  and  leaving  Hyannis  Harbor,  Massachusetts,  during  the 
calendar  year  ending  Decemlmr  31,  1901,  is  estimated  as  follows  (based  mainly  upon 
reports  reiteived  from  Messrs.  T.  Crocker  &  Sons,  Hyannis,  Mass. ) : 

Commerce  arrimng  at  and  kavlng  Hyannis  Harlxrr^  calendar  year  1901. 

Tons. 

Cotton  and  products 22 

Tobacco 25 

(trains  and  forage 2, 400 

V' egetables  and  truck 125 

Live  stock  and  products 45 

Fish,  oysters,  etc 325 

Lumber  and  products 5, 583 

Coal,  minerals,  etc 19, 000 

Fertilizers 50 

General  merchandise 1, 200 

Sundries 225 

Total 29,000 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
de]>arture  together  being  counted  as  as  one): 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 

Freight,  mainly 

Passenger,  mainly 

Fishing 

Tugs 

IMea-sure  boats 

Sail: 

Freight 

Fishing  boats 

Ovster  boat« 

pleasure  boat»,  large  .. 

Pleasure  tx>ata,  small .. 
Barges 


Number  I  Average  i  Average 
numoer.      ^^^^^     |  tonnage. 


65 
•20 
45 
25 
265 
216 


Fi€t 


10 

12 

9 

(> 

11 

7 


300 

450 

400 

70 

80 

75 


325 

• 
12 

400 

350 

3 

6 

16 

4 

8 

70 

8 

60 

270 

3 

8 

125 

14 

GOO 
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D  2. 

HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Operations  during  the  past  Ji^ical  year. — Nothing  wa«  expended  dur- 
ing the  past  fiscal  year  and  no  work  was  done. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  1903. — 
The  river  and  harbor  act  of  June  13,  1902,  provides  for  ''Improving 
harborsatHyannis  and  Nantucket,  Massachusetts:  Continuing  improve- 
ment and  for  maintenance  and  repairs,  thirty -five  thousand  dollars;" 
money  procured  from  this  appropriation  will  be  expended  in  building 
up  the  breaches  in  the  jetties  as  far  as  possible. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. ..  $15, 000. 00 
July  1,  1902,  balance  unexpended 15,000.00 

Amount  (estimated )  required  for  completion  of  existing  project 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AMOUNTS  APPROPRIATED. 

Previous  projects. 

May  23, 1826,  survey $300.00 

March  2, 1829 30,000.00 

March  2, 1831 8,265.00 

July  3, 1832 6,000.00 

June  14, 1844 1,169.75 

$46,  734.  75 

Existing  projeti, 

July  14, 1880 $50,000.00 

March  3,  1881 25,000.00 

August  3,  1882 25, 000.  Oo 

July  5,  1884 10,000.00 

August  5, 1886 15, 000. 00 

August  11,  1888 20,000.00 

September  19, 18W 25,000.00 

July  13,1892 25,000.00 

August  18, 1894 25,000.00 

June3, 1896 20,000.00 

March  3, 1899 20,000.00 

June  13, 1902 15,000.00 

275, 000. 00 

Total 320,734.75 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  and  leaving  Nantucket  Harbor,  Massachusetts,  daring  the 
calendar  year  ending  December  31,  1901,  is  estimated  as  follows  (based  mainly  upon 
reports  received  from  various  citizens  of  Nantucket) : 
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Commerce  arriving  at  and  leaving  Nantucket  Harbor ^  calendar  year  1901. 

Tom. 

Tobacco 40 

Ru!e 6 

Grains  and  forage 1, 560 

Vegetables  and  truck 450 

Live  stock  and  products 30 

Fish,  oysters,  etc 780 

Naval  stores 7 

Lumber  and  pro<lucts 3, 000 

Coal,  minerals,  etc 14, 200 

Fertilizers 90 

Machinery 2, 000 

General  merchandise 3, 000 

Sundries 650 


Total 25,813 

The  vessels  enterinjj  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  beuig  counted  as  one): 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 

Freight  mainly 

Passenger  mainly 

Fishing 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Fishing  boats 

Oyster  Ix)at8 

Pleasure  Ixmts,  large . . 

Pleasure  boats,  small. . 


ViimtHT    Average    Average 
>  umber.     ^^^^     ,  tonnage. 


Feet, 


500 
20 

? 

45 

7 

5 

6 

25 

5 

50 

6 

30 

7 

65 

4 

2 

8 

125 

5 

866 

4 

500 

100 

200 

6 

6 

5 

6 
5 
3 
6 
8 


D  3. 

IMPROVEMENT  OF  VINEYARD  HAVEN  HARBOR,  MASSACHUSETTS. 

A  description  of  the  work  may  be  found  in  the  Annual  Reports  of 
the  Chief  of  Enjrineers  for  1882,  page  594;  1887,  page  577,  and  for 
1889,  page  612,  and  a  map  of  the  same  m  the  report  for  1893,  page  812. 

For  dimensions  of  walls  and  details  of  construction  see  Annual  Report 
of  the  Chief  of  Engineers  for  1896.  Part  I,  page  632. 

Operatuyna  during  the  past  fiscal  year. — No  works  of  improvement 
were  in  progress  during  the  past  fiscal  year. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1903. — 
It  is  proposed  to  apply  the  balance  of  funds  to  repairing  existing  works. 

Money  statement. 

July  1,  1901,  balance  unexpended |5, 032. 65 

June  30,  1902,  amount  expended  during  fiscal  year 420. 00 

July  1,  1902,  balance  unexpended 4, 612. 65 
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AMOUNTS    API'ROPRIATKl). 


Esixtintj  project. 


April  11,  1888 f525,000 

SentemlxT  19,  1890 10, 000 

Julv  3,  1892 7, 500 

August  18,  1894 7,500  i 


June  3, 1896 $7, 000 

March  3,  1899 3, 000 


Total 60,000 


I-OMMEKCIAL    STATISTICS. 


The  commerce  arriving  at  and  leaving  Vineyanl  Haven  Harbor,  Ma8sac*husett«, 
during  the  calendar  year  ending  Deceinl)er  31,  1901,  is  estimated  as  follows,  based  on 
the  lH\st  information  obtainable: 


Commerce  arrixnng  at  and  Uaniuj  Vhieyard  Haven^  calendur  year  1901. 


Cotton  and  products 
To]>acco 


Tons. 

50 

25 

Rice 45 

Grain  and  forage 2, 500 

V^etables  and  truck 65 

Live  stock  aiul  products 400 

Fish,  oysters,  etc 2,  700 

Naval  stores 15 

LuiiilxT  and  products 19, 000 

Coal,  minerals,  etc 90, 000 

Fertilizers 600 

Ma(*hinery 85 

Greneral  merchandise 9, 000 

Sundries 2, 000 


Total 126,000 

The  vessels  enterinj^  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counttnl  as  one): 


Character  or  c-lass  of  service. 


Steam: 

Freight  and  passenger 

Freight,  mainly 

Passenger,  mainly 

Fishing 


Tugs. 


Pleasure  boats 

Bail: 

Freight 

Fishing  boats 

Oyster  lK>ats , 

Pleasure  boats,  large . 

Pleasure  boats,  small. 
Baiges 


Number. 

Average 
draft. 

Feet, 

1,100 

7 

780 

17 

60 

7 

125 

11 

800 

14 

600 

8 

2.200 

19 

1,200 

11 

10 

12 

500 

18 

1,600 

6 

2,200 

20 

Average 
tonnage. 


250 
1,500 
250 
150 
200 
60 

1.400 

125 

25 

100 

50 

1.600 


D  4. 

IMPROVEMENT  OF  WOODS  HOLE  CHANNEL,  MASSACHUSETTS.    - 

Op  fro  turns  during  the  pant 'fiscal  year. — Nothing  was  expended  dur- 
ing the  past  fiscal  year  and  no  work  of  improvement  was  m  progress. 
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Operations  contemplated  for  the  fiscal  year  ending  June  30^  1903. — 
It  is  proposed  to  expend  funds  as  made  available  in  first  completing 
the  southern  half  of  the  channel  and  then  widening  the  13-foot  depth 
to  the  northward  until  the  full  width  is  secured  as  appropriations  are 
made  by  Congress. 

Money  stafernent, 

AiTiount  appropriated  by  river  and  harbor  act  approved  June  13,  f^2  . .  $20, 000. 00 
July  1,  1902,  balance  unexpended 20,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 3.S6, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AMOUNTH   APPROPRIATED. 

August  10,  1862 $25,000.00 

March  3,  1879 15,000.00 

August  2,  1882 52,000.00 

July  5,  1884 25, 000. 00 

August  5,  1886 14,500.00 

March  2,  1895 5,000.00 

June  3,  1896 20, 000. 00 

March  3,  1899 20,000.00 

June  13,  1902 20,000.00 

Total 174,000.00 

December  5,  1895,  unexpended  balance  deposited  to  the  credit  of  the 
Treasurer  of  the  United  States 400.08 

Total 173,599.92 


COMMERCIAL  STATISTICS. 

The  commerce  arriving  at  and  leaving  Woods  Hole,  Mass.,  bv  water  during  the 
calendar  year  ending  December  31,  1901,  is  estimated  as  follows  (based  mainly  upon 
reports  received  from  Mr.  Walter  0.  Luscombe,  of  Woods  Hole,  Mass. ) : 

Commerce  arriving  at  and  leaving  Woods  Ilole^  calendar  year  1901. 

Tons. 

Grains  and  forage 3, 850 

Vegetables  and  truck 27 

Live  stock'^and  products 220 

Fish,  oysters,  etc 330 

Naval  stores 44 

Lumber  and  products 6, 600 

Coal,  minerals,  and  products 6, 600 

Fertilizers v 275 

Greneral  merchandise 1, 320 

Total 1 19,266 
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The  vesflelH  entering  and  leaving  thin  waterway  are  as  follows  (eac^h  entrance  and 
departure  together  l)eing  counted  as  one): 


Chann'tiT  or  claKs  <>f  stTvloo. 


Steam: 

Freight  and  iMimenger 

FreiKht  mainly 

Paraienger  mainly 

FiHhing 

Tiigjt • 

Pleasure  iKMite 

Sail: 

Freight 

Fi}<hing  iMiatn 

PleaKure  lK)at?«,  large. . 

Pleasure  boats,  Hmall  . 


Number. 

Averaice 
dr&ft. 

Feet. 

'          400 

10 

100 

7 

200 

11 

50 

8 

40 

10 

100 

10 

100 

8 

176 

8 

GO 

4 

aoo 

3 

Average 
toniiAice. 


900 

25 

30 

un 

100 
150 

so 

Vb 
5 


D5 
IMPROVEMENT  OF  NEW  BEDFORD  HARBOR,  MASSACHUSETTS. 

Operations  during  the  past  Jiscal  year. — Mo  money  was  expended 
and  no  works  of  improvement  were  in  progress  during  the  iisc^  year. 

Opef*ati(ms  conternplated  far  Ji^cal  year  ending  Ju7\e  30^  1903. — It 
is  proposed  to  expend  the  available  funds  in  completing  the  anchorage 
area. 

Money  statenumt. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  ..  $37, 700. 00 
July  1,  1902,  balance  unexpended 37,700.00 


AMOUNTS   APPROPRIATED. 


July  4,  1836 $10,000.00 

July  7,  1838 7,691.37 

March  3,  1875 10,000.00 

August  14,  1876 10,000.00 

August  11,  1888 10,000.00 

September  19,  1890 10,000.00 

Julv  13,  1892 7,500.00 

August  18,  1894 7,500.00 

June3, 1896 10,000.00 


March  3,  1899 $44,000.00 

June  13,  1902 37,700.00 

Total 164,391.37 

Received  from  sale  of  mate- 
rial   9.00 


Total 164,400.37 


COMMERl^IAL   STATISTICS. 


The  commerce  arriving  at  and  leaving  New  Bedford,  Mass.,  by  water  during  the 
calendar  year  1901  is  estimated  as  follows  (based  mainly  upon  reports  received  from 
Mr.  George  F.  Bartlett,  collector  of  customs,  New  Bedford,  Mass. ) : 
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Commerce  arriving  at  and  leaving  New  Bedford^  calendar  year  190U 
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Cotton  and  producta. 
Tobacco 


Tom. 

16,800 
500 

Grain  and  forage 16, 000 

Vegetables  and  truck 7, 000 

Live  stock  and  products 1, 000 

Fish,  oysters,  etc 6, 600 

Lumber  and  products 83, 302 

Coal,  minerals,  and  products 465, 000 

Fertilizers 3,500 

General  merchandise 88, 000 

Sundries 15,000 


Total 651,602 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 
T 


_ii« 

Freight  and  passenger 

Freight  mainly 

Passenger  mainly 

Fishing 

Pleasure  boats 

Sail: 

Freiffht 

Fishing  boats 

Pleasure  boats,  large . . 

Pleasure  boats,  small. . 
Bargee 


Nnmlipr 

Average 

Average 

draft. 

tonnage. 

FuL 

090 

8 

60 

676 

8 

660 

425 

16 

1,000 

600 

8 

60 

100 

4 

10 

100 

10 

110 

1.100 

18 

1,100 

600 

5 

10 

810 

11 

160 

MO 

6 

16 

466 

12 

900 

D6. 

IMPROVEMENT  OF  TAUNTON  RIVER,  MASSAOmTSETTS. 

Operations  during  the  past  fiscal  year. — No  work  of  improvement 
was  in  progress  during  the  past  fiscal  year. 

Operations  conternpuited  for  the  fiscal  year  ending  June  30^  1903. — It 
is  proposed  to  continue  widening  and  deepening  the  channel  below 
Berkley  Bridge. 


Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902, . 
July  1,  1902,  balance  unexpended 


$5,000.00 
6,000.00 


AMOUNTS   APPROPRIATED. 

Previous  projedn. 

July  11,  1870 $10,000 

March  3,  1871 10,000 

June  10,  1872 10,000 

March  3,  1873 10,000 

June  23,  1874 10,000 

March  3,  1875 10,000 

June  18,  1878 2,000 

March  3,  1879 1,000 

ENG  1902 57 


jea,^^*^ 
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Present  prqjert. 

July  14,  1880 $17,500 

March  3,  1881 25,000 

August  2,  1882 25,000 

July  5,  1884 28,500 

September  19, 1890 7, 000 

July  3,  1892 7,000 

August  18,  1894 6,000 

June  3, 1896 5,000 

March  3,  1899 7,000 

June  13,  1902 5,000 

$130, 000 

Total 193,000 


COMMERCIAL  HTATISTK-V. 

The  commerce  arriving  at  and  leaving  Taunton  River,  Massachusetta,  by  water 
during  the  calendar  year  ending  Decemli^r  3],  1901,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  the  Staples  Coal  Company,  Taunton,  Mass. ) : 

Commerce  arriving  ai  and  leamng  Taunton  Rivera  caUmdnr  year  1901. 

Tons. 

Cotton  and  products 5, 000 

Grains  and  forage 40, 000 

Lumber  and  products 25, 000 

Coal,  minerals,  and  products 475, 000 

General  merchandise 2, 000 

Sundries 11,000 

Fish,  oysters,  etc 50 

Total 553,050 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  bemg  counted  as  one): 


Character  or  class  of  service. 


Steam: 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Fishing  boats 

Pleasure  boats,  small 
Barges 


Number. 

Avenge 
draft. 

526 
100 

680 

50 

200 

800 

Feet, 
7 

4 

9 
7 

4 
9 

Average 
tonnage. 


60 
IS 

200 

90 

10 

900 


D7. 
IMPROVEMENT  OF  8AK0NNET  RIVER,  RHODE  ISLAND. 


No  work  has  been  done  and  no  funds  expended  during  the  past 
fiscal  year. 

Money  statement. 

July  1,  1901,  balance  unexpended N0,000.00 

July  1,  1902,  balance  unexpended 40,000.00 
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AMOUNTS   APPROPRIATED. 

Junes,  1896 $20,000 

ManhlJ,  1899 20,000 

Total 40,000 


COMMERCIAL  RTATI8TICB. 


The  commerce  arriving  at  and  leaving  Sakonnet  River,  Rhode  Island,  during  the 
calendar  year  ending  December  31,  1901,  is  estimated  as  follows  (based  upon  reports 
received  from  Mr.  J.  A.  Pettey,  general  manager  of  the  Sakonnet  Steamboat 
Company): 

CommfTce  arriving  at  aiid  leatnng  Sakonnet  River,  calendar  year  1001. 


Tong. 

4 

2 

6,480 

630 

140 

1 1,340 

976 

6,750 

230 

18 

833 

28 

Total 16,100 

******* 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  bemg  counted  as  one) : 


Tobacco 

Rice 

Grains  and  forage ....... 

Vegetables  and  truck . . . 
Live  stock  and  producti^. 

Fish,  oysters,  etc 

Lumber  and  products. . , 

Coal,  minerals,  etc 

Fertilizers 

Machinery 

General  merchandise . . . 
Sundries 


Character  or  class  of  service. 


Steam: 

Freight  and  passensrer 

Fishing 

Pleasure  boats 

Sail: 

Fishing  boats 

Pleasure  boats,  large . . 

Pleasure  boats,  small . . 
Barges 


Number. 

Average 
draft. 

2 
41 
80 

40 

21 

200 

11 

FetL 
8 
9 
6 

5 

8 

8 

18 

Average 
tonnage. 


150 

250 

10 

12 

80 

2 

600 


D  8. 


IMPROVEMENT  OF  PAWTUCKET  (SEEKONK)  RIVER,  RHODE   ISLAND 

Operations  during  the  past  fiscal  yea/r. — Nothing  was  expended  during 
the  past  fiscal  year,  and  no  work  of  improvement  was  in  progress. 

Operations  contemplated  for  the  fiscal  yexir  ending  June  30^  1903. — 
It  is  proposed  to  straighten  and  deepen  the  channel  in  its  lower 
portions. 
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Money  stdtemerd. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. 
July  1,  1902,  balance  unexpended 


$28, 500. 00 
28,500.00 


AMOl'NTS   APPROPRIATED. 


March  2,  1867 $17,000.00 

July  11,  1870 8,000.00 

MarchS,  1871 7,000.00 

June  10,  1872 10,000.00 

March3,  1873 10,000.00 

July5,  1884 50,000.00 

August  5, 1886 30,000.00 

August  11,  1888 35,000.00 

September  19,  1890 30,000.00 

July  13,  1892 35,000.00 


August  18,  1894 $25,000.00 

June  3, 1896 20,500.00 

March  3,1899 30,000.00 

June  13,  1902    28,500.00 


Total 336,000.00 

Received  from  Hale  of  mate- 
rial   19.59 


Total 336,019.59 


COMBiERCIAL  HTATI8TIC8. 


The  commerce  arriving  at  and  leaving  Pawtucket  River,  Rhode  Island,  by  water 
during  the  calendar  year  ending  December  31,  1901,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  the  Newell  Coal  and  Lumber  Company  of 
Pawtucket,  R.  I.): 


Commerce  arriving  at  and  leaving  Pawtucket  River y  calendar  year  1901. 


Tons. 


Lumber  and  products 8, 526 

Coal^  minerals,  etc 192,801 

Fertilizers 567 

Greneral  merchandise 7, 225 

Sundries 7,204 

Total 216,323 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  clam  of  service. 


Steam: 

Freight  mainly  .. 
Paaeenger  mainly 


Tugs. 


Miscellaneoufl 

Sail: 

Freight 

Pleasure  boats,  large. 

Pleasure  boats,  small . 
Barges 


Number. 

Average 
draft. 

Feet. 

275 

10 

325 

A 

600 

7 

160 

5 

200 

10 

25 

7 

350 

3 

140 

10 

Average 
tonnage. 


500 

100 

80 

60 

aoo 

100 

4 

600 


'^  D  g. 

IMPROVEMENT  OF   PROVIDENCE  RIVER   AND  NARRAGANSETT  BAY. 

RHODE  ISLAND. 


Operations  during  the  past  fiscal  year. — ^The  amount  expended  during 
the  past  fiscal  year  was  f  166,920.59. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  on  the 
new  channel  through  the  "Western  Passage"  of  Narragansett  Bay 
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and  wa8  continued  through  the  year.  The  reach  below  Warwick 
Point  was  completed.  Two  dredges  were  employed  during  the  entire 
year,  1  dredge  during  four  months  and  2  dredges  during  three 
months  each.  Nine  hundred  and  twelve  thousand  seven  hundred  and 
eighty-six  cubic  yards  of  sand  and  mud  were  removed  from  the  chan- 
nel during  the  fiscal  year,  making  a  total  under  the  present  contract 
of  1,066,972  cubic  yards  out  of  a  total  estimated  amount  of  1,610,000. 

A  survey  of  the  reach  below  Warwick  Point  was  made  upon  the 
completion  of  the  dredging,  and  the  shoal  portions  of  the  channel  were 
redredged,  leaving  it  of  the  required  dimensions. 

OperatloriJi  contemplated  during  the  fiscal  year  ending  June  30,, 
J90J.  —It  is  proposed  to  continue  the  work  of  dredging  in  the  new 
ship  channel  through  the  "Western  Passage,"  and  commence  the 
work  of  enlarging  the  anchorage  area  in  Providence  Harbor 


Money  statement, 

July  1,  1901,  balance  unexpnded $179,986.12 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  19C^  . .  100, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 84, 660. 00 

364, 546. 12 
June  30,  1902,  amount  expended  during  fiscal  year 156, 920. 59 

July  1,  1902,  balance  unexpended 207,625.53 

July  1,  1902,  outstanding  liabilities 29,772.53 

July  1,  1902,  balance  available 177,853.00 


July  1,  1902,  amount  covered  by  uncompleted  contracts 72, 656. 60 


Amount  (estimated)  required  for  completion  of  existing  project 507, 777. 50 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

11904,  in  addition  to  the  balance  unexpended  July  1,  1902 200. 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


AMOUNTS  APPROPRIATED. 


August  30,  1852 

August  30,  1852,  survey 

May  2,  1867 

May  11,  1870 

July  15,  1870 

June  10,  1872 

March  3,  1873 

March  18,  1878 

June  18,  1878 

March  3,  1879 

July  14,  1880 

March  3,  1881 

August  2,  1882 

July  5,  1884 

Augusts,  1886 

August  11,  1888 

September  19,  1890 


$5,000.00 

1,500.00 

25, 000. 00 

5,000.00 

2,500.00 

10, 000. 00 

10, 000. 00 

5,000.00 

50, 000. 00 

60,000.00 

60,000.00 

60,000.00 

125, 000. 00 

85,000.00 

30,000.00 

40, 000. 00 

50,000.00 


July  13,  1892 50,000.00 

August  18,  1894 17,500.00 

June3,  1896 25,000.00 

June4,  1897 125,000.00 

July  1,  1898 125,000.00 

March  3,  1899 10,000.00 

June6,  1900 54,489.00 

March  3,  1901 59,000.00 

June  13,  1902 100,000.00 

June  28,  1902 84,660.00 

Total 1,274,649.00 

Received  from  sale  of  ma- 
terial   143.39 


Total 1,274,692.39 
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CONTRACT  IN  FORCE. 


Contractor:  International  Contracting  Company. 
Date  of  approval:  March  27,  1901. 
To  commence:  April  1,  1901. 
To  complete:  October  1,  1903. 


COMMERCIAL  RTATISTICR. 

The  commerce  arriving  at  and  leaving  Providence  River,  Rhode  Island,  by  water 
during  the  calendar  year  ending  December  31,  1901,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  J.  T.  F.  Bucklin,  harbor  master,  and  other 
citizens  of  Providence,  R.  1. )  • 

Commerce  arriving  at  and  leaving  Providence  Rivera  calendar  year  1901. 

Tons. 

Lumber  and  products 42, 817 

Coal,  minerals,  etc 2, 000, 662 

Oil,  naphtha,  etc 14, 426 

General  merchandise 15, 555 

Sundries 788,361 

Bricks 4,198 


Total 2,866,019 

During  the  year,  a  line  of  fruit  Hteamem  was  estabUshed  for  commerce  with  the 
South. 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  claw  of  Hervice. 


Steam: 

Freight  and  passenger 

Freight,  mainly 

Passenger,  mainly 

Fishing 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Pleasure  boats,  large . . 

Pleasure  boats,  small . . 
Barges 


Number 

Average 

Average 

draft. 

tonnage. 

FeeL 

710 

12 

600 

805 

18 

1,460 

3,6fi0 

7 

619 

1,400 

8 

80 

1,600 

18 

100 

1,500 

5 

80 

860 

18 

1,600 

400 

7 

40 

1,600 

8 

7 

1,700 

16 

1,200 

D  10. 


IMPROVING  GREEN  JACKET  SHOAL,  PROVIDENCE  RIVER,  RHODE 

ISLAND. 

Operatwiis  diirmg  the  past  fiscal  year. — No  operations  were  in 
progress  during  the  fiscal  year;  the  expenditures  were  for  contin- 
gencies, amounting  to  $100. 

Operatims  contefnvplated  for  the  Jiscal  year  endmg  June  30,  1903. — 
The  remaining  portions  of  the  shoal  will  be  removed  under  the  new 
project  referred  to  above. 
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Money  statement. 


July  1,  1901,  balance  unexpended 

July  30,  1902,  amount  expended  during  fiscal  year. 

July  1,  1902,  balance  unexpended 


$214. 42 
100.00 


114.42 


AMOUNTS   APPROPRIATBI). 


Present  project. 


Augusts,  1886 $26,250 

August  11,  1888 28,000 

September  19,  1890 25, 000 

July  13,  1892 10,000 


August  18,  1894 $7,500 

June3,  1896 7,500 

Total 104,250 


COMMERCIAL  STATISTICS. 


For  the  commercial  statistics  see  report  of  improvement  of  Providence  River  and 
Narragansett  Bay,  Khode  Island. 


D  II. 

IMPROVEMENT  OF  FALL  RIVER  HARBOR,  MASSACHUSETTS. 

Operations  during  the  past  fiscal  year. — No  work  was  in  progress 
during  the  fiscal  year. 

Operations  contemplated  for  t/te  fiscal  year  ending  June  30,  1903. — It 
is  proposed  to  continue  the  dredging  of  the  proposed  new  channel, 
first  completing  that  portion  along  the  city  front  and  then  dredging 
across  the  flats. 

Money  statement. 

ind  harbor  act  appro 
balance  miexpended 38, 000. 00 


July 


Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .  $38, 000. 00 
"  "    1,  1902,      " 

Amount  (estimated)  required  for  completion  of  existing  project 117, 412. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 117, 412. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
I    4,  1897. 


MOUNTS  APPROPRIATED. 

Previous  projects. 

June  23,  1874 $10,000 

March  3,  1875 10,000 

August  14,  1876 10,000 

$30,000 

Existing  project. 

March  3,  1899 20,000 

June  13,  1902 88,000 

68,000 

Total 88,  0«^ 
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CX>MMERCIAL  grTATISTICS. 

The  commerce  arriving  at  and  leaving  Fall  River  Harbor,  Massachusetts,  by  water 
during  the  calendar  year  ending  December  31,  1901,  is  estimated  as  follows  (based 
upon  reports  received  from  Mr.  James  Brady,  collector  of  customs,  and  other  citizens 
of  Fall  Kiver,  Mass. ) : 

Commerce  arriving  at  and  leaving  FaU  River  Harbor^  calendar  year  1901, 

Tons. 

Cotton  and  products 185, 000 

Lumber  and  products 110, 000 

Coal,  minerals,  etc 740, 000 

General  merchandise 2, 400, 000 

Total 3,435,000 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  clam  of  service. 


Steam: 

Freight  and  passenger. 

Freight  mainly 

Passenger  mainly 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Pleasure  boats,  large  . . 

Pleasure  boats,  small. . 
Barges 


Number. 

Average 
draft. 

Average 
tonnage. 

Fed. 

766 

12 

2,800 

600 

10 

1.600 

800 

8 

fiOO 

430 

7 

85 

876 

7 

100 

i           425 

10 

175 

S20 

6 

11 

1.800 

8 

8 

785 

12 

600 

D    12. 


IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

Operations  dnrlng  the  past  fiscal  year, — During  the  year  a  shoaling 
had  occurred  off  the  end  of  the  wnarf  used  by  the  Fall  River  Line 
steanQers,  reducing  the  available  depth  to  13  feet  at  mean  low  water, 
with  an  area  of  a1x)ut  300  square  yards.  The  shoals  caused  the  steam- 
boats to  ground,  necessitating  removal.  An  allotment  of  ?750  from 
the  appropriation  for  "Emergencies  in  River  and  Harbor  Works" 
was  made  by  the  Secretary  of  War  under  date  of  June  2,  1902.  A 
dredging  plant  was  hired  and  the  shoal  removed  by  taking  out  600 
cubic  vards  of  gravel  and  silt. 

Under  date  of  August  28,  1901,  the  Secretary  of  War  approved  the 
harbor  line  as  recommended  by  the  Board  of  Engineers  constituted 
by  Special  Orders,  No.  44,  Headquarters  Corps  of  Engineers,  Decem- 
ber 1,  1897,  with  one  slight  modification.  The  sum  of  $50  was 
allotted  from  the  appropriation  for  '^Examinations,  Surveys,  and 
Contingencies  of  Rivers  and  Harbors"  for  placing  stone  bounds  for 
marking  this  harbor  line,  of  which  $37.87  was  expended  during  the 
fiscal  year  for  that  purpose.  A  separate  report  with  description  of 
the  line  is  submitted  on  this  subject. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1903. — 
It  is  proposed  to  remove  the  shoal  places  remaining  m  the  har-bor. 
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Money  statement, 

August  29, 1JK)1,  amount  allotted  from  appropriation  for  "  Examining  Sur- 
veys and  Contingencies  of  Rivers  and  Harbors ' * $50. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  39»  000. 00 

Amount  allotted  from  emergency  act  June  6,  1900 750. 00 

39, 800. 00 

June  30,  1902,  amount  expended  during  fiscal  year «  50. 00 

July  1,  1902,  balance  unexpended • 39,750.00 

July  1 ,  1902,  outstanding  liabilities 340. 00 

July  1,  1902,  balance  available 39,410.00 


AMOUNTS   APPROPRIATED. 

March  3,  1873 $8,500.00  I  March  3,  1899 $15,000.00 

June23,  1874 10,000.00  |  August  29, 1901 50.00 

March  3,  1875 10,000.00     June  2, 1902 750.00 

March  3,  1881 25,000.00     June  13, 1902 39,000.00 

Received  from  sale  of    ma- 
terial    8. 52 


August  2, 1882 20, 000. 00 

July  5, 1884 20,000.00 

August  5, 1886 15, 000. 00 

August  11, 1888 12, 000. 00 

September  19,  1890 12,500.00 

July  13,  1892 25,000.00 

August  18, 1894 7,500.00 

June  3, 1896 15,000.00 


Total 235,308.52 

Amount  returned  to  Treasury 
of  the  United  States 12. 13 


Total 235,296.39 


COMMERCIAL  BTATISTICB. 

The  commerce  arriving  at  and  leaving  Newport  Harbor,  Rhode  Island,  during  the 
calendar  year  ending  December  31,  1901,  is  estimated  as  follows  (based  mainly  upon 
reports  received  from  Mr.  Clarence  A.  Hammett,  collector  of  customs,  and  other 
ciuzena  of  Newport,  R.  I. )  • 

Commerce  arriving  at  and  leaving  Newport  HarboTy  calendar  year  1901. 

Tons. 

Cotton  and  products. .-. 140 

Tobacco 50 

Grains  and  forage 2, 200 

Vegetables  and  truck 1, 000 

Fish,  oysters,  ete 140,000 

Naval  stores 1, 000 

Lumber  and  products 37, 000 

Coal,  minerals,  etc 85, 000 

Fertilizers 1,200 

Machi  nery 500 

General  merchandise 75, 000 

Sundries 20,000 

Total 363,090 

New  transportation  companies  established  durins  the  year — steamer  New Shoreham^ 
owned  by  town  of  New  Shoreham,  to  Block  Island. 

a  $12. 13  returned  to  Treasury  of  the  United  States. 
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The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 

Freight,  nuiinly 

Passenger,  mainly 

Fishing 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Fishing  boats 

Pleasure  boats,  large 

Pleasure  boats,  small 

Barges 


Average 
tonnage. 


2,060 

1,300 

600 

20O 

97 

125 

160 
80 
16 

4 
660 


D  13. 
HARBOR  OF  REFUGE  AT  POINT  JUDITH,  RHODE  ISLAND. 

Operations  during  the  past  fiscal  year. — ^The  amount  expended  during 
the  past  fiscal  year  was  for  contingencies  and  amounted  to  $1,667.31. 

Three  small  lights  were  maintained  on  the  breakwater  during  the 
year.  During  eleven  months  of  the  year  30  steamers,  270  schooners, 
66  sloops,  and  10  barges  took  refuge  behind  the  breakwater. 

Work  required  to  complete  the  existhig  project. — ^The  work  required 
to  coinplete  the  existing  project  is  the  raising  of  the  crest  of  the  eastern 
arm  or  the  breakwater  to  9  feet  above  high  water,  the  present  height 
being  6  feet,  the  extension  of  the  western  arm  1,980  feet,  and  the  con- 
struction of  the  easterly  detached  arm  and  continuing  it  to  the  shore. 

Op€ratio7i8  contempUUed  for  the  fiscal  year  ending  June  30^  1903. — 
Building  part  of  the  easterly  detached  arm  and  continuing  it  to  the 
shore  as  well  as  strengthening  the  main  work. 

Money  statement. 

July  1,  1901,  balance  unexpended $4,887.93 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .  100, 000. 00 

104, 887. 93 
June  30,  1902,  amount  exx>ended  during  fiscal  year 1,667.31 

July  1,  1902,  balance  unexpended 103,220.62 

July  1,  1902,  outstanding  babilities 125.00 

July  1,  1902,  balance  available 103,095.62 


Amount  (estimated)  required  for  completion  of  existing  project 344, 310. 98 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 344, 310. 98 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AMOUNTS  APPBOPRIATED. 


September  19,  1890 $75, 000. 00 

July  13,  1892 75,000.00 

March  3,  1893 100,000.00 

August  18,  1894 100,000.00 

March  2,  1895 300,000.00 

June  11,  1896 300,000.00 

June  4,  1897 300,000.00 


June  13,  1902 $100,000.00 

Total 1,350,000.00 

Beceived  from  sale  of  ma- 
terial   88.61 


Total 1,850,038.61 
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COMMERCIAL  OTATISrriCB. 

The  tonnage  of  veesels  passing  Point  Judith,  R.  I.,  during  the  calendar  year  end- 
ing December  31,  1901,  is  estimated  as  follows  (based  mainly  upon  reports  received 
from  Mr.  Asa  Church,  keeper  Point  Judith  life-saving  station,  Rhode  Island,  in 
gross  tons)  : 

Tonnage  of  vessels  passing  PoirU  Judiihy  calendar  year  1901. 

Oromtons. 

Steamers  (freight,  fish,  and  passenger) . .  9, 000, 000 

Yachts  (steam  and  sail) 1,200,000 

Schooners  (2  to  6  masts) 32,000,000 

Ships,  barks,  and  brigs,  barkentines,  etc 240, 000 

Sloops 50,000 

Barges 7,750,000 

Total 50,240,000 


D  14. 
IMPROVEMENT  OF  ENTRANCE  TO  POINT  JUDITH  POND,  RHODE  ISLAND. 

The  river  and  harbor  act  of  June  13,  1902,  provides  as  follows: 

A  Board  of  Engineers  shall  be  appointed  by  the  Secretary  of  War,  who  shall 
make  *  *  *  an  examination  of  Point  Judith  Pond  with  a  view  to  determining 
whether  it  is  advisable  to  enlaige  the  entrance  to  said  pond  from  the  ocean,  and  if 
said  enlargement  is,  upon  examination,  found  to  be  desirable,  an  estimate  of  the  cost 
thereof  shall  be  made.  The  expense  of  said  Board  shall  be  paid  from  the  unexpended 
balance  remaining  to  the  credit  of  the  entrance  to  Point  Judith  Pond. 

Operations  during  the  past  fiscal  yeai\ — No  work  done  and  no  funds 
expended  during  the  past  fiscal  year. 

Operations  contemplated  for  the  fiscal  year  endimq  June  30 ^  1903. — 
The  expenses  of  the  Board  of  Engineers  will  be  paia  from  the  bEtlance 
remaining  to  the  credit  of  the  appropriation  for  this  work. 

Money  statement. 

July  1,  1901,  balance  unexpended $9,4S1.62 

July  1,  1902,  balance  unexpended 9,481.62 


AMOUNTS  APPROPRIATED. 


Julvl3,  1892 $7,600 

August  18,  1894 2,500 

Total 10,000 


COMMBRCIAL   OTATKTICB. 

For  the  commercial  statistics,  see  report  for  harbor  of  refuge  at  Point  Judith,  R.  I. 
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D  15. 
HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

Operaiions  during  the  past  fiscal  year. — The  amount  expended  dur- 
ing the  past  fiscal  year  was  $669.01.  On  April  15,  1902,  an  allotment 
of ^,500  was  naade  from  the  appropriation  for ''  Emergencies  in  River 
and  Harbor  Works"  for  the  removal  of  the  shoal  which  had  again 
fonned  at  the  entrance  to  the  inner  harbor.  Proposals  were  invited 
for  dredging  the  shoal  to  a  depth  of  10  feet  at  mean  low  water,  and  a 
contract  for  the  work  entered  into  with  Charles  M.  Cole,  of  Fall  River, 
Mass.,  under  date  of  May  8,  1902,  at  the  rate  of  24  cents  per  cubic 
yard..  The  work  of  dredging  was  commenced  June  2  and  completed 
on  June  20.  The  amount  of  sand  removed  and  dumped  in  the  deep 
water  was  9,068  cubic  yards,  leaving  a  clear  entrance  channel  of  10 
feet  depth  at  mean  low  water. 

Lights  were  maintained  at  the  entrance  to  the  harbor  during  the 
year. 

Wm^k  required  to  compUte  the  existing  project, — ^The  work  required 
to  complete  the  existing  project  is  to  repair  the  main  breakwater  and 
stop  sand  leaks  through  certain  portions  of  it,  to  repair  and  strengthen 
the  west  breakwater  of  the  enlarged  inner  haroor,  to  dredge  the 
enlarged  harbor  to  a  depth  of  10  feet  at  mean  low  water,  and  to  remove 
the  crib  work  of  the  small  inner  harbor,  originally  built  to  protect 
Government  plant. 

Operations  contemplated  for  the  fiscal  year  ending  Jun4i  30^  1903, — 
It  is  proposed  to  repair  a  portion  of  the  main  breakwater  and  make  it 
sand  tight. 

Money  stat-ernent, 

July  1,  1901,  balance  unexpended $1,268.92 

Amount  allotted  from  emergency  act  June  6,  1900 4. 500. 00 

Amount  appropriated  by  river  and  harbor  act  approved  Jmie  13,  1902 , .     30, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


35,  768. 92 
559.01 


July  1,  1902,  balance  unexpended 35, 209. 91 

July  1,  1902,  outatanding  liabilities 2,393.38 

July  1,  1902,  balance  available 32, 816. 53 

Amount  (estimated)  required  for  completion  of  existing  project 48, 985. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 48, 985. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AMOUNTS   APPROPRIATED. 


July  11,  1870 $30,000 

March3,  1871 75,000 

June  10,  1872 50,000 

March  3,  1873 50,000 

June  23,  1874 20,000 

March  8, 1875 20,000 

August  14,  1876 40,000 

July  14,  1880 6,000 

Augu8t2,  1882 19,000 

Julv4,  1884 15,000 

Augusts,  1886 20,000 


August  11,  1888 15,000 

Septembers,  1890 15,000 

July  13,  1892 24,000 

August  18,  1894 2,500 

June  3,  1896 5,000 

March3,  1899 10,000 

April  15,  1902 4,500 

June  13;  1902 30,000 

Total 461,000 
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CX)NTRACr  IN   FORCE. 


Contractor:  Charles  M.  Cole. 

Date  of  contract:  May  8,  1902. 

To  commence:  In  ten  days  after  signature. 

To  complete:  In  seventy-five  days  after  commencement. 

Rate:  Twenty-four  cents  cubic  yard. 


COMMERCIAL  STATISTIGB. 

The  commerce  arriving  at  and  leaving  Block  Island  bv  water  during  the  calendar 
year  ending  December  31,  1901,  is  estimated  as  follows  (based  mainly  upon  reports 
received  from  local  parties) : 

Commerce  arriving  at  and  leaving  Block  Island,  calendar  year  1901. 

Tons. 

Cotton  and  products 20 

Tobacco 37 

Rice 14 

Grains  and  forage 4, 000 

Vj^etables  and  truck 1, 000 

Live  stock  and  proiiucts 4, 100 

Fish,  oysters,  etc 19, 500 

Naval  storea 20 

Lumber  and  products 8, 500 

Coal,  minerals,  etc 16, 500 

Fertilizers 1,000 

Machinery 275 

General  merchandine 7, 900 

Sundries 10,500 

Total 73,366 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 

Freight  and  paasenger 

Freight,  mainly 

Passenger,  mainly 

Fishing 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Fishing  boats 

Oyster  boats 

Pleasure  boats,  large . . 

Pleasure  boats,  small. . 
Barges 


Number. 

Average 
draft. 

Feet. 

925 

7* 

90 

8 

200 

7* 

1,000 

9 

450 

8 

2,000 

8i 

700 

9 

9,500 

8 

200 

7 

2,500 

8* 

8,200 

6* 

50 

10 

Average 
tonnage. 


500 
275 
850 
176 
175 
150 

160 
75 
80 
25 
10 

350 


D  i6. 


IMPROVEMENT  OF  GREAT  SALT  POND,  BLOCK  ISLAND,  RHODE  ISLAND. 

Block  Island  is  about  12  miles  south  of  Point  Judith,  and  15  miles 
northeast  of  Montauk  Point;  it  is  about  5  miles  long,  with  an  average 
width  of  2  miles;  has  a  population  of  1,300,  and  the  valuation  of  rate- 
ble  property,  as  returned  by  the  board  of  assessors  for  1901,  was 
as  follows:  Real  estate,  $714,600;  personal  estate,  $166,200;  totjai^ 
$880,800.     About  midway  of  the  island,  north  and  south,  is  a  salt-^w*^^^ 


k 
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pond,  known  as  the  Great  Salt  Pond.  Its  water  surface  covers  700 
acres,  about  150  acres  of  which  has  a  depth  of  15  feet  and  over. 

Operations  during  the  past  fiscal  year. — ^The  amount  expended  dur- 
ing the  past  fiscal  year  was  $5,253.24.  Under  date  of  July  26, 1901,  a 
contract  was  entered  into  with  Eugene  S.  Belden,  of  Hartford,  CJonn., 
for  furnishing  and  placing  stone  for  repairing  the  outer  end  of  the 
south  jetty.  Work  under  this  contract  was  commenced  August  1,  and 
completed  August  27.  Three  thousand  nine  hundred  and  fifty -eight 
tons  of  stone,  at  a  cost  of  $1.23  per  ton,  were  placed  in  the  jetty. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  190S. — 
It  is  proposed  to  apply  the  available  funds  to  extending  the  south  jetty, 
and  in  dredging,  as  provided  in  the  act  of  June  13,  1^2. 

Money  statement, 

July  1,  1901,  balance  unexpended $5,253.24 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    50, 000. 00 

55,253.24 
June  30,  1902,  amount  expended  during  fiscal  year 5, 253. 24 

July  1,  1902,  balance  unexpended 50,000.00 

Amount  (ei^imated)  required  for  completion  of  existing  project 165, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

11904,  in  addition  to  the  balance  unexpended  July  1,  1902 100,000.00 
Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4,  1897. 


AMOUNTS  APPROPRIATED. 


June  3,  1896 i $40,000 

March  3,  1899 50,000 

June  13,  1902 50,000 

Total 140,000 


CONTRACT   IN   FORCE. 


Contractor:  Eusene  S.  Belden. 

Date  of  approval:  July  26,  1901. » 

To  commence:  Ten  days  after  signature. 

To  complete:  Two  months  after  commencement 

Rate  per  ton  of  2,000  pounds  in  place;  $1.23. 


COMMERCIAL  8TATI8TIGB. 

The  commerce  arriving  at  and  leaving  the  Great  Salt  Pond,  Block  Island,  Rhode 
Island,  by  water  during  the  calendar  jrear  ending  December  31, 1901,  is  estimated  as 
follows  (baaed  upon  the  most  reliable  information  obtainable): 


a  Emergency  contract.    No  approval.    This  is  the  date  of  contamct 
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Commerce  arriving  at  and  leaving  the  Great  Salt  Pond,  calendar  year  1901. 

Tons, 

Grain  and  forage 3,  OOO 

Fish,  oystera,  etc 3, 000 

Lumber  and  products 2, 000 

CJoal,  minerals,  etc 3, 000 

General  merchandise 8, 000 

Vegetables  and  truck 4, 000 

Fertilizers 300 

Machinery 1, 000 

Sundries 1 1, 000 

Live  stock  and  products 300 

Total 25,600 

New  transportation  company  established  during  the  year:  Steamer  New  Shore- 
ham^  owned  and  operated  by  the  town  of  New  Shoreham,  runs  the  year  round  from 
this  harbor  to  Newport,  R.  I.,  carrying  United  States  mail. 

Vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 

Freight  and  pamenger 

Fishmg 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Pishing  boats 

Pleasure  boats,  large . . 

Pleasure  boats,  small . . 
Barges 


Number. 

Average  i 
draft.    ! 

1 

FBd. 

1.200 

10 

2,000 

12 

600 

8 

6.000 

3 

500 

10 

8,000 

10 

4,000 

6 

8,000 

8 

600 

10 

tonnage. 


600 

800 

75 

6 

100 

800 

10 

5 

700 


D  17. 

REMOVING  SUNKEN   VESSEI^  OR  CRAFT  OBSTRUCTING  OR   ENDAN- 
GERING NAVIGATION. 

Wreck  of  schooner  Electa  Bailey. — This  vfissel  was  stranded  on  Har- 
dings  Beach,  Chatham,  Mass.,  at  the  entrance  to  the  channel  leading 
into  Stage  Harbor,  and  was  reported  as  an  obstruction  to  navigation 
on  May  9.  By  Depaiiment  indorsement  of  May  13,  1901,  authority 
was  received  and  an  allotment  made  for  the  removal  of  the  wreck. 

The  work  of  removing  the  wreck  was  conmienced  in  August,  1901, 
with  hired  labor  and  the  use  of  a  hired  schooner,  and  completed  dur- 
ing the  same  month.  About  800  pounds  of  dynamite  were  used. 
The  total  cost  of  the  work  was  $544.25. 

Water-logged  dump  %cmo  in  Newport  IlaThor^  Rhode  Isla/nd. — ^This 
wreck  was  reported  October  2,  1901,  as  lying  outside  the  harbor  line 
in  Newport  Iforbor,  menacing  vessels  using  the  harbor.  Her  removal 
was  autnorized,  and  an  allotment  therefor  made  October  7,  1901,  and 
October  15, 1901,  the  scow  was  taken  outside  the  harbor  and  completely 
destroyed,  at  a  cost  of  $100. 

Wreck  ofsch/xmer  John  OvU/ma, — This  wreck  was  reported  October 
19,  1901,  as  lying  in  about  11  feet  of  water  about  SSW.  from  Mono- 
moy  light-house,  Massachusetts,  and  about  N.  by  W.  \  W.  from  SW. 
buoy  on  Common  flat,  constituting  a  dangerous  obstruction  to  naviga- 
tion. Her  removal  was  authorized,  and  an  allotment  made  therefor 
October  23,  1901.    The  work  of  removal  was  commenced  in  November: 
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by  hired  labor  and  the  use  of  a  hired  schooner,  and  completed  in 
December.  About  800  pounds  of  dynamite  were  used,  and  the  wreck 
completely  destroyed,  at  a  total  cost  of  $497.15. 

Wreck  c)f  ftc/iof/7ier  A/f red  W,  Fiske, — This  wreck  was  reported  Octo- 
ber 29,  1901,  as  having  gone  ashore  and  sunk  on  Stone  Horse  shoal, 
Monomoy  light  bearing  N.  by  W.  i  W.,  distant  2^  miles;  she  was 
loaded  with  paving  stones,  and  lay  in  the  track  of  vessels  going  over 
the  Stone  Horse  rips,  and  constituted  a  dangerous  obstruction  to  navi- 
gation. Her  removal  was  authorized  November  4,  1901.  The  work 
of  removal  was  commenced  in  December  by  hired  labor  and  the  use 
of  a  hired  schooner,  and  was  completed  during  the  same  month. 
About  700  pounds  of  dynamite  were  used  breaking  up  the  woodwork 
and  scattering  the  stone,  all  at  a  total  cost  of  $1,322.70. 

Wreck  of  schooner  Douglas  Ifaynes, — This  wreck  was  reported 
December  9,  1901,  as  lying  sunk  in  4^  fathoms  of  water  between 
Shovelful  and  Pollock  Rip  shoals,  Massachusetts,  constituting  a  dan- 
gerous obstruction  to  navigation.  Her  removal  was  authorized  Decem- 
ber 18,  1901.  A  search  made  for  her  location  by  the  wrecking  party, 
covering  a  radius  of  3  miles  around  her  position  when  she  constituted 
an  obstruction  to  navigation,  failed  to  find  her.  The  cost  of  this  work 
was  $553. 

Wreck  of  schooner  J.  G,  Fell, — This  wreck  was  reported  January  20, 
1902,  as  having  sunk  November  28,  1901,  inside  of  Point  Judith  Har- 
bor, near  the  western  entrance  to  the  harbor,  constituting  a  dangerous 
obstruction  to  navigation.  Her  removal  was  authorized  January  29, 
1902.  The  work  of  removal  was  commenced  February  21,  1902,  by 
hired  labor  and  the  use  of  a  hired  schooner  and  was  completed  by 
February  26,  1902.  About  700  pounds  of  dynamite  were  used  in 
breaking  up  the  vessel,  at  a  cost  of  $990. 

Wreck  of  steamer  WUUavisport, — This  wreck  was  reported  May  12, 
1902,  as  lying  sunk  2  miles  northeast  of  Pollock  Kip  light-ship, 
loaded  with  coal,  having  a  gross  tonnage  of  1,283,  constituting  a  dan- 
gerous obstruction  to  navigation.  Her  removal  was  authorized  and 
allotment  made  May  20,  1902.  The  work  of  removal  will  be  com- 
menced as  soon  as  ari-angements  can  be  made  to  get  the  wrecking 
party  in  the  field. 


D  i8. 


ESTABLISHMENT  OF  HARBOR  LINES  IN  NEWPORT  HARBOR,  RHODE 

ISLAND. 

OmoE  OF  THE  Chief  of  Engineebs, 

United  States  Army, 
Washington^  December  tf ,  1897. 

Sir:  In  the  matter  of  establishment  of  harbor  lines  at  Newport  Har- 
bor, R.  1.,  the  local  engineer,  Maj.  D.  W.  Lockwood,  Corps  of  Engi- 
neers, in  a  report  dated  September  11,  on  public  hearing  held  August 
16,  1897,  withdrew  his  previous  recommendations  in  the  premises  and 
recommended  instead  that  a  resurvey  of  the  water  front  oe  made  and 
that  the  fixing  of  harbor  lines  be  then  referred  to  a  Board  of  Engineers. 

Further  action  was  suspended  pending  the  results  of  the  resurvey, 


APPENDIX   D — ^BEPOBT   OF   MAJOR   GOETHALS.  913 

which  was  authorized  and  which  is  now  reported  by  Major  Lockwood 
to  have  been  completed  and  platted. 

A  Board  of  Engineers,  consisting  of  Majors  A.  M.  Miller,  D.  W. 
Lockwood,  and  S.  S.  Leach,  Corps  of  Engineers,  was  constituted  by 
Special  Orders,  No.  44,  Headquarters  Corps  of  Engineers,  December 
1, 1897,  to  consider  the  subject  of  harbor  lines  for  Norwalk  Harbor, 
Conn.,  and  I  have  the  honor  to  recommend  that,  in  view  of  the  inter- 
ests involved,  the  question  of  establishment  of  harbor  lines  at  Newport 
Harbor  bo  also  referred  to  this  Board,  and  that  a  public  hearing  be  neld 
at  which  all  parties  interested  will  be  given  an  opportunity  to  be  heard. 
Very  resjiectf uUy,  j^our  obedient  servant, 

John  M.  Wilson, 
Brig,  Oen,^  Chief  of  Engineers^ 

if,  S,  Army, 
Hon.  R.  A.  Alger, 

Secretary  of  War, 

[First  indorsement.] 

War  Department,  December  P,  1897, 

Approved  as  within  recommended. 
By  order  of  the  Secretary  of  War: 

A.  N.  Thompson, 
Actmg  Chief  Clerk, 


report  of  maj.  geo.  w.  goethals,  corps  of  engineers. 

United  States  Engineer  Office, 

Newport,  R.  /.,  Jvly  «^,  1901. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  May  24.  1901,  relative  to  harbor  lines  at  Newport  Harbor, 
R.  I.,  I  have  the  nonor  to  state  that  1  have  consulted  Senator  Wetmore 
and  Representative  Bull  in  connection  with  the  objections  that  thev 
may  have  in  regard  to  the  proposed  harbor  lines,  and  foi*wai-d  herewith 
a  letter  from  each  to  the  effect  that  whatever  objections  may  pre- 
viously have  existed  do  not  obtain  now,  and  that  they  have  no  objec- 
tions to  the  proposed  line.  Under  date  of  January  19, 1901,  a  portion 
of  the  line,  594  feet  in  length,  along  the  south  side  of  Long  wharf, 
was  changed  by  moving  it  15.4  feet  at  the  east  end  and  13.3  feet  at  the 
west  end  from  its  position  indicated  on  the  map,  and  with  this  modi- 
fication it  is  respectf  uUv  recommended  that  the  harbor  line  be  approved 
as  indicated.  The  modification  is  shown  on  the  accompanying  tracing^ 
by  a  lead-pencil  mark. 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 

Major,  CoTps  of  Engineers,  U,  S.  Army. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engifuers,  U,  S,  Arm/y. 

«  Not  printed. 
ENO  1902 58 
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[First  indorsement.] 

Office  Chief  of  Enoineers, 

U.  S.  Army, 
July  W,  1901, 

Respectfully  returned  to  Major  Goethals,  with  request  that  bear- 
ings and  distances  of  the  harbor  lines  recommended  by  the  Board  in 
its  report  of  January  27,  1898,  and  shown  upon  the  tracing  herewith, 
be  indicated  on  the  map,  and  that  the  lines  be  fully  descrioed  by  him 
in  a  separate  paper. 

It  is  desired  in  this  connection  that  additional  lines  be  drawn  upon 
the  tracing  along  the  south  side  of  Long  Wharf,  vso  as  to  show  plainly 
the  modification  recommended  by  Major  Goethals,  on  account  of  the 
permission  granted  by  the  Secretary  of  War  on  January  19,  1901,  to 
the  Long  Wnarf  Commission,  of  Newport,  and  that  said  modified  line 
be  submitted  in  the  full  descriptive  paper  for  the  one  recommended 
by  the  Board. 

To  be  returned. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Second  indoraoment.] 

United  States  Engineer  Office, 

Nefioport^  R.  L ,  August  ^,  1901. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  with  a  description  of  the  harbor  lines  in  a  separate  paper,  and 
with  bearings  and  distances  indicated  on  the  map.  The  line  on  the 
south  side  of  Long  Wharf  has  been  modified  to  agree  with  the  per- 
mission granted  by  the  Secretary  of  War  on  efanuary  19,  1901. 

Geo.  W.  Goethals, 
Major  ^  Corps  of  Engineers. 

[Third  indorsement.] 

Office  Chief  of  Enoineers, 

U.  S.  AllMT, 

August  £7,  1901. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  final  consideration  of  the  establishment  of  harbor  lines  at  New- 
port, R.  1.,  has,  by  instructions  of  the  Secretary  of  War,  been  held  in 
abeyance  since  April  6,  1898,  to  await  the  expressed  wish  of  Senator 
Wetmore  and  Representative  Bull,  of  Rhode  Island,  that  the  matter 
be  taken  up  and  disposed  of.  From  papers  herewith  it  appears  that 
the  lines  selected  meet  with  the  approval  of  these  gentlemen,  and  that 
no  further  objection  to  said  lines  is  made  by  them. 

This  matter  received  consideration  at  the  hands  of  a  Board  of  Engi- 
neers in  1898,  and  the  lines  now  presented  are  practically  identical 
with  those  adopted  by  the  Board,  whoso  report  is  herewith.  Approval 
by  the  Secretary  of  War  is  recommended. 
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■ 

The  lines  selected  are  described  in  a  separate  paper,  and  delineated 
upon  the  accompanying  tracing,  both  of  which  have  been  prepared  for 
the  Secretary's  signature. 

G.  L.  Gillespie, 
Brig.  Gen.^  Chief  of  Enmneers^ 

u,  S.  Amiy. 


report  of  board  of  engineers. 

United  States  Engineer  Office, 

Newport^  R,  /.,  January  ^7,  1898, 

General:  The  Board  of  Engineer  Officers,  constituted  by  Special 
Ord(»r.s,  No.  44,  Headquarters  Corps  of  Engineers,  United  States  Army, 
December  1, 1897,  having  been  directed  by  Special  Orders,  No.  1,  Head- 
quarters Coi^ps  of  Engineers,  United  States  Anny,  January  6, 1898,  to 
reassemble  at  Newport,  R.  I.,  upon  the  call  of  the  senior  member  *'  to 
consider  and  report  upon  the  subject  of  harbor  lines  in  Newport  Har- 
bor, Rhode  Island,"  has  the  honor  to  submit  the  following  report:  The 
Board  consisted  of  Maj.  Alexander  M.  Miller,  Maj.  Daniel  W.  Lock- 
wood,  and  Maj.  Smith  S.  Leach,  Corps  of  Engineers,  United  States 
Army,  and  upon  the  call  of  the  senior  member  held  a  public  hearing  on 
January  11, 1898,  in  the  United  States  Engineer  Office  at  Newport,  R. 
I. ,  all  the  members  being  present.  A  notice  of  the  hearing  had  been  pub- 
lished in  two  New  Yoxvi  papers  and  in  one  local  paper,  and  in  addition 
to  this  a  circular  notice  was  sent  to  each  riparian  owner  whose  address 
was  known,  inviting  him  or  her  to  be  present  and  present  his  or  her 
views  on  the  subject.  The  meeting  was  called  to  order  at  10  a.  m., 
January  11,  1898,  by  the  senior  member,  who  stated  the  object  of  the 
hearing  and  also  stated  that  it  would  be  convenient  if  arguments  were 
presented  in  writing  as  well  as  orally.  The  report**  of  a  public  hear- 
ing, held  with  reference  to  this  same  matter,  by  Maj.  Daniel  W.  Lock- 
wood,  Coq)s  of  Engineers,  United  States  Army,  on  August  18,  1897, 
and  other  papers^  in  connection  with  the  subject,  which  nad  been  for- 
warded by  the  Chief  of  Engineers,  United  States  Army,  to  the  senior 
member,  were  laid  before  the  Board. 

Many  wharf  owners  and  others  whose  interests  might  be  aflfected  by 
the  establishment  of  a  harbor  line  by  the  General  Government  were 
present,  and  all  such  as  desired  to  do  so  were  given  an  opportunity  to 
express  their  views  on  the  subject. 

The  public  statutes  of  Rhode  Island  provide  for  a  board  of  harbor 
commissioners  consisting  of  three  members,  which  is  authorized  to 
mark  out  harbor  lines  suitable  to  be  established  in  the  public  waters 
of  the  State,  subject  to  the  approval  of  the  governor  and  the  senate, 
but  specially  exempt  the  waters  immediately  bordering  on  the  towns 
in  the  counties  of  Newport  and  Washington  extending  to  ship  channel 
and  the  harbors  in  said  counties  from  the  provisions  of  the  act,  so  that 
jurisdiction  relating  to  harbor  lines  in  Newport  Harbor  under  the 
State  law  is  vested  in  the  legislature  and  not  in  the  board  of  harbor 
commissioners. 

o  Not  printed. 
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In  March,  1873,  the  legislature  passed  an  act  defining  and  establish- 
ing a  harbor  line  for  a  portion  of  the  harbor  of  Newjxort,  which  has 
been  amended  at  various  times  so  as  to  change  the  original  line  in  cer- 
tain particulars. 

The  opposition  developed  at  the  hearing  was  with  reference  to  the 
establishment  of  anv  haroor  line  in  the  harbor  of  Newport  by  the  Gen- 
eral Government,  the  ground  taken  being  that  as  the  btate  had  already 
acted  in  the  matter  any  action  by  the  General  Government  was  unnec- 
essary, the  intimation  being  that  such  action  would  practically  be  an 
interference  with  the  rights  of  the  State  with  regard  to  the  public 
waters  within  its  boundaries. 

It  was  stated  that  as  matters  now  stood,  it  was  possible  to  effect  by 
legislative  action  any  change  in  the  location  of  the  line  that  might  be 
found  necessary  in  the  interests  of  the  community. 

The  president  of  the  Old  Colony  Steamboat  Company,  the  repreHcnt- 
ative  of  the  Providence  and  Newport  Steamboat  Company,  and  others 
owning  wharves  expressed  themselves  in  favor  of  the  establishment  of 
a  definite  harbor  line  by  the  General  Government,  in  order  that  their 
rights  and  privileges  to  and  in  the  waters  of  the  harbor  might  be  clearly 
defined  and  fixed. 

The  Board  does  not  deem  it  a  part  of  its  duty  to  comment  on  the 
general  objections  to  the  establishment  of  any  harbor  line  in  this  har- 
bor by  the  United  States,  as  these  are  matters  involving  constitutional 
and  legal  questions  which  ^he  Board  does  not  consider  itself  required 
to  pass  on  or  discuss,  but  would  respectfully  invite  attention  to  the 
remarks  of  Col.  S.  R.  Honey  which  are  recorded  in  the  minutes"  of  the 
previous  hearing  of  August  18,  1897,  as  showing  the  advanced  posi- 
tion held  by  some  in  reference  to  this  matter,  andalso  the  paper**  sub- 
mitted by  the  Hon.  W.  P.  Sheffield.  Colonel  Honey  referred  to  his 
statements  made  on  the  fonner  occasion  as  expressing  his  views. 

The  Board  made  a  careful  examination  of  the  water  front  of  the  har- 
bor, and  no  one  appearing  in  the  afternoon,  the  hearing  was  adjourned 
at  4  p.  m.  without  date. 

It  would  appear  that  the  primary  object  in  defining  a  harbor  line 
under  the  State  law  on  the  subject  is  the  benefiting  of  the  riparian 
owner  b}'  enabling  him  to  acquire  additional  land  or  additional  wharf 
facilities.  This  being  the  case,  it  would  seem  that  the  general  inter- 
ests of  navigation  might  become  of  secondary  consideration  under 
such  a  state  of  affairs. 

The  Board  having  duly  considered  the  various  features  of  the  sub- 
ject, respectfully  submits  a  map«  of  Newport  Harbor,  upon  which  is 
marked  a  line  in  red,  which  it  recommends  for  adoption  as  the  harlK>r 
line  in  Newport  Harbor  from  near  Coasters  Harbor  to  the  east  point 
of  Brentons  Cove.  In  determining  the  line  the  Board  has  been  guided 
by  the  following  considerations: 

1.  To  protect  the  interests  of  navigation  by  reser\ang  for  the  gen- 
eral purposes  of  a  harbor  for  general  commerce  such  an  area  as  the 
present  and  prospective  needs  of  commerce,  in  its  judgment,  appear 
to  reoruire,  with  aue  regard  to  the  physical  features  of  the  situation. 

2.  To  disturb  as  little  as  possible  present  vested  interests  where  the 
same  do  not  seriously  conflict  with  tne  first  consideration. 

fl  Not  printed. 
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3.  To  select  such  a  line  as  will  conform  to  the  foregoing  and  which 
can  be  definitely  located,  defined,  and  marked  for  ready  reference. 

It  is  respectfully  recommended  that,  in  case  the  line  on  the  map  is 
approved  by  the  honorable  Secretary  of  War,  the  map  be  returned  to 
Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  in  order  that  the  line 
may  be  marked  by  proper  reference  points,  and  a  full  description  of 
it  and  the  reference  points  be  prepared  by  him  to  be  filed  with  the 
map. 


KespectfuUy  submitted. 


Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineet's^  U.  8.  Army. 


A.  M.  Miller, 
Major  ^  Corps  of  Engineers, 
D.  W.  Lockwood, 
Major  of  Engineers. 

Smith  S.  Leach, 
Major  of  Engineers. 


DESCRIPTION   OP   HARBOR   LINE   AT   NEWPORT,  R.  I. 

Commencing  in  the  southwest  portion  of  Brentons  Cove  in  Newport  Harbor,  in 
about  14  feet  of  water  at  ifiean  low  tide,  opposite  a  prominent  point  of  rocks  upon 
which  is  built  the  residence  of  E.  D.  Morgan;  thence  on  an  azimuth  of  234®  31' 
(N.  64°  31'  E.,  true)  3,400  feet,  more  or  less,  to  the  head  of  the  city  pier  at  the  Harbor 
Park  (so  called)  and  to  the  intersection  with  a  line  passing  througn  the  center  of  the 
shot  tower  in  Newport  and  tangent  to  the  said  City  Pier;  thence  along  this  last- 
describeii  line  on  an  azimuth  of  243°  55^  (N.  63°  65'  E.,  true  J  1,960  feet,  more  or 
less,  to  its  intersection  with  a  line  extending  from  a  point  in  Wellington  avenue,  des- 
ignated as  Point  No.  2,  and  more  fully  described  below,  to  the  southwest  comer  of 
Commercial  wharf;  thence  along  this  line  on  an  azimuth  of  176°  OQ'  (N.  3°  61'  W., 
true)  1,890  feet,  more  or  less,  to  the  southwest  comer  of  Commercial  wharf;  thence 
along  the  head  of  said  Commercial  wharf  on  an  azimuth  of  177°  30'  (N.  2°  30'  W., 
trae j  108  feet,  more  or  less,  to  the  northwest  comer  of  said  wharf;  thence  along  a 
line  extending  from  the  northwest  corner  of  Commercial  wharf  to  a  point  on  Long 
wharf,  designated  as  Point  No.  3,  and  more  fully  described  below,  on  an  azimuth  of 
184°  19'  (N.  4°  19'  E.,  true)  1,543  feet,  more  or  less,  to  its  intersection  with  the 
southern  side  of  A.  A.  Barker's  pile  wharf;  thence  westerly  along  the  southern  side 
of  said  pile  wharf  53.5  feet  to  the  southwest  comer  of  the  whan;  thence  northerly 
along  the  west  face  of  said  pile  wharf  7.5  feet  to  the  intersection  with  a  line  extend- 
ing westerly,  the  direction  of  which  is  marked  by  two  points  on  the  City  wharf  des- 
ignated as  Points  Nos.  4  and  6,  and  which  are  more  fully  described  below;  thence 
along  the  last-described  line  on  an  azimuth  of  78°  12'  (8.  78°  12'  W.,  trae)  363  feet, 
more  or  less,  to  the  intersection  with  the  eastern  side  of  the  City  wharf;  thence 
southerly  along  the  eastern  side  of  the  said  City  wharf  318  feet,  more  or  less,  to  the 
southeast  comer  of  the  City  wharf;  thence  along  the  south  side  of  said  wharf  and 
in  its  prolongation  450  feet,  more  or  less,  to  its  intersection  with  the  west  side  of 
Washington  street  prolong*^;  thence  northerly  along  the  west  side  of  Washington 
street  prolonged  272  feet,  more  or  less,  to  its  intersection  with  a  line  mnning  parallel 
to  the  southerly  side  of  Old  Colony  Steamboat  Company's  wharf  and  16  feet  to  the 
southward  of  it;  thence  westerly  along  the  last-described  line  610  feet,  more  or  lesB. 
to  its  intersection  with  a  line  running  parallel  to  the  heads  of  the  wharves  of  the  Ola 
Colony  Steamboat  Company  and  15  feet  to  the  westward  of  them;  thence  along  the 
last-described  line  945  feet,  more  or  less,  to  its  intersection  with  the  north  side  of 
Briggs's  wharf  prolonged;  thence  on  an  azimuth  of  177°  (N.  3°  W.^  true)  6,470  feet, 
more  or  less,  to  a  point  on  the  southerly  pide  of  the  causeway  leading  to  the  United 
States  naval  training  station  on  Coasters  Harbor  Island,  this  last  line  being  located 
by  a  point  in  the  Harbor  Park  at  the  southerly  end  of  the  harbor  designatea  as  Point 
No.  6  and  on  the  said  causeway  designated  as  Point  No.  7,  both  of  wnich  points  are 
more  fully  described  beJow. 
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DESCRIPTIONS  OF  POINTS   MARKING   UNITED  STATES  HARBOR  LINE  IN   NEWPORT   HARBOR, 

RHODE  ISLAND. 

Point  No.  1,  forming  one  point  marking  the  most  southerly  line  of  the  harbor  line, 
is  on  the  Fort  Adams  Reservation  near  the  shore  line  south  of  the  artillery  stables. 
From  it  the  following  angular  readings  are  taken : 

o        / 

Tangent  to  the  head  of  the  city  pier  and  to  the  southeast  comer  of  old  stone 
wnarf  near  artillery  stables  at  Fort  Adams,  being  the  direction  of  the  said 

portion  of  the  harbor  line 234  31 

Shot  tower  in  Newport 238    5 

Northwest  comer  of  E.  D.  Morgan's  stone  residence 243  59 

Fort  Adams  flagstaff 172  51 

Southeast  comer  of  artillery  stable 195  54 

Zabriskie  Memorial  Church,  Newport,  R.  1 207  35 

City  Hall  dome 222  10 

Trinity  Church  spire,  Newport,  R.  1 226  31 

Lime  Rock  light-nouse  chimney  and  spire  of  First  Congregational  Church  in 
Newport,  R.  1 229  44 

Point  No.  2,  forming  one  point  marking  the  line  extending  southerly  from  Com- 
mercial wharf,  is  in  Wellington  avenue  on  a  prolonfiration  of  the  base  line  of  the  sur- 
vey of  Newx)ort  Harbor  of  October,  1897,  and  is  105  feet  to  the  eastward  of  the  station 
at  east  end  of  base  line  and  opposite  a  street  between  Houston  street  and  Marchant 
street.    From  it  the  following  angular  readings  are  taken: 

o        / 

Southwest  comer  of  Commercial  wharf,  being  the  direction  of  this  portion 

of  the  harbor  line 176    9 

Zabriskie  Memorial  Church 171    4 

Breakwater  light-house 155  48 

Flagpole,  Fort  Adams 99  25 

Baee  line  of  survey  A  3-  A  4 79  12 

Shot  tower 202  37 

Lamp-()08t  south  side  Wellington  avenue,  distant  37.4  feet 333  48 

Nortneast  corner  of  house  on  Wellington  avenue,  the  first  story  of  which  is 
of  brick,  distant  58  feet 23  48 

(The  two  last  objects  are  at  the  east  and  west  comers  of  a  street  without  name, 
between  Houston  street  and  Marchant  street. ) 

Point  No.  3,  forming  one  point  of  the  line  running  northerly  from  Commen^ial 
wharf,  is  on  Jjong  wharf  on  the  line  of  the  electric-wire  poles  on  the  south  side  of 
the  wnarf.    From  it  the  following  angular  readings  are  taken : 

o        / 

Northwest  comer  of  Commercial  wharf,  being  the  direction  of  this  portion 

of  the  harbor  line 4  19 

Little  Lime  Rock  spindle 9  14 

Lime  Rock  light-house  chimney 27  40 

Redoubt  Fort  Adams  (center  observation  tower) 46    9 

Cupola  of  Old  Colony  storehouse  (last  building  on  north  side  of  Long  wharf) .    82  51 

Statehouse  cupola 258  38 

Southeast  comer  A.  A.  Barker's  grain  storehouse,  distant  27.7  feet 172  40 

Southwest  comer  Ernst  Voight  cold-storage  building,  distant  43  feet 217  36 

North  curb  on  Long  wharf,  distant  22.3  feet 172  40 

Point  No.  4,  forming  one  point  of  line  extending  westerly  south  of  Long  wharf,  is 
near  the  east  line  of  the  City  wharf,  13.3  feet  south  of  the  line  of  Long  wharf.  From 
it  the  following  angular  readings  are  taken: 

o       / 

On  harbor  line  passing  through  this  point 258  12 

Hazard  Memorial  School  building 270  51 

Trinity  Church  spire 295  32 

Shot  tower 339  42 

Cupola  Old  Colony  storehouse  (last  house  on  north  side  of  Long  wharf) 93  14 


APPENDIX  D BEPOBT  OF  HAJOB  G0ETHAL8.       919 

Point  No.  5,  forming  second  point  marking  harbor  line  in  conjunction  with  Point 

No.  4,  is  on  the  City  wharf,  near  the  highway  department  building  and  near  the 

northwest  comer  of  the  platform  scales.     From  it  the  following  angular  readings 

are  taken: 

o     / 

Point  No.  4  and  harbor  line 258  12 

Hazard  Memorial  School  building  (cross  on  top) 269  59 

Trinity  Church  spire 293  40 

Shot  tower 338    3 

Point  No.  0,  Ix^ing  the  southerly  point  marking  the  line  extending  from  Briggs's 
wharf  to  the  causeway  at  Coasters  Harbor  Island;  it  is  in  a  grass  plat  extending  east 
from  the  foot  of  the  city  pier,  an<l  from  it  the  following  readings  are  taken: 

To  Point  No.  7  on  causeway,  being  the  direction  of  this  portion  of  the  harbor      °     ' 

line 177    0 

2^briskie  Memorial  Church 183  47 

City  Hall  dome 207  37 

Trinity  Church  spire 210  55 

Shot  tower 229  58 

Fort  Adams  flag  p(>Ie 104  50 

Bose  Island  light^hout?e 141  26 

Breakwater  light-house 168    7 

War  College  cupola 170    3 

Point  No.  7,  being  the  northern  point  of  the  harbor  line  extending  from  Briggs's 
wharf  to  the  causeway  leading  to  Coasters  Harbor  Island,  is  situated  on  the  stone 
wall  forming  the  southerly  side  of  the  causeway,  and  is  175  feet  to  the  eastward  of 
the  east  abutment  of  the  bridge  in  the  causeway.  The  following  angular  readings 
are  taken  from  it: 

o        / 

Harbor  line  and  Point  No.  6 357    0 

Lime  Bock  li^ht-house  (chimney) 2  21 

Breakwater  light-house 9    5 

Jjightuing  rod  on  machine  shop,  chimney  on  Training  Station  wharf 57  26 

War  College  cupola 105  22 

East  end  of  south  truss  of  bridge  in  causeway 103  18 

Zabriskie  Memorial  Church 347  48 

Note. — All  of  above  points,  except  Point  No.  7^  are  at  present  2  by  3  inch  stakes 
with  tack  driven  flush  with  ground.  Point  No.  7  is  roughly  cut  on  top  of  one  of  the 
stones  of  the  causeway  wall,  and  is  witnessed  by  a  small  cut  in  the  top  and  bottom 
edge  of  the  middle  rail  of  the  fence  inclosing  the  causeway. 


War  Department,  August  £8^  1901. 
Approved. 

E.  Root, 
Secretary  of  War, 


il 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  CONNECTICUT  AND  OF 
PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNECTICUT. 


REPORT  OF  MA  J.  CHAS.  F,  POWELL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190S,  WITH 
OTHER  DOCUMENTS  RELA  TING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Pawcatuck  River,  Rhode  Island  and       9.  Harbor  at  Milford,  Connecticut. 

Connecticut.                                        '  10.  Housatonic  River,  Connecticut. 

2.  New  London  Harbor,  Connecticut.        !  IL  Bridgeport  Harbor,  Connecticut. 

3.  Thames  River,  Connecticut.                  ;  12.  Saugatuck  River  and  Westport  Har- 

4.  Connecticut   River   below  Hartford,  |  bor,  Connecticut. 

13.  Norwalk  Harbor,  Connecticut. 

14.  Five-Mile  River  Harbor,  Connecticut. 


Connecticut 

5.  Harbor  of  Refuge,  Duck  Island,  Con- 

necticut. 

6.  Branford  Harbor,  Connecticut. 

7.  New  Haven  Harbor,  Connecticut. 

8.  Construction  of  breakwaters  at  New 

Haven,  Connecticut 


15.  Stamford  Harbor,  Connecticut 

16.  Southport  Harbor,  Connecticut. 

17.  Greenwich  Harbor,  Connecticut. 

18.  Harbor  at  Coecob  and  Mianus  River, 

Connecticut 


United  States  Engineer  Office, 

JVeir  Londrm,  Conn.^  Jvly  SO^  1902, 

General:  I  have  the  honor  to  transmit  herewith  annual  report  of 
the  works  of  river  and  harbor  improvements  in  my  charge  for  the 
year  ending  June  30,  1902. 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
MajoTy  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


£  I. 

IMPROVEMENT  OF  PAWCATUCK   RIVER,  RHODE   ISLAND  AND 

CONNECTICUT. 

No  work  under  the  project  was  done  during  the  year  from  lack  of 

sufficient  funds.     It  is  proposed  to  apply  the  appropriation  of  June 

13,  1902,  to  removing  shoals  in  the  channel  across  Little  Narragansett 

Bay  leading  to  the  river,  and  to  dredging  downstream  at  the  worst 

bars  in  the  river  channel  from  the  point  reached  by  the  dredging 

of  1900. 
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Money  staiement. 


July  1,  1901,  balance  unexpended 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. 


June  30,  1902,  amount  expended  during  fiscal  year. 


992.78 
9,000.00 

9, 092. 78 
4.38 


July  1,  1902,  Imlance  unexpended 9, 088. 40 


Amount  (estimated )  required  for  cx)mpletion  of  existing  project 161, 361. 60 

Amount  that  c^an  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  Julv  1, 1902 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sonary  dvil  act  of  June  4, 

1897. 


APPROPRIATIONS. 


March  3,  1871 $10,000.00 

June  10, 1872 10,000.00 

March  3,  1873 10,000.00 

June23, 1874 10,000.00 

March  3,  1875 10,000.00 

Augusts,  1886 12,000.00 

August  11 ,  1888 10, 000. 00 

September  19,  1890 16,600.00 

July  13,  1892 3,800.00 

August  18, 1894 6,000.00 


June  3, 1896 $16,000.00 

March  3,  1899 15,000.00 

June  13,1902 9,000.00 


December  5,  1895,  deposit  to 
credit  of  the  Unitea  States 


Treasurer 


137, 400. 00 


Total 137,000.01 


OOMMBRCIAL  STATISTICS  FOR  CALENDAR  YBAR  1901. 
[Famished  by  Memra.  Maxson  &  Co..  Westerly.  R.  I.] 
Receipts  and  shipmaUs  by  river  from  Westerly, 


Coal. 
Band 
Iron. 


Stone  ... 
Lumber . 


Articles. 


Tons. 


36,0d0 

635 

255 

500 

5,510 


Articles. 


Brick 

Miscellaneons 

Totol... 


Tods. 


1,W) 
5,023 


48,313 


Number  of  passengers,  10,220. 

ArriiKUs  and  departures  of  vessels  during  calendar  year  1901  f  each  entrance  and  departure 

being  counted  as  one. 


steam: 

Freight,  mainly 

Passenger,  mainly  (estimated) . . . 
Tugs 

Sail: 

Freiffht , 

Flsmng  boats , 

Pleasure  boats,  large  (estimated) , 
Pleasure  boats,  small 


Total 


Number. 


140 
100 
750 

250 

1.300 

900 

860 

4,290 


Average 
draft 


FkL 


n 

H 
6 

8 
8 

24 
2 


Ayerage 
tonnage. 


TbiM. 


200 
80 
45 

200 
9 
6 
3 
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£  2. 

IMPROVEMENT  OF  NEW  LONDON  HARBOR,  CONNECTICUT. 

This  is  a  new  improvement,  no  project  for  this  harbor  as  such  hav- 
ing been  adopted  prior  to  the  present  one,  which  was  authorized  by 
the  act  of  June  13,  1902.  Some  work  under  Thames  River  projecte 
had  been  applied  to  dredging  Shaws  Cove  and  removal  of  bowlders  in 
the  vicinity  of  the  Central  Vermont  Railroad  dock.  It  is  expected 
that  the  present  appropriation  of  $25,000  will  be  expended  in  dredging 
a  channel  of  project  depth,  but  of  less  than  project  width,  beginning  at 
deep  water  off  the  Central  Vermont  dock  and  extending  it  to  and  along 
the  portion  of  the  dock  front  most  used  by  deep-draft  vessels  as  far  as 
the  available  funds  will  permit  under  a  continuing  contract  for  com- 
pletion of  the  full  project,  which  does  not  include  any  maintenance  or 
other  work  at  Shaws  Cove. 


Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. 
July  1,  1902,  balance  unexpended 


125, 000. 00 
26,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 120, 000. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1, 1902 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


(X)MMERCIAL  HTATIRTIC8   FOR  CALENDAR   YEAR  1901. 

Fwtigfn. 

Value  of  imports $18,514.84 

Revenue  rei'eipte,  duties  on  imports 1, 945. 27 

Foreign  vessels: 

Entered 10 

Cleared 10 

Total 20 

Domestic  vessels: 

Entered 6 

Cleared 7 

Total 13 

Nei  tonnage  of  vessels  owned  at  this  port. 


Kind  of  vessel. 


Steamers 

Sailing  vesselH 
Bargee 

Total.... 


Number.     Tons. 


I 

46  I  13,984 

85  14,188 

23  I  5,316 


154 


83,488 
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8teauier»  (3  to  19) 
Sailing  (6  to  214). 
Barges  (74  to  204 ) 

Total 


Vessels  plying  to  and  from  the  harbor, 
[Compiled.] 


Kind  of  vemel. 


Receipts  and  shipments  by  coastwise  vessels. 


Number  {  Aggregate 

of  round ,  tonnage  of 

tripa.    I   all  tripe. 


665    2.778.300 
169  ;     78,700 
392      221,000 

l,22i» 

8,07».O00 

Articles. 


Tons. 


Coal 251,000 

Lumber 8, 000 


Petroleum  and  naphtha . 
Fish 


7,880 
1,700 


Articles. 


Building  materials 

General  merchandise 

Total 


Tons. 


4.700 
477,660 


750.390 


E  3. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

No  improvement  work  was  done  during  the  year  for  lack  of  funds. 
It  is  proposed  to  apply  $15,000,  appropriated  by  act  of  June  18,  1902, 
as  follows: 

(a)  To  restore  project  depths  in  the  crossover  channel,  below 
AUyns  Point,  and  at  Long  Reach  and  Walden  Island,  above  Allyns 
Point. 

(b)  To  repair  with  riprap  stone  the  Mohegan,  Trading  Cove,  and 
Long  Rocks  dikes,  requiring  in  the  aggregate  about  275  tons  of  stone. 

(e)  To  secure  by  dredging  project  depths  in  the  channel  where  now 
shoal,  and  then  widen  ^r  channels  to  project  widths  as  far  as  funds 
permit. 

Present  traffic  calls  for  a  20-foot  channel  at  low  water  to  accommo- 
date coal  vessels  going  to  Allyns  Point.  Work  under  the  present 
appropriation  will  restore  and  hold  a  low-water  depth  of  16  feet  in 
this  section  of  the  river  in  accordance  with  the  project. 

Mo7hey  statetnent, 

July  1,  1901,  balance  unexpended $303.24 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902. .     16, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


15, 303. 24 
228.92 


July  1,  1902,  balance  unexpended 15, 074. 32 

Amount  (estimated)  required  for  completion  of  existing  project 34, 100. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $18, 000. 00 

For  maintenance  of  improvement 2, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


20,000.00 
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MarchS,  1821 J150     August  2,  1882  . 

March  2,  1829 150     .Iiilv  5,  1834 

July  4,  1836 10,000     Atiga"!  5,  1886  . 


.  136,000 
.  25,000 
.  22,500 
.    60,000 


June  10,  1872 10,000     Mareh  3,  1899.. 

JuDel8,I878 10,000    Jnne  13, 1902... 

March  3,  1871) r....  12,000 

June  14,  1880 22,500  Total.... 

MarchS,188l 30,000 


A  freight  eteamer  pliee  between  Norwich  and  New  York,  and  duriag  b' 
market  steamer  from  Norwich  to  Long  Island,  and  3  passenger  stcBmere  to 
reaorta  on  Lonf^  laland  Sound.  It  is  reported  that  Heveral  coal  vessels  loaded  to  18 
feet  were  towed  with  detention  and  under  other  dlfficalty  at  hish  tides  during  the 
fiscal  vear,  1902,  to  Allyna  Point,  and  that  vessels  drawing  20  feet,  and  even  more, 
wouIq  be  used  here  if  the  channel  permitted. 


On  account  of  tilUngs  in  the  channel,  which  by  May  waa  greatly 
impeding  river  traffic,  notwithstanding  the  private  dredging  done  by 
the  Hartford  and  New  York  Tranaportation  Company  in  tne  .spring 
and  tiunimerof  1901,  an  pmergency  Hllotment  of  82,000,  act  of  June  6. 
1900,  was  made  May  24, 1902.  Ointract  wiis  made  with  lowest  bidder 
of  proposals  previously  advertised  for,  and  the  dredging  begun  May 
31  under  the  plan  of  opening  a  narrow  cut  through  controlling  bars 
in  the  order  of  their  degree  of  obstruction.  The  work  was  suspended 
June  21,  on  account  of  exhaustion  of  the  allotment,  and  resumed  Juno 
29,  when  part  of  appiopriation  of  June  13,  1902,  became  available. 
The  following  shows  details  of  the  dredging: 


I»K>. 

H«rtlonl 
Upper bftr 

Huritord 

Sh 

sr; 

Remark!. 

Cubic  yds. 

Ctibicydt. 

Cubic  yd). 

-nft 

6,7«6 

6,«7 

2,  WO 

6.M7 

i.m 

aasi        i-nM 
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Miic^ltaneoiis  data. 

Feet. 

Width  of  ('ut  in  all  places 25 

I>epth  of  cut  in  all  places  except  Clay  Banks 10 

Depth  of  cut  at  Glay  Banks 11 

Total  length  of  cut  at — 

H  artlo  rd  U  ppe  r  bar al ,  603 

Hartford  Ix)wer  bar fl2, 330 

Clav  Banks 150 

Pistol  Point 871 

Nature  of  material  dredged,  small  gravel  at  Upper  Hartford  bar;  sand  at  other 
places. 

It  is  cxpootod  to  apply  $10,000  of  available  balance  in  continuation 
of  the  river  channel  dredging  this  season,  including  similar  work  at 
cost  of  not  over  $1,000  at  mouth  of  Salmon  River,  as  authorized  by  the 
appropriation  act,  and  to  use  the  remainder  of  the  funds  for  dre<^ing 
after  the  spring  freshets  of  1903,  and  for  work  at  Hartford  dike  and 
jetties  at  mouth  of  the  river. 

Money  statetnenta. 

GENERAL   IMPROVEMENT. 

July  1,  1901,  balance  unexpended $326.40 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902. .     30, 000. 00 

30, 326. 40 
June  30,  1902,  amount  expended  during  fiscal  year 250. 95 

July  1,  1902,  balance  unexpended 30, 075. 45 

July  1,  1902,  outstanding  liabilities 635. 38 

July  1,  1902,  I >alance available 29,540.07 

Amount  ( cBtimated)  required  for  completion  of  existing  project 100, 000. 00 

Amount  that  cAn  l^e  profitably  expenaed  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $30, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

40,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

EMERGENCIES  IN  RIVER  *AND   HARBOR  WORKS  (aCT  OF  JUNE  16,  1900)  FOR  CONNBCTICCT 

RIVER  BELOW  HABTFOED,  CONN. 

May  24,  1902,  amount  allotted $2,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 132. 98 

1, 867. 02 
June:W,  1902,  outstanding  liabilities 1,*  867!  02 

oA  pproximately . 
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APPBOPRIATIONR. 


July  4,  1836 $20,000.00 

March  1,  1843 3,471.67 

July  11,  1870 20,000.00 

March  3,  1871 35,000.00 

June  10,  1872 40,000.00 

March  3,  1873 20,000.00 

June  23,  1874 20,000.00 

March  3,  1875 20,000.00 

August  14,  1876 20,000.00 

June  20, 1878 4,203.00 

June  18,  1878 30,000.00 

March  3,  1879 10,000.00 

June  14,  1880 10,000.00 

March3,  1881 30,000.00 


AugU8t2,  1882 $45,000.00 

July  5,  1884 35,000.00 

March  3,  1885 4,745.43 

AugU8t5,  1886 28,250.00 

August  12,  1888 10,000.00 

September  19,  1890 12, 500. 00 

July  13,  1892 20,000.00 

August  18,  1894 20,000.00 

Juiie3,  1896 20,000.00 

March  3,  1899 20,000.00 

June  13,  1902 30,000.00 

Total 526,170.00 


OONTRACrr  IN  FORCE. 

Name  of  contractor:  Hartford  and  New  York  Transportation  Company. 

Date  of  contract:  June  12,  1902. 

Date  of  approval:  Emei^ncy  contract. 

Work  begun:  May  31,  1902. 

Character  of  contract:  Dredging  bars. 

Rate:  11.9  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS   FX>R  CALENDAR  YEAR  1901. 

Statement  of  O,  E,  Verrillj  junior  engineer j  Engineer  Department, 

Nearlv  all  freight  at  Savbrook  is  received  and  shipped  from  the  docks  of  the  New 
York,  New  Haven  and  Hartford  Railroad  Company.  Have  been  unable  to  obtain 
statement  from  this  company. 

The  following  frcight  was  m  addition  to  that  received  at  the  railroad  dock: 


Six  schooner  loads  of  soft  coal  to  H.  Potter  &,  Son. 
Two  baige  loads  of  coal  to  J.  Kellogg  &  Son: 

Soft  coal 

Hard  coal 

Total 


Quantity. 

Value. 

Tcmt. 
1,000 

100 
700 

$5,750 

860 
3,965 

1,800 

10.065 

New  line  of  transportation  established  during  last  summer  for  about  three  months, 
making  seven  trips  per  week,  averaging  75  passengers  per  trip.    No  freight  carried. 

A  market  boat,  steamer  Holyoke^  runs  to  and  from  Orient,  Long  Island,  and  Say- 
brook,  Connecticut  River,  making  three  trips  per  week  for  about  six  months  during 
the  summer  and  fall,  carrying  farm  produce,  etc.  Regular  steamer  from  Hartford 
to  New  York  stojjs  at  Saybrook.  All  freight  by  these  two  lines  is  received  and  dis- 
charged at  the  railroad  wharf. 

Omv  a  few  vessels  now  come  in  for  a  harbor,  as  most  of  them  now  go  behind  Duck 
Island,  breakwater. 
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The  following  gives  the  quantity  of  petroleum  products  received  at  the  Ck>nnecti- 
cut  water  stations  of  the  Standard'Oil  Company  during  1901 : 


station. 


Quantity. 


Wilson  Point 
New  Haven . 
New  London 
Bridgeport . . 
Greenwich  . . 

Stamford 

Stony  Creek . 


QalUm*. 

Tans. 

21,677,911 

70,128 

1,683,443 

6,146 

1,923,662 

6,261 

522,688 

1,698 

17,290 

66 

26,884 

84 

4.368 

14 

Ertimated 
value. 


$1,294,700 

108.923 

125.660 

33,968 

1.210 

1.811 

SIO 


All  Hhipmentfl  made  from  the  above  points  after  receipt  of  the  goods  are  to  inland 
points.     No  8hi])ments  made  by  water. 


Resiiectfully  submitted. 


G.  E.  Verrill,  Junior  Engineer. 


LETTKR    FROM    C.    ('.    (iOODRlCH,    GENERAL    MANAGER    HARTFORI)   AND   NEW    YORK   TRANS- 
PORTATION  COMPANY. 


Hartford  Line, 
Hartfordf  Qmn.j  May  8,  190f, 

My  Dear  Sir:  In  answer  to  yours  of  the  Ist  instant,  I  send  you  herewith  a  close 
estimate  of  the  commerce  of  Connecticut  River  for  the  year  1901. 

Freight  received  for  all  river  landings: 

Coal  to  all  landings  and  for  use  of  steamers tons. .  385, 000 

Stone,  including  paving  and  flags do.  - .  40, 000 

Lumber,  yellow  pine feet. .  2, 000, 000 

Spruce  and  lath do. . .  1, 000. 000 

Chestnut  and  oak  lumber do. . .  500, 000 

Lime,  cement,  brick,  tile,  an<l  pipe,  etxr.,  in  cargoes tons. .  10, 000 

Mercnandise  freight  by  steamers  (daily ) do. . .  85, 000 

Freight  forwarded  from  river  landings: 

Stone  in  cargoes tons. .  60, 000 

Chestnut  lumber,  tie*i,  and  i)o.st8 do 20, 000 

Telegraph  poles  and  piles do. . .  5, 000 

Firewood,  chestnut,  oak,  and  hickory do. . .  10, 000 

Merchandise  freight  by  steamers  (daily)  do. . .  30, 000 

Estimated  arrivals  of  steamers  of  all  classes,  except  pleasure  yachts 450 

Sailing  vessels,  except  yachts 225 

Barges  and  scows,  in  tow 760 

Steamer  Falcon  ran  daily  between  Hartford  and  Saybrook  Point  during  pleasure 
travel  season,  carrying  passengers  only. 

Steamer  Wnioniha  ran  part  of  season  between  Hartford,  New  London,  and  Crescent 
Beach,  carrying  passengers  only. 

Above  50  yachts,  belonging  to  private  parties,  were  engaged  in  passenger  travel, 
either  public  or  private,  during  the  season. 

During  months  of  spring  freshets  baizes  load  to  13  feet  draft  to  points  between 
Saybrook  and  Hartford.  This  is  the  outside  available  depth  of  water,  as  freshet  does 
not  affect  the  river  between  the  jetties  at  Saybrook.  The  dredging  necessary  to  make 
the  river  available  for  commerce,  drawing  9  feet  at  low  water,  was  done  by  this 
company  in  1901 ,  owiujyr  to  lack  of  funds  for  that  purpose  in  hands  of  the  Government 

The  commerce  and  size  of  vessels  has  more  than  doubled,  owing  to  improvements 
by  the  Government,  and  will  be  still  more  greatly  Ijenefited  when  the  dike  at  Hart- 
ford bar  is  completed,  the  jetties  at  Savbrook  further  strengthened,  and  sand 
removed,  which  has  drifted  in,  and  which  much  narrows  the  channel  at  the  outer 
section. 

Yours,  respectfully,  C.  0.  Goodbich, 

General  Manager. 
Maj.  C.  F.  Powell. 
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E5. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE,  DUCK  ISLAND.  CONNECTICUT. 

No  operations  were  conducted  from  lack  of  funds.  Of  three  pro- 
jected breakwaters,  one  has  been  built  substantially  to  full  length;  the 
portion  made  in  1898  has  settled  and  needs  retopping. 

No  record  is  kept  of  the  number  of  vessels  passing  or  seeking  this 
refuge;  the  former  is  judged  to  be  about  two-thirds  of  the  number 
passmg  New  Haven  breakwater,  which  for  nine  months  of  calendar 
year  1901  was  recorded  as  32,283.  Duck  Island  is  about  midway 
from  New  Haven  to  New  London.  During  year  1900,  1,707  vessels 
were  reported  as  seeking  Duck  Island  Harbor  for  refuge. 

Money  stateftunL 

July  1»  1901,  balance  unexpended $93.60 

June  30,  1902,  amount  expended  during  fiscal  year 60. 21 

July  1 ,  1902,  balance  unexpended 43. 39 


Amount  (estimated )  required  for  completion  of  existing  project 349, 540. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 25, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

September  19,  1890 $25,000 

July  13,  1892 35,000 

Augustl?,  1894 30,000 

June  3, 1896 24,000 

June  6,  1900  (allotment) 202 

Total 114,202 


£  6. 

IMPROVEMENT  OF  BRANFORD  HARBOR,  CONNECTICUT. 

This  is  a  new  work,  authorized  by  the  act  of  June  13,  1902.  An 
examination  of  the  harbor  has  since  been  made.  It  is  expected  to 
apply  available  funds  in  dredging  a  channel  between  the  lower  and 
upper  docks  8.5  feet  deep,  as  per  project  referred  to  in  the  appropria- 
tion item,  and  75  feet  wide  and  as  much  wider  up  to  the  project  width, 
100  feet,  as  funds  permit.  It  is  also  expected  to  let  this  work  together 
with  Milford  Harbor  in  one  contract,  specifications  for  which  have 
been  prepared. 

***«♦♦  ft 
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Money  statement. 

Amount  appropriated  by  river  and  liarbor  act  approved  June  13,  1902 
July  1,  1902,  balance  unexpended 


Amount  that  can  be  profitably  exi>en(led  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1, 1902,  for  mainte- 
nance of  improvement 

Submitte<i  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


$5, 000. 00 
5,000.00 


250.00 


E7. 

IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

Work  under  dredging  contract  in  progress  at  beginning  of  the  year 
was  continued  with  snort  interruptions  during  the  year;  it  was  applied 
to  widening  the  main  channel  previously  dredged,  from  south  end  of 
the  16-foot  anchorage  basin  upstream  to  the  deep-vessel  docks  750 
feet  below  Tomlinson  Bridge,  and  to  developing  the  13-foot  and  16-foot 
basins.     The  following  gives  the  work  in  more  detail: 


Location. 


Cubic 

yards 

dredged. 


Main  channel: 

At  lower  end 

Opposite  10-foot  basin 

At  turn  opposite  Long  wharf 
In  front  of^docks 


Total  for  main  channel. 

12-foot  basin 

16-foot  basin 


Total  for  the  year 

Total  to  date  under  present  project  and 
contract. 


39.534 
183,823 
295,410 
137,306 


656,073 
161,590 
189,336 


1,006,999 
2,135,069 


Remarks. 


Work  in  progress*. 
Completed. 

Do. 
Nearly  completed. 


Completed. 
Work  in  progress. 


About  65  per  cent  of  total  estimated 
yardage  of  complete  work. 


It  is  proposed  to  apply  the  remaining  balance  to  completion  of  the 

Sroiect  of  1899  and  the  extension  of  the  same  to  the  Quinnipiac  and 
lill  rivers  below  Grand  avenue  and  to  the  basin  east  of  Canal  wharf, 
as  authorized  by  the  act  of  June  13,  1902. 

Money  statement. 

July  1,  1901,  balance  unexpended $82,257.20 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 67, 000. 00 

149,  257.  20 
June  30,  1902,  amount  expended  during  fiscal  year 46,  781. 83 

July  1,  1902,  balance  unexpended 102, 475. 37 

July  1,  1902,  outstanding  babilitiee 22,644.48 

July  1,  1902,  balance  available 79,830.89 

July  1,  1902,  amount  covered  by  uncompleted  contracts 69, 116. 87 


Amount  (estimated)  required  for  completion  of  existing  project 56, 490. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  l^lance  unexpended  July  1,  1902: 


For  works  of  improvement $45, 100. 00 

For  maintenance  of  improvement 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  oi  section  7  of  of  the  river  and  harbor  act  of  1899. 


48, 100. 00 
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APPROPRIATIONS. 


August  30, 1852 $6,000 

July  11,  1870 15,000 

March  3,  1871 40, 000 

June  10,  1872 35,000 

March  3, 1873 25, 000 

March  3, 1875 10, 000 

June  18, 1878 25, 000 

March3,  1879 15,000 

June  14, 1880 15, 000 

March3,188l 15,000 

August2,1882 30,000 

July5,  1884 10,000 


August5,1886 $20,000 

August  11, 1888 15,000 

September  19,  1890 15,000 

Julvl3,  1892 15,000 

August  18, 1 894 10, 000 

June  3, 1896 10, 000 

March  3,  1899 50,000 

June  6, 1900 50, 000 

March  3, 1901 50,000 

June  28, 1902 67,000 

Total 543,000 


CONTRACT  IN   FORCE. 

Name  of  contractor:  John  T.  Kegan,  Chicago,  111. 

Date  of  contract:  June  28,  1899. 

Date  of  approval:  July  20,  1899. 

Work  begun:  December  8,  1899. 

Character  of  contract:  Continuing  dredging. 

Rates:  Six  cents  per  cubic  yard  within  time  limits;  3  cents  thereafter. 


COMMKRCIAL  STATISTICS   FOR  CALENDAR   YEAR  1901. 

[Funiished  by  committee  on  harbor,  chamber  of  commerce,  New  Haven,  Henry  C.  Rowc,  chairman; 
amount  of  oyster  tra'ffic  compiled  by  agenta  of  United  States  Engineer  Office,  Mew  London,  Conn.] 

F^eign: 

Value  of  imports $195, 699. 78 

Revenue  receipts,  duties  on  imports 51, 611. 44 

^'  = 

Foreign  vessels:         *  .  •         » 

Entered ,..'l 46 

Cleared..... A 39 

Total 85 

Domestic  vessels: 

Entered «2,916 

Cleared 2,916 

Total 5,832 

Gross  and  net  tonnage  of  vessels  owned  at  this  port. 


steamers 

Sailing  vessels. 
Barges 


Total 


Number. 

Gross 
tons. 

90 
120 
118 

85,792 
36,877 
17,964 

!           328 

90.133 

Net  tons. 


23,184 
32.648 
17,574 

73.406 


oThis  covers  only  those  vessels  officially  reported  at  the  custoni.-Vv^'^^^fc- 
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Arritxds  and  departures  of  reaselit. 
[Draft,  6  to  22  feet;  tonnage,  100  to  2,600  tons.] 


Kind  of  vefBel. 


8teamer8  of  all  kinds  — 

Sailing  veaselr* 

Barges  in  tow,  scows,  etc. 

Total 


Number  of  i  Aggregate 
round  i  tonnage  <  >f 
tripa.  all  trips. 


14,830 
7.080 
8,700  I 


3,2»>,000 
4,770,000 
4,070,000 


80,110       12,092,000 


Freight  received  and  shippedy  cooMwise  only. 


Chief  articles. 


Coal  received: 

BituniinouR 

Anthracite 

Iron  received  and  shipped 

Lumber  received  (82,000,000  feet) 

Ovsters  received  and  shijuped 

Miscellaneous  men'handlse: 

Ri^jei^ed 

Shipped 

Total 


741.000 
542,608 
187,000 
123,000 
113,541 

1,080,000 
950,000 


3,737.049 


Estimated 
value. 


92,629.650 
2,612,163 
5,610,000 
1.190,000 
1,963.350 

120.800,000 
141.800,000 


276.496,163 


Vessels  employed  in  oyster  traffic. 


Class. 


Tonnage.     Draft. 


Steamers  (about  30) 

Schooners 

Barges  and  scows. . . 
Small  sailing  craft . 


10-280 

50-150 

200-450 

5-  50 


Fai. 
3-  9.5 
4-10.5 
7-9.5 
1-  4 


I  Number 
I  of  n>und 
trips  (es- 
timated). 


5,  S2r> 
452 
1(V4 

2,762 


Total 


I 


9,-203 


Mr.  Rowe  etateil  that  '*  the  figurefl  covering  the  value  of  foreign  imports  and  rev- 
enue receipts,  together  with  the  arrival  and  departure  of  vessels,  is,  of  course,  reliable 
and  definite.  1  am  indebted  to  Mr.  J.  Rit*e  Winchell,  deputy  collector  of  customs, 
for  this  valuable  information.  We  have  not  a  definite  record  of  the  arrival  and 
departure  of  vessels  not  entered  at  the  custom-house,  but  add  as  reliable  as  we  can 
secure. 

**The  estimate  upon  coal  I  regard  as  quit€  satisfactory,  and  I  am  lai^ly  indebted 
to  Mr.  W.  8.  Wells,  of  Williams,  Wells  &  Co.,  for  aiding  on  that  item. 

**A8  to  the  item  of  *  miscellaneous  merchandise,'  1  find  it  impossible  to  get  satisfac- 
tory information.  The  value  of  the  miscellaneous  freight  carried  on  the  New  York 
l)oats  is  unknown,  and  it  seems  impossible  to  ascertain  it.  From  the  l)est  authorities, 
however,  that  we  have,  it  is  estimated  that  the  miscellaneous  merchandise  receive<i 
and  shipped  is  at  least  5  per  cent  more  than  the  same  items  for  the  year  1900.  I 
have,  therefore,  added  6  per  cent  to  the  figures  given  for  that  year." 


£8. 

CONSTRUCTION  OF  BREAKWATERS  AT  NEW  HAVEN,  CONNECTICUT. 

No  work  of  construction  was  conducted  during  the  year  from  lack 
of  suflScient  funds  to  warrant  resumption  of  operations.  A  li^ht  was 
maintained  at  the  unfinished  end  of  the  west  oreak water.     Tne  pro- 
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jected  breakwaters  will  provide  a  harbor  of  refuge,  furnish  an  outer 
anchorage  for  vevssels  bound  to  and  from  New  Haven,  and  help  protect 
the  entrance  to  New  Haven  Harbor  proper  from  seas  and  diminish 
channel  tilling.  The  works  could  readily  be  completed  in  at  least  four 
y(*ars.  It  is  proposed  to  apply  the  funds  in  hand  to  repairs  of  the 
Ludington  Rock  and  west  breakwaters  and  to  extension  of  the  latter 
about  400  feet. 


Money  statement. 


July  I,  1901,  balance  unexpended , 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. 


June  30,  1902,  amount  expended  during  fii^cal  year 
July  1,  1902,  balance  unexpended 


$1,260.86 
44, 000. 00 

45, 260. 86 
695. 47 

44, 565.  39 


Amount  (estimateii)  required  for  completion  of  existing  project 1, 272, 134. 00 

Amount'  that  can  be  profitably  expended  in  fipc^il  vear  ending  June 

30,  1904,  in  addition  to  the  balance  unexpendeil  July  1,  1902 300,000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 


March3,  1879 $30,000 

June  14, 1880 30, 000 

March  3,  1881 60, 000 

AujniHt  2, 1882 60, 000 

July  5,  1884 40,000 

August  5, 1886 75, 000 

August  11,  1888 75,000 


September  19,  1890 $120, 000 

July  13,  1892 120,000 

August  18, 1894 125, 000 

June  3,  1896 100, 000 

June  13,  1902 44,000 

Total 879,000 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR   1901. 
[Furnished  by  committee  on  harbor,  Chamber  of  Commerce,  New  Haven,  Henry  C.  Rowe,  chairman.] 

Vessels  passing  New  Haven  Breakwater, 


Kind  of.  vessel. 


Mar.   I   Apr.      June. 


July.      Aug.   .  Sept. 


Revenue  cutters I  9 

U.  S.  naval 

Light-house  tenders I  6 

Stramers 1,371 

Biirks 2 

Bnjfs 5 

Si^^hoonera 439 

Sl(K>pa 150 

Buries 1,052 

Steamer  yachta 4 

S<h(K)ner  yachts 

Sl<K>p  yachu* I  4 

Miscellaneous 

Unknown 1        23 


Total 3.064 


I 


1 


2 

1 

1,739 

5 


645 

232 

1,031 

9 

1 

31 

7 

47 


11  I 
15 

2,093  I 

2 

2  I 

519 

800 

1,397 

151 

101 

256 

114 

6 


9 

3 

8 

3 

1 

2 

12 

3 

9 

1.467 

1,077 

851 
2 

661 
247 
1,209 
289 
187 
496 


37 


3,760  1  4,967 


4,469 


628 
282 
1,114 
173 
100 
699 


119 


4,099 


536 
266 
891 
134 
101 
408 


86 


3.284 


Oct. 


2  I 
8 

7  I 
906  I 
1 

11 

709  , 

169  I 

1,121  , 

51  ■ 

34| 

132 

16  1 

209  I 


Nov. 


7 

845 


G33  ' 

55  i 

1.092, 

al; 

13 
248  ' 


Dec. 


8 
619 


1 

481 

23 

1,009 

1 


5 

12 

187 


3,361   2,939    2,350 


No  reports  received  for  January,  February,  and  May. 

Records  given  are  not  complete,  as  some  vessels  pass  unohservwi  m  the  ni^ht<vt 
durmg  thick  weather. 
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£  9. 

IMPROVEMENT  OF  HARBOR  AT  MILFORD,  GONNEOTICIIT. 

This  is  substantially  a  new  iniproveraent,  authorized  by  the  act  of 
June  13,  1902.  It  is  proposed  to  apply  funds  now  available  in  com- 
pleting the  present  project,  and  in  preparation  therefor  an  examination 
of  channel  and  breakwaters  was  made;  local  harbor-line  surveys  were 
also  conducted. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  ac^t  approved  June  13,  1902  . .  $15, 000. 00 
July  1,  1902,  balance  unexpended 15, 000. 00 


Amount  that  can  be  protitablv  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  baiant«  unexpended  July  1,  1902,  for  main- 

Itenance  of  improvement 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


June  10,  1872 $1,500 

June  23,  1874 5,000 

March  3,  1875 13,000 

June  18,  1878 10,000 

June  14,  1880 6,000 

March3,  1881 100 


AugU8t2,  1882 $5,000 

August  11,  1888 5,000 

September  19,  1890 2,500 

June  13,  1902 15,000 

Total 62,100 


£  10. 

IMPROVEMENT  OF  H0U8AT0NIC  RIVER,  CONNECTICUT. 

No  operations  of  improvement  work  were  conducted.  Balance  of 
funds  on  hand  at  beginning  of  the  year  was  reserved  for  permanent 
works  of  the  project,  when  with  future  appropriation  available  there- 
for the  full  amount  would  warmnt  an  undertaking  of  the  work.  A 
special  examination  of  a  reported  shoaling  at  Derby  and  upon  a 
request  for  removal  of  the  adjacent  jetty  at  Sow  and  Pigs  reef  was 
made  and  reported  upon  adversely;  an  examination  was  also  made  of 
the  breakwaters  and  of  the  channel  from  the  river  mouth  to  Derby. 
It  is  proposed  to  apply  the  appropriation  of  June  13,  1902,  to  reopen- 
ing the  channel  of  project  aepth,  7  feet,  and  70  feet  wide  through 
Two-mile  Island  bar,  and  of  sanie  depth  and  100  feet  width  through 
Crofuts,  Drews,  Camp  Meeting,  and  Mill  bars;  to  repair  the  break- 
water, and  use  any  remaining  balance  in  dredging  at  tne  worst  shoals 
below  the  Stratford  bridges. 

Money  statemeaL 

July  1,  1901,  balance  unexpended $9,243.01 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .     10, 000. 00 

19, 243. 01 
June  30, 1902,  amount  expended  during  fiscal  year 226.  70 

July  1,  1902,  balance  unexpended 19,016.31 

Amomit  ( estimated )  required  for  completion  of  existing  project 37, 000. 00 

Amount  that  can  be  profitably  expenued  in  fiscal  year  endmg  June  30, 

1904,  in  addition  to  the  l>alance  unexpended  July  1,  1902 20, 000, 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 
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A  PPROPRI ATION8. 


March  3,  1871 $15,000 

June  10,  1872 15,000 

MarchS,  1873 10,000 

June23,  1874 10,000 

March3,  1875 6,000 

June  18,  1878 5,000 

June  14,  1880 2, 000 

March3,  1881 2,000 

August  2,  1882 2, 000 

July5,  1884 2,500 


August  6, 1886 $6, 000 

August  11, 1888 35,000 

September  19,  1890 35, 000 

July  13,  1892 20,000 

August  18,  1894 25,000 

June3,  1896 25,000 

March  3,  1899 15,000 

June  13,  1902 10,000 

Total 238,500 


COMMERCIAL  STATISTICS   FOR  CALENDAR   YEAR  1901. 

[For  Stratford,  port  near  river  mouth,  collected  by  af  ent  of  United  States  Engineer  Office,  New  Lon- 
don.   For  Derby,  at  head  of  navigation,  furnished  by  C.  H.  Fleming,  harbor  marter,  Bridgeport.] 

STRATFORD,  CONN. 

Arrival  and  departure  of  vessels. 

[Draft,  4  to  f>l  feet;  tonnage,  50  to  300  tons.] 


Kind  of  vessel. 

Tons. 

Round 
trips. 

Steamers 

60 

50-100 

300 

36 

Schooners 

34 

Barges - 

8 

Total 

78 

All  of  the  above  carried  cargoes.  Tues  and  a  large  number  of  small  sail  and  row 
boat»,  engaged  in  gathering  shells  and  oyster  se^,  are  not  included  above,  as  no 
record  of  them  was  kept. 

Freight  received  by  vessel. 


Chief  articles. 


Anthracite  coal 

Seed  oysters  (26,500  bushels) 
Shells  (76.000  bushels) 

Total 


Tons. 


2.500 

716 

1,900 


5,116 


Freight  shipped  by  vessel. 


Chief  articles. 


Tons. 


Seed  oysters  (26.500  bushels) j         716 

Shells  (76,000  bushels) 1,900 

Total ■      2,616 


DERBY,  CONN. 


Articles. 


Hard  coal 
Soft  coal . 

Sand 

Lumber . . 

Iron 

Bluestone 


29,857 

48,169 

1,863 

3,644 

1,410 

800 


Articles. 


Brick,  paving  ... 

Brick,  fire 

Cement 

Water  pipe,  iron. 


Tons. 


1,295 

235 

11,600 

89,500 


Total 
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REPORT   OF   MR.    O.    E.    VKRRILL,    JUNIOR    ENGINEER. 

I  have  recently  nia<.le  a  personal  examination  of  the  Ilousatonic  River  from  the 
mouth  up  to  Derby,  and  respectfully  submit  the  inclosed  report  and  project  for 
improvement.  Capt.  Henry  Schultheiss,  one  of  the  best  pilots  on  the  river,  accom- 
panied me  and  pointcMl  out  all  the  x>lai^es  that  gave  trouble  to  vessels  navigating  the 
river.  My  thankn  are  due  to  Capt.  Joseph  Green,  who  kindly  furnished  a  tug  and 
sent  Captain  Schultheiss  with  me,  without  expense  to  the  United  States. 

The  following  report  is  based  on  an  examination  made  June  25, 1902,  on  a  rising 
tide,  the  gauge  at  the  inner  beacon,  Bridgeport  Harbor,  reading  4.2  when  sounding 
was  commenced  and  6.8  (high  tide)  when  the  examination  was  completed.  AH 
soundings  have  l)een  rechiced  to  mean  low  water  at  the  point  where  taken,  consider- 
ing that  the  mean  rise  and  fall  of  tide  is  6.2  feet  at  the  mouth  of  the  river,  4.8 
feet  at  the  Stratford  docks,  and  4.2  feet  at  Derby,  and  that  between  these  points  the 
decrease  in  rise  and  -fall  is  proportionate  to  the  distance.  The  difference  m  time  of 
tide  between  the  mouth  and  Derby  is  considered  to  be  about  one  and  one-half  hours. 

The  channel  is  in  bad  condition,  especially  at  the  bars  above  the  railroad  bridge, 
so  that  very  little  more  than  4  feet  at  mean  low  water  can  be  carried  through  to 
Derby,  and  even  this  draft  can  not  be  carried  by  loaiied  barges  or  scows,  as  the  chan- 
nel in  many  places  is  very  narrow  and  it  is  diflScult  to  keep  in  the  best  of  water. 
The  condition  of  each  bar  or  shoal  from  the  mouth  up  is  as  follows: 

Outer  bar,  alona  the  breakuxtter. — The  condition  of  this  bar  is  not  bad,  there  being 
only  one  small  place  where  the  depths  are  less  than  7  feet  at  mean  low  water.  The 
minimum  depth  on  this  place  is  5.5  feet,  but  only  for  a  very  short  distance.  This  bar 
gives  comparalivelv  little  trouble,  and  a  small  amount  of  dre<lging,  perhaps  2,000 
yards,  would  probably  be  suflScient. 

Mary  Anns  oary  oppoifUe  Bull  Bun  channel. — This  place  has  given  some  trouble,  the 
depths  being  quite  uniform  for  some  distance  and  the  channel  rather  narrow,  so  that 
vessels  rub  baaly  on  the  bottom  and  a  small  amount  of  dredging,  if  available  fun<l8 
permit,  would  be  a  decided  advantage,  but  it  is  not  nearly  as  bad  as  the  bars  farther 
up  stream.    The  minimum  depth  of  this  bar  is  6  to  6.5  feet. 

Abovedikey  front  first  buoy  above  dike  to  jmhit  1^000  feet  above  dike. — The  minimum 
depths  here  are  above  5.7  feet  at  low  tide,  but  the  bottom  is  uneven  and  the  total 
distance  where  shoals  occur  probably  doi^s  not  exceed  500  feet.  Not  very  much 
trouble  is  experienced  here  and  but  little  dredging  would  be  required. 
'  First  turn  above  Nells  Island. — A  stretch  along  here,  perhaps  1,500  feet  long,  shows 
several  places  where  depth  is  about  6.8  feet,  but  it  is  not  in  bad  condition  and  will 
probably  require  no  dr^ging. 

Mill  baVf  upper  end. — The  upper  end  of  this  bar,  for  a  distance  of  about  700  feet,  is 
shoal,  the  minimum  depth  found  being  5.2  feet,  and  a  number  of  soundings  show 
less  than  6  feet.  There  is  also  a  place  opposite  Popes  Flat,  just  below  Mill  bar, 
which  is  slightly  shoal  (6.6  feet)  and  gives  some  trouble,  but  probably  not  enough 
to  warrant  dredging,  in  view  of  other  places  so  much  worse.  Mill  bar  should  oe 
dredged  to  full  project  depth  and  width  where  shoal. 

Camp-Meding  bar. — The  condition  of  this  bar  is  bad,  it  lieing  shoal  for  a  distance 
of  perhaps  800  feet,  and  the  maximum  that  can  be  carried  across  it  at  low  tide  is  less 
than  5  feet  (minimum  depth,  4.8  feet).  It  should  be  dredged  to  full  project  width 
and  depth. 

Drews  bar. — This  and  the  following  bar  are  now  the  worst  on  the  river.  The  mini- 
mum depth  here  is  4.3  feet,  and  for  a  considerable  distance  the  depths  are  less  than 
5  feet.  The  total  distance  where  depths  are  less  than  7  feet  is  probably  1,500  to  2,000 
feet.    This  bar  should  be  dredged  to  full  project  width  and  depth. 

Crofuts  or  MauUhrons  bar. — More  trouble  is  said  to  be  experienced  here  than  any- 
where else,  it  not  only  being  very  shoal,  but  the  channel  is  also  very  narrow.  The 
minimum  depth  found  in  the  best  water  was  4.4  feet.  The  total  length  of  shoal  is 
probably  less  than  1,000  feet.  This  should  1^  dredged  to  full  project  depth  and 
width. 

Two  Mile  Island  6ar,  upper  end. — Starting  about  abreast  the  center  of  Two  Mile 
Island,  this  shoal  extends  about  1,500  feet  upstream,  but  is  not  very  bad,  the  mini- 
mum depth  being  5.3  feet,  and  most  of  the  soundings  ranging  between  5 J  and  6  feet 
The  upper  part  ot  this  bar  should  be  dredged  to  project  depth,  but  the  width  might 
be  somewhat  decreased,  and  the  amount  of  work  need  not  be  large. 

Taking  the  river  as  a  whole  it  may  be  said  that,  with  the  exception  of  Two-mile 
Island  bar,  the  farther  upstream  the  bar  the  worse  its  condition,  and  I  would  respect- 
fully recommend  that  work  be  commenced  at  Two-mile  Island  bar,  the  operationB 
there  being  reduce<l  to  the  minimum,  and  then  following  downstream  and  taking  the 
others  in  their  order,  including  Mill  bar.     If  available  funds  permit,  a  small  amount 
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of  dredging?  Hhould  be  done  on  the  outer  bar,  Mary  Annn,  and  above  the  dike,  takins 
these  shoale  in  the  above  order.  The  work  below  the  bridges  is,  however,  not  needed 
nearly  as  much  as  that  ab<jve. 

The  material  removed  could  probably  all  be  put  ashore  to  very  good  advantage, 
esj)ecially  that  from  above  the  bridges. 

It  is  extremely  difficult,  without  an  instrumental  survey,  to  make  a  satisfactory 
estimate  of  the  amount  to  l)e  removed,  owing  to  the  neceiity  of  estimating  all  dis- 
tarices  by  eye;  but  I  have  done  the  best  I  could,  and  think  that  the  amount  allotted 
for  dretlging  is  none  too  large,  while  on  the  other  hand  it  should  nrovide  for  a  very 
fair  channel  from  the  mouth  to  Derby,  even  if  not  of  full  proiei^t  aimensions  all  the 
vvay.  The  fact  that  the  freshets  during  the  past  two  years  have  been  particularly 
high,  that  of  last  spring  l)eing  especially  so,  probably  accounts  for  the  unusual  amount 
of  dredging  recjuired. 

lirettkimter,  at  month. — The  inshore  portion  of  the  breakwater,  being  built  only  to 
about  half  tide  level,  was  covered  with  water  when  I  was  there  and  I  could  make  no 
satisfactory  examination,  but  I  was  told  that  it  was  in  gooii  condition  with  the  excep- 
tion of  that  portion  at  the  crossing  of  the  Bull  Run  channel,  where  it  has  settled 
considerably.  This  portion  has  been  rebuilt  at  least  three  times  and  has  settled  each 
time,  and  as  it  still  serves  its  purpose  of  checking  the  shifting  of  the  sand  there  would 
seem  to  be  no  necessity  of  rebuilding  it,  at  least  at  present.  The  outer  portion  of  the 
breakwater,  built  to  above  high  water,  is  in  fair  condition.  There  is  one  place  near 
the  outer  end  that  has  settled,  or  the  stones  have  been  displaced,  leaving  a  gap  about 
3  feet  l)elow  the  rest,  and  which  would  probably  require  about  150  tons  of  new  stone 
to  repair.  There  are  also  a  numl^er  of  small  places  here  and  there  that  need  some 
new  stones  and  trimming  up  of  old  ones.  The  total  amount  of  new  stone  required  to 
put  it  in  good  shape  would  probably  be  about  500  tons.  There  is  no  ui>i:ent  necessity 
lor  tliis  work,  and  it  mieht  well  be  left  imtil  after  the  dredging  is  completed,  and  then 
done,  if  it  seems  at^lvisable  and  available  funds  permit. 

The  dike  above  is  in  good  condition. 

•:v  «  »  «  »  »  « 

Very  respectfully,  yours, 

G.  E.  Vkrrill,  Junior'  Engineer, 
Maj.  G.  F.  Powell,  Corjis  of  Engineers, 


£  II. 
IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

Dredging  under  continuing  contract  in  force  at  beginning  of  the 
year  was  resumed  April  7,  1902,  and  to  the  end  of  the  year  applied  to 
connecting  the  18-foot  Bridgeport  channel  previously  dredgea  down- 
stream to  the  Naugatuck  docK,  with  the  aeeper  channel  inside  the 
inner  beacon,  101,105  cubic  yards;  to  partly  developing  the  18-foot 
anchomge  basin,  30,562  cubic  ,yards;  and  to  removing  the  bluff  sandy 
point  at  the  gorge  at  rancher's  dock,  of  the  Black  Rock  channel, 
15,520  yards— aggre^ting  146,687  yards.  There  still  remains  18,035 
cubic  3'ards  of  dredgmg  under  the  ni'st  appropriation  for  the  present 
project.  The  second  appropriation  is  to  be  earned,  acrcording  to  the 
contract,  at  2.5  cents  per  yard,  the  time  limit  for  earning  it  at  tne  base 
rate  of  5  cents  per  yard  having  expired  July  28, 1901.  In  addition  to 
the  contract  work,  portions  of  the  harbor  lines  were  identified  at 
request  of  riparian  owners,  and  permanently  marked,  and  inspections 
made  of  permit  structures  and  reported  encroachments  beyona  harbor 
lines  or  encroachments  on  the  channels  by  private  parties. 

It  is  proposed  to  apply  the  available  balance  in  completing  main 
channel  work,  in  repair  and  extension  of  the  breakwater  and  Black 
Rock  jetties,  and  in  dredging  at  the  several  branch  channels,  accord.- 
ing  to  the  project. 
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Money  statement. 

July  1,  1901,  balaoL-e  unexpended $113,850.63 

June  30,  1902,  amount  expended  during  flscal  year 6, 849. 32 

July  1,  1902,  balance  unexpended 107,001.31 

Jnly  1,  1902,  outatanding  liabilities 4,586.37 

July  1,  1902,  balance  available 102,414.94 

July  1,  1902,  amount  covered  by  uncompleted  contract 102, 414.  W 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  endiM  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902,  for  main- 
tenance of  impTovement 5,000.00 
Submitted  in  compliance  with  requirementa  of  sundry  civil  act  of  Tnne 
4,  1897,  and  of  aectioa  7  of  the  river  and  harbor  act  of  1899. 


July  4,  1836 «IO,000    July  5,  1884 

August  30,  1862 10,000     Augusts,  1888 

March  3,  1871 20,000     August  U,  1888 , 

June  20, 1872 40,000  September  19, 1890 -, 

March  3,  1873 30,000     Julv  l:i,  1892 

June  23,  1874 20,000     Aupiot  18, 1894 , 

MarchS,  1876 15,000     June  3. 1896 

August  14,  1878 10,000     March  3,  1899 

June  18, 1878 10,000    June  6, 1900 

Mareh3,  1879 10,000     March  3,  1901 

June  14, 1880 10, 000 

Mareh3.  1881 10,000               Total 

August  2. 1882 10, 000 


10,000 

20,000 

20,000 

10,000 

28,000 

.     50,000 

.     60,000 

,     50,000 

.   468,000 


[Puminhcd  by  Mr.  C.  U.  Flemlnji,  harbor  msslcr,  Biidgeport,  Conn.] 

Vessels  arriving  during  the  year,  their  tonnage,  etc. : 

BteamerB 

Schooners  and  sloops 

Foreign  vessels 

Canal  boats  and  baixea 

Bridgeport  Steamboat  Compauv,  merchandise: 

To  New  York '. t«] 

From  New  York di 

The  following  list  of  freight  arrived  durini;  the  year: 


Coel  (hard) 427,502 

Coal  (soft) 253, — 

Lumber  (62,218,000  feet  80,  _ __ 

Iron 21,175 


Flagstone 41 

Feed 5,100 

Steel 3,622 

Plumbago 10,030 

Cork 2,203 

Scrap  iron 12, 000 

TurnipB 29 

Logwood 2, 000 


Oil. 


3,384 


Brick 15,845 

Bluestoiie 2, 570 

Sand  and  gravel 


Cement 

Iron  pipe 

Fertiliwr 

Fire  clay 

Oyster  snella.- 
Aaphalt 


Vitriol 

(^blewire. 

Trap  rock.. 


81S 
25,100 
15,570 
1,185 
6,460 
32,080 

15,000 


APPENDIX    E REPORT   OF   MAJOR   POWELL.  989 

Nuiril)er  of  vessels  repaired  here  during  year: 

Steamers 144 

Schooners 37 

Lighters 27 

Sloops 165 

Total 373 


£    12. 

IMPROVEMENT  OF  SAUGATUCK  RIVER  AND  WESTPORT  HARBOR, 

CONNECTICUT. 

No  work  of  improvement  was  conducted  during  the  year  from  lack 
of  sufficient  funds.  Completion  of  the  project  requires  further 
removal  of  bowlders  and  dredging  to  full  project  dimensions  at  the 
channel  opposite  Westport. 


Money  statement, 

July  1,  1901,  balance  unexpended 

June  30,  1902,  amoiuit  expended  during  fiscal  year . 


$526.  70 
360.00 


July  1,  1902,  balance  unexpended 


176. 70 


Amount  (estimated )  required  for  completion  of  existing  project 5, 000. 00 


APPROPRIATIONS.- 


May  20, 1826 $400 

March  2,  1827 1,500 

April30,  18:^ 28 

July  4,  1836 1,000 

Do 3,000 

May  3,  1837 3,734 

July  7,  1838 4,782 


March  2,  1867 $2,500 

July  11,  1870 2,500 

July  13,  1892 7,000 

August  17,  1894 3,000 

June  3,  1896 3,000 

32,444 


COMMERCIAL  8TATI8TICB  FOR  CALENDAR   YEAR  1901. 
[Collected  by  agent  of  United  States  engineer  office,  New  London,  Conn.] 

Arrival  and  departure  of  vessels. 
[Draft,  6  to  10  feet:  tonnage,  200  to  800  tons.] 


Kind  of  veasel. 


Round 
trlpa 


Steam  barges  and  canal  boats. 

Schooners 

Barges  and  canal  boats 


Total 


42 

2 

85 


79 


All  of  above  vessels  carried  cargoes.    Tugs  and  small  sailing  craft  are  not  includ<^d^ 
as  no  record  was  kept  of  these. 
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Freigfd  received  hy  trwr/. 


Chief  articles. 


Anthracite  coal 

Bituminous  coal 

Bawn  lumber  (180,266  feet  B.  M.) 

Brick  (175,000) 

Bluestone  flagging 

Cement 


Men'handise,  via  Allen's  Line  from  New  York: 

300  caiiks  of  nkins 

1,000  barrels  naphtha 

Dyeing  and  tanning  material 

1,000  barrels  cement 

Groceries 

MLscellaneous 


Total. 


10,926 


Grow 

Entimated 

tons. 

value. 

6.900 

S»3.400 

2,096 

6,7«8 

!           280 

3,o00 

!           860 

1,«75 

!           125 

6H0 

36 

1 

300 

1            225 

100.000 

150 

5,000 

1           100 

10,000 

1           166 

1,000 

■        aoo 

30.000 

100 

2,H00 

194. 74S 


Freight  shipped  by  vessel. 


Chief  articles. 


Merchandise,  via  Allen's  Line  to  New  York,  81,000  barrels  farm  produce. 


Estimated 
value. 


2,800  i        $102,  .'iOO 


A  Bteani-lMirge  line  (Allen's)  makes  weekly  triiM  to  New  York. 


E  13. 
IMPROVEMENT  OF  NORWALK  HARBOR,  CONNECTICUT. 

No  work  of  improvement  was  conducted  during  the  year  from  lack 
of  sufficient  funds.  Harbor-line  survej's  and  an  examination  of  the 
harbor  were  made.  A  project  was  prepareil  for  resumption  of  opera- 
tions. 

The  act  of  June  13,  1902,  places  this  improvement  in  the  consoli- 
dated item  of  five  certain  harbors  in  Connecticut  between  the  Housa- 
tonic  River  and  the  New  York  State  line. 

It  is  expected  to  apply  the  allotment  of  funds  which  may  be  made 
to  dredging  for  faiaking  the  full  project  depth  from  outer  end  of  the 
entrance  channel  to  the  railroad  bridge,  with  such  widening  at  turns 
and  elsewhere  as  the  project  requires  and  funds  permit. 

Money  statement, 

July  1.  1901,  balance  unexpended .•. 

June  30,  1902,  amount  expended  during  fiscal  year 


$164.25 
104.00 


July  1,  1902,  balance  unexpended  (transferred  to  consolidated  works). 


60.25 


APPROPRIATIONS. 


June  10,  1872 $10,000 

March  3,  1873 10,000 

June  23,  1874 10,000 

March  3,  1875 7,000 

June  18,  1878 6,000 

March  3,  1879 10,000 

June  14,  1880 5,000 

March3,  1881 6,000 

August  2, 1882 5,000 


July5,  1884 $5,000 

August  5, 1886 3, 000 

August  11, 1888 3,000 

September  19,  1890 4,000 

August  18, 1894 15,000 

June  3, 1896 10,000 

March3,  1899 2,000 

Total 110,000 
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CX>MMERCIAL    STATItfTICH    FOR  CALENDAR   YEAR  1901. 
[Collected  by  aiirent  of  United  States  Engineer  Office,  New  London,  Conn.] 

ArritKil  and  departure  of  i^esseU. 
[Draft,  3  to  12  feet;  tonnage,  80  to  900  tons.] 


Kind  of  vesHel. 


Steamers  of  all  kinds,  except  tugs  . . , 
Tug9  towiuK  t>arges,  etc.  (estimated). 

SailinK  vessels 

Barges  and  canal  boats 


Total 


Round 
trips. 


»4l 
:{00 
107 
312 


1,060 


The  above  does  not  include  frequent  trips  made  by  about  30  nteaniere  (aggregating 
alx)ut  1,050  gross  tons  and  ranging  from  10  to  125  gross  tons  register),  andabout  50 
small  sailing  craft  (mostly  sloops)  enga;^  in  oyster  industry.  A  number  of  other 
oyster  vessels  also  visit  the  harbor  occasionally. 

Freight  received  by  vessel. 


Chief  articles. 


Anthracite  coal 

Bituminous  coal 

Sawn  lumber  (4.34;'). 702  feet  B.  M.) . . 

Laths  (l,5i«.100) 

Shingles  (»r)0,000) 

Brick,  building  (M00?000) 

Stone,  building 

Cement  and  plaster 

Sand,  building 

Sand,  molding 

Pig  iron 

OvBters,  clams,  etc.  (21 1,745  bushels) 
Miscellaneous 


QroflR 
tona. 


48,546 

27,527 

6,758 

331 

127 

1.620 

1,660 

1,536 

2,960 

1,081 

1,255 

7,877 

1.600 


Receipt*  other  than  by  New  York  boat. 
Merchandise  via  steamboat  from  New  York  . 


Total, 


101,278 
80,000 


Estimated 
value. 


9243,180.00 

94.887.01 

75,737.08 

3,841.72 

2,812.00 

3,850.00 

8, 500. 00 

7, 7e>2. 00 

2.356.00 

1.591.00 

18,976.00 

155,754.38 

11,200.00 


630,447.19 
3,500.000.00 


131,278 


4,130,447.19 


Freight  shipped  by  vesseL 


Chief  articlee. 


Seed  oysters,  shells,  etc. 

Stone 

Wood 


Merchandise,  via  stcamNiat  to  New  York: 
Silex 


Estimated 
value. 


88,760.00 
1,500.00 
1.750.00 


Oysters 

Mlscellane(»u.s. 

Total 


6,400  ,  100,000.00 

4,000  100.000.00 

6,000  I  1,000,000.00 

18,736  I  1,212,010.00 


A  line  of  freight  steamers,  comprising  three  boats,  is  in  operation,  making  daily 
trips  Ijetween  Norwalk  and  South  Nor  walk  and  New  York. 


E  14. 


IMPROVEMENT  OF  FIVE-MILE  RIVER  HARBOR,  CONNECTICUT. 

No  work  of  improvement  was  conducted  during  the  year  from  lacNs^ 
of  sufficient  funds.     Examination  of  the  harbor  was  made  and  a  proV 
ect  prepared  for  resumption  of  operations. 
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*  The  act  of  June  13,  1902,  places  this  improvement  in  the  consol- 
idated item  of  live  certain  harbors  in  Connecticut  between  the  Housa- 
tonic  River  and  the  New  York  State  line. 

It  is  expected  to  apply  the  allotment  of  funds  which  may  l>e  made 
in  dredging  the  existmg  channel  60  feet  wide  to  the  project  'depth  of  8 
feet  to  the  turn  above  Fairview  Hotel,  or  part  way  to  the  head  of  the 
harbor,  and  in  widening  and  deepening  the  channel  to  project  dimen- 
sions from  its  lower  part  as  far  upstream  as  funds  permit. 


Moiwy  statement. 

July  1,  1901,  balance  unexpended 

July  1,  1902,  balance  unexpended  (transferred  to  consolidated  works)  .. 


$58.41 
58.41 


APPROPRIATIONS. 


August  11,  1888 $5,000 

September  19,  1890 5, 000 

July  13,  1892 5,000 

August  18,  1894 2,500 


June  3,  1896 $2,500 

MarchS,  1899 2,500 


Total 22,500 


COMMERCIAL  STATISTICS   FOR  CALENDAR   YEAR   1901. 
[Collected  by  agent  of  United  Statefl  Engineer  Office.  New  London^ Conn.] 

Arrived  and  departure  of  vessels. 
[Draft,  2  to  10  feet;  tonnage,  5  to  225  tons.] 


Kind  of  vessels. 


Round 
trip*. 


Steamers,  mainly  oyster  boats 

Sailing  vessels,  mainly  small  oyster  sloops. 
Barges 


Total 


1,000 

7.500 

25 


8.5^ 


The  above  is  an  estimate  based  on  tlie  best  information  obtainable,  as  no  record  is 
kept,  and  includes  the  frequent  trips  made  by  about  10  steamers  and  30  to  40  sailing 
craft  engaged  in  the  oyster  industry. 

Freight  received  by  vessel. 


Chief  articles. 


Anthracite  coal 

Bituminous  coal 

Oysters  and  clams  (368,500  bushels) 
Oyster  shells  ( 155,000  bushels) 


Total. 


GroBB      Estimated 
tons.     I     value. 


4,000 

800 

9,778 

8.875 


18,458 


$24,000 

2,400 

188,750 

14,000 


229,150 


Freight  shipped  by  vessel. 


Chief  articles. 


Oysters  and  clams  (3e2,000  bushels). 


Estimated 
value. 


$189,000 
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E    15. 
IMPROVEMENT  OF  STAMFORD  HARBOR,  CONNECTICUT. 

No  work  of  improvement  was  conducted  during  the  j^ear  from  lack 
of  sufficient  funds.  Examination  was  made  in  the  early  summer  of 
rock  obstructions  in  the  east  bmnch,  and  pro]X)8als  invited  for  their 
removal;  the  only  offer  received  was  rejected,  as  the  cost  was  too 
high.  Subsequent  examination  of  the  remainder  of  the  harbor  was 
made  and  a  project  prepared  for  opei'ations  under  expected  allotment 
from  the  new  appropriation.  Surveys  concerning  the  harbor  lines 
and  waterway  encroachments  were  made. 

The  act  of  June  13,  1902,  places  this  improvement  in  the  consoli- 
dated item  of  five  certain  harbors  in  Connecticut  between  the  Housa- 
tonic  River  and  the  New  York  State  line. 

It  is  expected  to  apply  the  available  balance  and  funds  which  majr 
be  allottea  for  removing  the  rock  obstructions  to  1  foot  below  proj- 
ect depth  and  in  dredging  the  channel  to  full  project  depth  and  width 
from  its  outer  end  upstream  as  far  as  funds  permit. 

Money  statement, 

July  1,  1901,  balance  unexpended 11,234.33 

June  30,  1902,  amount  expended  during  fiscal  year 629. 80 


July  1,  1902,  balance  unexpended  (transferred  to  consolidated  works)  . 


604.53 


APPROPRIATIONS. 


Augusts,  1886 $10,000 

August  11,  1888 5,000 

September  19,  1890 5,000 

July  13,  1892 15,000 

August  18,  1894 10,000 


June  3,  1896 $10,000 

March3,  1899 6,000 

Total 61,000 


E  16. 

IMPROVEMENT  OF  SOUTHPORT  HARBOR,  CONNECTICUT. 

Examination  of  the  harbor  and  breakwaters  with  reference  to  the 
new  improvement  authorized  was  made,  and  a  project  prepared  for 
operations. 


APPROPRIATIONS. 


March  2,  1829 $6,097.00 

July  3,  1832 4,490.23 

July  4,  1836 1,500.00 

March  3,  1837 1,000.00 

Julv  11,  1870 Unknown. 

March  3,  1875 5,000.00 


August  14,  1876 $5,000.00 

June  14,  1880 2,500.00 

March  3,  1881 2,500.00 

August2,  1882 3,000.00 

Total 3i,0«v.^^ 
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E   17. 

IMPROVEMENT  OF  GREENWICH  HARBOR,  CX)NNECTICUT. 

No  work  of  improvement  was  conducted  during  the  year  from  lack 
of  sufficient  funds.  Inspections  as  to  harbor  lines  and  waterway 
encroachments  were  made;  also  examinations  of  the  harbor  for  pre- 
paring a  project  for  resumption  of  improvement  operations. 

The  act  of  June  13,  1902,  places  the  harbor  in  the  consolidated  item 
of  five  certain  harbors  in  Connecticut,  between  the  Housatonic  River 
and  the  New  York  State  line. 

It  is  expected  to  apply  the  available  balance  and  funds  which  may 
be  allotted  in  dredging  the  channel  90  feet  wide  and  9  feet  deep,  project 
dimensions,  from  its  outer  end  to  the  steamboat  dock,  and  in  widen- 
ing the  channel  previously  dredged  upstream  therefrom,  also  deepen- 
ing it  to  6  feet,  the  project  dex>th,  where  shoal,  to  completion  or  as 
far  as  funds  permit. 

Money  siatevient^. 

GREENWICH  HARBOR. 

July  1,  1901,  balance  imezpended $851.55 

June  30, 1902,  amonnt  expended  during  fiscal  year 881.57 

July  1 ,  1902,  balance  unexpended  (transferred  to  consolidated  works)  .  469. 98 

consolidated:   NORWALK.  five-mile  river,  STAMFORD,  80UTHPORT,   AND  GREEN- 
WICH  HARBORS. 

July  1 ,  1 901 ,  Imlance  (received  from  the  separate  works) $2, 308. 54 

Amount  appropriated  by  river  and  harbor  act  approved  June  1 3, 1902 . . .    44, 000. 00 


46,308.51 
June  30,  1902,  amount  expended  during  fiscal  year 1, 115. 87 


July  1 ,  1902,  balance  unexx)ended 45, 193. 17 


Amount  (estimated)  required  for  completion  of  existing  projects . . .  137, 700.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1  J)04.  in  addition  to  the  balance  unexpended  July  1,  1902 70, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 


APPROPRIATIONS. 

Oreeiiwich  Harbor, 
June  3,  1896 $6,000 

Consolidated:  Norwalk,  Five-mile  River,  Stamford,  Southport,  and  Oreentcidi 

harbors. 

June  13,  1902 $44,000 
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COMMERCIAL  STATISTICS  FOR  GREENWICH   HARBOR,   CALENDAR  YEAR    1901. 

[Famished  by  Mr.  Jotieph  Brush,  merchant  at  Greenwich.] 

Anni'>al  and  departure  of  vessels. 

[Draft,  4  to  14  feet;  tonnage,  30  to  700  tons.] 


Steamer  Maid  of  Kent,  passenger  and  freight  line  to  New  York,  making  dally  trips. 

Sailing  vessels:  SchoonersL  brigs,  sloops,  etc.  (estimated) 

Steam  barges,  steam  canal  boats,  steam  lighters,  etc 

Coal  and  other  barges  (intowof  tags),8  to5  weekly 


Number 
of  trips. 


815 
850 
176 
250 


Freight  received  and  shipped  by  water. 

Coal,  Inmber,  brick,  cement,  plaster,  lime,  quarried  stone,  crushed  stone,  cat 
stone,  gravel,  trap  rock,  gasoline  launches  and  engines,  grain,  hay,  straw,  apples, 
potatoes,  and  other  farm  produce  and  general  merchandise,  all  estimated  at  350,000 
tons;  general  freight  by  steamer  Maid  of  Kent  (150  to  175  tons  each  trip)  estimated 
at  50.000  tons. 

A  detailed  statement  was  promised,  but  has  not  yet  been  received.  The  above 
estimate  of  tonnage  and  vessels  except  as  to  the  steamer  Maid  of  Kent  is  judged 
to  be  a  very  sanguine  one. 


E  i8. 

IMPROVEMENT  OF  HARBOR  AT  COSCOB  AND  MIANUS  RIVER, 

CONNECTICUT. 

No  improvement  operations  were  conducted  and  none  are  expected 
from  lack  of  funds.  The  completion  of  the  project  requires  the  dredg- 
ing of  the  remaining  half  of  the  7-foot  turning  basin  and  for  exten- 
sion of  the  6-foot  channel  100  feet  wide  up  the  harbor  to  its  head, 
about  half  a  mile,  and  where  present  depths  are  about  2  feet. 

Money  statement 

July  1, 1901 ,  balance  unexpended $170. 31 

June  80, 1902,  amount  exj^nded  during  fiscal  year 100. 00 

July  1, 1902,  balance  unexpended 70. 31 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 


APPROPRIATIONS, 

July  13, 1892 $7,000 

August  18, 1894 4,000 

June  3, 1896 8,000 

Total 19,000 
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COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1901. 
[Collected  by  a(;ent  of  United  States  Engineer  Office,  New  London,  Conn.] 

Arrival  and  departure  of  vessels, 
[Draft,  4  to  7  feet;  tonnage,  13  to  250  tons.] 


Kind  of  vessel. 


03rster  steamers 

Tngs  towing  barges  (t  triim  for  each  barge) 
Barges 


Total. 


Ronnd 
trips. 

200 
42 
21 


283 


Tlie  above  does  not  inclnde  the  trips  made  by  small  sail  and  power  boats.  The 
railroad  drawbridge  below  Coscob  was  opened  546  times  dnring  the  year  for 
passing  vessels,  mainly  oyster  stean\^rs  and  small  sailboats.  The  Riversiae  Yacht 
Club,  owning  a  good-sized  fleet  of  yachts,  has  its  headquarters  just  below  tJie  rail- 
road bridge. 

Receipts  by  vessel. 


Chief  articles. 


Anthracite  coal 

Bituminous  coal 

Oysters  and  clams  (33,000  bushels ) . 
2  hulls  of  boats 


Total 


Qroes     Estimated 
tons.  value. 


4,000 

1H3 

1,256 

5 


6,794 


923,000 

2,738 

22.7511 

2,000 


50,438 


Shipments  Iry  vessel. 

Chief  articles. 

Oysters  and  clams  (82,000  bushels) 

26  boats  and  launches,  built  here 

68  gasoline  engines 

Total 


Estimated 
value. 


$31,500 
7,400 
9,450 


38,850 


APPENDIX  F. 


IMPROVEMENT  OF  HUDSON  RIVER  AND  HARBORS  THEREON,  OP 
HARLEM  AND  EAST  RIVERS,  AND  OF  WAPPINGER  AND  NEWTOWN 
CREEKS,  NEW  YORK. 


REPORT  OF  COL,  S.  M,  MANSFIELD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Hndflon  River,  New  York. 

2.  Harbor  at  Saugerties,  New  York. 

3.  Harbor  at  Rondont,  New  York. 

4.  Harbor  at  Peekskill,  New  York. 


5.  Wappinger  Creek,  New  York. 

6.  East  River  and  Hell  Gate,  New  York. 

7.  Harlem  River,  New  York. 

8.  Newtown  Creek,  New  York. 


HARBOR  LINES. 


9.  Hndson  River  at  Troy,  New  York.  ,  12.  East  River  in  front  of  Cob  Dock, 

10.  Hndson  River  at  New  Baltimore,  ,  United  States  navy-yard,  Brook- 

New  York.  I  lyn,  New  York. 

11.  East  River  at  Steinway,  New  York,  | 

New  York. 


United  States  Engineer  Office, 

Nexu  York  City,  July  U,  1902, 

General  :  I  have  the  honor  to  forward  herewith  annual  report  upon 
works  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  June  30,  1902. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
CoUmd,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  8.  A. 


F  I. 


IMPROVEMENT  OF  HUDSON  RIVER,  NEW  YORK 


At  the  beginning  of  the  present  fiscal  year  dredging,  rock  removal, 
and  dike  construction  and  repair  was  in  progress  under  contracts  with 
Kirk,  Driscoll  &  Co.  and  James  Du  Bois.     The  dredging  and  rock 
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removal  wei-e  continued  under  the  same  contractors  throughout  the 
year,  with  (ho  exc«irtion  of  the  winter  months.  The  construetiou  and 
repair  of  dikes  was  continued  until  July  31  under  the  contract  with 
Jame»  Du  Bois,  when,  owing  to  financial  difficulties,  his  sureties,  the 
llnited  States  Fidelity  and  Guaranty  Company,  took  possession  of  the 
plant  and  material  and  continued  the  work,  first  as  representatives 
of  James  Du  Bois  and  then  under  a  contract. 

Dredging  in  continuance  of  the  project  and  for  the  relief  of  naviga- 
tion was  carried  on  between  a  point  south  of  Castleton  and  the  State 
Dam  at  Troy,  the  following  quantities  having  been  removed  from  the 
localities  named  l>elow  and  the  spoil  disposed  of  according  to  law: 

Cubic  fards. 

Nine  Mile  Tree  crosB-3ver  .._ 8. 15S 

Castleton  bar . . .   - - 90, 631 

Cedar  Hill  bar 14.938 

Winnies  bar - 13. 911 

Stone  Light  shoal 18.435 

Bogart  Light  shoal  . .  - - fl,  281 

In  front  or  Albany 1,885 

In  front  of  arsenal - 277 

Arsenal  to  Congress  street 3, 553 

Congress  street  to  Broadway 2,066 

Broadway  to  D.  &  H.  bridge 29,«08 

D.  &H.  bridge  to  High  dock _- 96,T«8 

High  dock  to  State  Dam 16.326 

Total - -  232,011 

The  removal  of  rock  from  the  channel  in  front  of  Troy  has  been 
continued,  and  the  following  quantities  have  been  broken  up  and 
■  removed : 


Naroeu 

f  reef. 

dJ^dW 

Prism 

%i 

"""ffe 

i 

1! 

an 

ffiU 

z 

£,488 

11,967 

The  progress  In  the  construction  and  repair  of  dikes  has  been  verj' 
far  from  satisfactory  even  since  the  transfer  of  the  contract,  but  the 
present  contractors  are  making  preparations  to  push  the  work  when 
the  tides  are  low  enough,  and  have  prepared  machinery  for  working 
on  the  placing  of  timber  during  all  stages  of  the  tide,  which  as  yet 
has  not  woi  ked  satisfactorily. 

The  following  shows  the  total  quantities  of  materials  put  in  place 
and  scirured  during  the  fiscal  year- 
Pine  piling...  _ __ linear  feet-.    88.208 

Sheet  piling feet  B.  M. .  126, 230 

Ronndtimber linearfeet./      3,8.>4 

Square  timber _  _ _ feet  B.  M . .    SO,  973 

Tie  rods  and  screw  bolts ponnds-.    15.215 

Drift  holts  and  washers. . .  ._ do 4,92S 

Rnbblestone _ _ _ .  _ cubic  yards. .      7, 166 

Quarry  spalls _ do 77 

The  only  new  dike  under  construction,  that  extending  in  front  of 
Mulls  Plaat,  which  was  unfinished  at  the  end  of  the  last  fiscal  year, 
is  still  practically  in  the  condition  in  which  it  was  one  year  ago 
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Kepuii-H  U)  existing  dikes  are  in  pro^jess;  the  plans  for  the  work, 
which  varj'  according  to  the  conditions  existing  at  each  particular 
dike,  have  been  so  designed  as  to  make  an  permanent  a  structure  as 
can  be  made  where  timber  is  used,  and  in  every  case  sufficient  new 
piling  has  been  driven  to  give  a  good  anchorage  for  new  work.  The  ■ 
localities  where  work  has  been  done  are  shown  in  the  following  table : 


Kamu  oC  dike. 

Cbuwter  of  work. 

S3!S 

"■A 

New  WRllng  and  rabble, 
wltli  ■  few  pUea. 

Rubblestone,  quarry  spalls,  and  broken  rock  excavated  from  the 
channel  at  Troy,  N.  Y.,  have  been  used  for  repairing  and  strengthen- 
ing old  pile  dikes  and  protecting  the  footing  course  of  paved  dikes  at 
the  following  localities,  viz : 


Nnmeotdlke. 

b?"- 

stone. 

Qanny 

Broken 

3' 

ss^ 

c«.g. 

Cu.lri. 

C«.IHi.- 

i 

w 

1 

H 

ISO 

SS 

1« 

m 

i 

!S 
1 

1 

"■ss.'siS^™,.." 

1       "» 

The  mean  low-water  level  at  Albany  and  I'roy  was  above  that  for 
several  seasons  past,  and  at  Albany  as  much  as  half  a  foot  above  the 
mean  low-water  plane  established  in  1876.  The  mean  range  of  the 
tides  was  somewhat  reduced,  being  2.68  at  Albany,  2.65  at  Troy  (foot 
of  Broadway),  and  1.55  at  the  State  dam.  The  lowest  tides  recorded 
were  1.95  at  Albany  and  2.37  at  foot  of  Broadway,  Troy,  below 
plane  of  reference  of  1876.  For  the  previous  results  of  tid».\.t««!s^Si^ 
reference  is  made  to  Annual  Report  of  Chief  of  Engineere.  \<«.^iKS\., 
page  998,  and  1900,  page  1490. 
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Navigation  closed  for  the  season  on  November  30,  1901,  heavy  ice 
having  formed,  which  broke  up  and  moved  out  of  the  section  between 
New  Baltimore  and  Troy,  December  12;  but  just  below  New  Balti- 
more, at  Stonehouse  bar,  an  ice  dam  formed  which  remained  unbroken 
all  winter.  March  1, 1902,  after  a  quick  thaw  and  warm  rain,  the  ice, 
which  was  very  solid  and  quite  thick,  suddenly  started  to  move  out, 
and  after  lodging  for  a  short  time  at  quite  a  number  of  places,  formed 
a  very  dangerous  dam  and  caused  very  high  water  above  it,  when  it 
met  the  obstruction  formed  in  December,  which  did  a  great  deal  of 
damage  to  the  dikes  and  buildings  in  the  vicinity,  and  also  to  the 
channel  when  it  moved  downstream. 

Soundings  taken  since  the  opening  of  navigation  show  a  very  great 
change  and  deterioration  of  the  channel  through  Coxsackie  shoal  and 
Stonehouse  bar,  and  the  formation  of  quite  a  bad  shoal  between 
Stuyvesant  and  the  Upper  Kinderhook  light,  the  shoaling  at  Cox- 
sackie being  so  bad  as  to  form  quite  an  obstruction  to  navigation. 
The  tendency  to  shoal  is  also  seen  between  Koah  Hook  and  North 
Coeymans,  on  Nine-Mi le-Tree-Cross-over,  in  front  of  Castleton,  on 
Winnies  bar  and  opposite  Bogart  light,  and  most  of  the  extra  depth 
obtained  by  dredging  last  year  has  disappeared.  Generally  below 
Albany  the  channel  does  not  maintain  the  depth  of  12  feet  without 
frequent  dredging,  but  between  Albany  and  the  foot  of  Broadway, 
Troy,  with  the  exception  of  the  Bath  Cross-over,  just  north  of  the 
New  York  Central  and  Hudson  River  Railroad  Company's  freight 
bridge  there  are  very  slight  changes  from  year  to  year,  the  deptli  of 
12  feet  being  maintained  with  the  width  originally  dredged  of  from 
200  to  250  feet.  The  following  table  shows  the  width  and  depth  of 
deepest  navigable  channel  through  the  bars  and  shoals  as  compared 
with  those  of  1901: 

[Feet.] 


LcM'Ality. 


Ck>xsackie  shiml 

StonehouBo  bar 

Willow  Island  shoal 

Ckjeyiiians  Cro«a-over 

Roan  Hook  to  North  Coeymans 

Mulls  Cross-over 

Nine-Mile  Tree  Cross-over 

Castleton  bar 

Cedar  Hill  bar 

Winnies  bar 

Stone  Light  shoal 

Beacon  Island  shoal 

Bogart  Li^ht  shoal 

Douws  Point  Cross-over 

Cuyler  bar 

Through  draws  of  bridge  at  Albany 

Bath  Cross-over 

Bath  shoal 

Kellogg  shoal 

Flshhouso  shoal 

Round  shoal 

CovillFoUy ... 

Opposite  Breaker  Island 

Van  Buren  bar 

Washington  bar 

FrontofWatorvUet  Arsenal 

Arsenal  to  Congress  street 

Congress  Street  Bridge  (draw )_ 

Congressstreet  to  Broadway,  Troy 

Broadway  to  Delaware  and  Hudson  Company's  bridge . . 

Delaware  and  Hudson  Company's  bridge  (draw) 

D^aware  and  Hudson  Comi)any^8  bridge  to  Hooeick  street, 

HooBick  strwtto  State'damJ.'."!  ".".^'lllilJ^.'.*" 


1901. 


1902. 


Width. 


80 

80 

iTTO 

380 

400 

2a» 

200 
3990 

no 

450 
176 

20 
220 
280 

20 
110 
260 
180 

00 
220 
180 
110 
100 
150 
150 

70 
210 

80 
150 
100 

50 

50 
50 


Depth. 

12.0 
11.5 
12.0 
12.0 
11.0 
11.0 
U.5 
11.5 
11.0 
10.5 
12.0 
12.0 
12.0 
11.6 
12.0 
12.0 
11.5 
12.0 
12.0 
12.0 
11.5 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12  0 
18.0 
18.0 
5.5 

5.5 
5.5 


Width. 


50 
100 
800 
860 
800 
400 
250 
150 
800 
800 
300 
400 

60 
800 
150 
110 
150 
200 
100 
800 
800 
150 
260 
180 
800 
100 
800 
100 
400 
800 

60 

100 
6U 


Depth. 


las 

11.0 
12.0 
18.0 
11.0 
18.0 
11.5 
U.0 
11.5 
11.5 
11.5 
l&O 
12.0 
12.0 
11.5 
18.0 
11.0 
12.0 
18.0 
12.0 
11.0 
12L0 
12.0 
12.0 
12.0 
12.0 
12.0 
11.5 
U.0 

ia5 

4.5 

lao 

6.6 


APPENDIX    F REPORT   OF   COLONEL   MANSFIELD.  951 

The  alwve  depths  refer  to  the  plaue  of  mean  low  water  established 
in  1876. 

The  removal  of  rock  at  Troy  has  improved  tlie  navigable  channel, 
but  the  area  in  which  the  rock  is  found  is  so  large  that  the  contractors 
have  not  yet  completed  that  work  below  the  foot  of  Broadway.  They 
are  also  breaking  up  and  removing  a  very  large  reef,  over  which  there 
has  been  only  about  6  feet  depth  of  water,  from  which  but  very 
little  rock  has  been  removed. 

Under  the  contract  now  in  force  for  removal  of  rock,  it  is  contem- 
plated to  make  a  channel  the  full  width  and  depth  at  the  foot  of 
Broadway,  and  to  remove  all  material  within  the  channel  limits 
between  the  foot  of  Broadway  and  the  Stat'C  Dam — that  is,  above  the 
depth  of  9  feet  below  mean  low  water — except  through  the  large  reef 
of  rock  between  Hoosick  and  Rensselaer  streets,  through  which  the 
width  of  the  channel  is  to  be  60  feet,  and  all  rock  removed  to  the  depth 
of  12  feet. 

The  dredging  required  for  this  work  is  about  completed  as  far  as 
Hoosick  street,  but  that  between  Rensselaer  street  and  the  State  Dam 
is  still  to  be  done,  and  owing  to  the  difficulty  in  dumping  of  the 
dredged  material,  which  must  be  towed  over  the  reef  of  rock  below 
Rensselaer  street,  nothing  can  be  done  toward  completing  the  dredg- 
ing on  this  section  while  the  plant  is  at  work  removing  the  rock  from 
that  reef. 

The  damage  to  the  dike  around  the  north  end  of  Light-house  Island, 
which  was  built  in  1893,  by  the  ice  when  breaking  up,  passing  out  this 
spring,  has  been  very  great;  at  least  250  linear  feet  of  it  is  completely 
destroyed,  and  from  several  hundred  feet  more  the  stone  is  washed 
out.  With  the  exception  of  about  300  feet  of  the  dike  around  the 
north  end  of  Coxsackie  Island,  which  was  more  or  less  damaged  and 
weakened  by  loss  of  stone  filling,  and  a  slight  loss,  of  stone  filling 
from  Bronk  Island  dike,  the  dikes  passed  through  the  spring  break-up 
with  slight  damage.  The  necessity  for  several  new  dikes  is  very 
apparent,  and  that  west  of  the  channel  through  Coxsackie  Shoal, 
which  was  mentioned  in  the  report  of  1898,  page  1052,  as  required, 
though  not  in  the  original  project,  is  shown  to  be  a  necessity  by  the 
present  condition  of  the  channel. 

That  the  channel  through  Stonehouse  Bar  will  not  maintain  itself 
in  its  present  limits  is  very  evident.  The  latest  surveys  show  a  tend- 
ency to  open  a  channel  to  the  westward,  and  not  far  from  the  line  of 
the  Bronk  Island  dike  in  the  upper  section.  It  is  very  evident  that 
a  dike  must  be  built  to  the  east  of  the  present  line  of  deepest  water 
if  the  channel  is  to  be  maintained  as  located  at  present,  but  it  would 
probably  be  more  economical  to  change  the  location  of  the  channel 
and  dredge  a  new  one  farther  west  where  the  currents  seem  inclined 
to  scour  one  for  themselves. 

The  channel  in  front  of  Castleton,  though  dredged  several  times  to 
the  required  depth,  fills  up  again  every  spring.  A  comparison  of  the 
maps  made  from  the  soundings  after  dredging  and  the  succeeding 
spring  seem  to  indicate  a  great  loss  of  velocity  in  the  spring  freshets 
after  passing  Cedar  Hill,  and  a  dropping  of  the  material  in  suspension 
and  consequent  shoaling  in  the  channel  from  the  north  end  of  Poplar 
Island  to  the  south  end  of  Castleton.  This  loss  of  velocity  is  occa- 
sioned by  a  large  amount  of  water  passing  over  the  dike  from  the 
north  end  of  Schermerhorn  Island  to  Cedar  Hill,  and  would  seem  to 
indicate  the  necessity  for  raising  this  dike  at  least  4  feet  abov^  '<^^ 
level  of  mean  high  water.     A  similar  condition  also  exists  l>^^'^'^'^^ 
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Cabbage  and  Bogart  islands,  wliere  there  is  a  low  dike,  only  to  mean 
high-water  level,  for  the  channel  opposite  Bogart  light  will  not  keep 
its  depth  and  width  for  more  than  a  few  months  after  dredging. 

This  improvement  lias  been  under  the  local  charge  of  Mr.  R.  H. 
Talcott,  assistant  engineer,  stationed  at  Albany. 

The  available  balance  and  the  appropriations  recommended  for 
fiscal  year  ending  June  30,  1904,  will  be  applied  to  continuing  the 
excavation  of  the  proposed  channel,  by  means  of  dredging  and  rock 
removal,  and  for  maintaining  the  channel  already  secured,  by  the 
removal  of  any  shoals  that  may  be  formed  by  ice  gorges  or  other 
causes. 

To  complete  this  work  in  a  reasonable  time  and  within  the  original 
estimate,  contracts  should  be  authorized  for  the  balance  of  the  work 
required  under  the  project. 

Money  staienient 

Jtdy  1,  1901,  balance  xinexpended $405,569.90 

Amount  appropriated  by  river  and  harbor  act  approved  Jnne  13, 1902.      225, 000. 00 

630, 569. 90 
Jnne  30,  1902,  amount  expended  during  fiscal  year 139, 120. 35 

July  1 ,  1902,  balance  unexpended 491, 449. 55 

July  1,  1902,  outstanding  liabilities 50,919.91 


July  1, 1902,  balance  available 440,529.64 

July  1 ,  1902,  amount  covered  by  uncompleted  contracts 214, 051 .  38 


Amount  (estimated)  required  for  completion  of  existing  project. . .  1, 040, 356. 44 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $400, 000. 00 

For  maintenance  of  improvement 25, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


425,000.00 


APPROPRIATIONS. 

Bv  act  of 

June  30, 1834 $70,000.00 

July  2, 1836 100,000.00 

March  3,  1837 100,000.00 

July  7,  1838 100,000.00 

August  30,  1852 50,000.00 

June  26, 1864,  allotment 33,000.00 

June  23,  1866 50,000.00 

March  3,  1867 305,188.00 

Julv25,  1868,  allotment 85,000.00 

ApiillO,  1869,  allotment 89,100.00 

July  11.1870- - 40,000.00 

March  3, 1871 40,000.00 

June  10,  1872- - 40,000.00 

March  3, 1873 - 40,000.00 

Jime23,  1874 - 40,000.00 

March  3, 1875 40,000.00 

August  14,  1876 50,000.00 

June  18, 1878 70,000.00 

March  3, 1879 80,000.00 

June  14, 1880 20,000.00 

March  3, 1881 15,000.00 

Auguat2, 1882 10,000.00 


APPENDIX   F — REPOBT   OF   COLONEL   MANSFIELD.  953 

By  act  of — Continned. 

July  5,  1884 ..-. $30,000.00 

August  5,  1886 - 26,250.00 

August  11, 1888-.-- --.     75,000.00 

September  19, 1890 119,400.00 

$1 ,  667, 938. 00 

September  19,  1890  (balance) 30,600.00 

July  13, 1892 ..- - 187,500.00 

March  3, 1893 500,000.00 

August  18,  1894. 145,000.00 

March  3, 1895 500, 000. 00 

June  11, 1896         .480,000.00 

June4, 1897. ...-  475,000.00 

July  1,1898  - --   -  160,406.56 

March  8, 1899 100,000.00 

June  6, 1900 400,000.00 

March  3, 1901 100,000.00 

June  13, 1902 225,000.00 

3,303,506.56 

Total 4,971,444.56 


CONTRACTTS  IN  FORCE. 

Name  of  contractor:  Kirk,  Driscoll  &  Co. 

Date  of  contract:  June  28,  1899. 

Date  of  approval:  July  12. 1899. 

Date  of  commencement:  On  or  before  July  27,  1899. 

Date  of  completion:  June  30,  1903. 

For  dredging,  at  rates  of  19  cents  and  24^  cents  i)er  cubic  yard,  and  for  rock 
removal  at  $4.75  i)er  cubic  yard. 

Name  of  contractor:  The  United  States  Fidelity  and  Guaranty  Co. 

Date  of  contract:  October  11, 1901. 

Date  of  approval:  November  9, 1901. 

Date  of  commencement:  On  or  before  November  10,  1901. 

Date  of  completion:  October  31, 1902. 

For  construction  and  repair  of  dikes,  material  to  be  paid  for  at  following  rates: 
Piles,  9i  cents  per  linear  foot:  sheet  piling  and  square  timber,  $32  per  l.OOO  feet 
B.  M.;  round  timber,  8i  cents  per  linear  foot;  iron,  3f  cents  i)er  pound;  rubble- 
stone  and  spalls,  80  cents  per  cubic  yard;  paving  stone,  $1.30  per  cubic  yard,  and 
hire  of  dredging  plant,  $9  per  hour. 


COMMERCIAL  STATISTICS. 

The  importance  of  the  Hudson  as  a  great  waterwa^r  of  commerce  is  apparent 
from  the  fact  that,  aside  from  its  own  local  traffic,  which  in  itself  is  very  large,  it 
absorbs  all  the  traffic  of  the  Erie,  Champlain,  and  Delaware  and  Hudson  canals, 
besides  the  great  coal  trade  of  the  Pennsylvania  Coal  Company  at  Newburgh,  and 
the  Erie  coal  trade  at  Piermont. 

The  two  princijMd  industries  on  the  river  are  ice  and  brick.  There  is  said  to 
be  87  ice  houses  between  Albany  and  Hudson. 

Amount  of  local  commerce  loithin  limits  of  improvement,  1901. 

Tons. 

G^eneral  merchandise 776, 908 

Grain,  flour,  feed,  etc 42,963 

Lumber  and  timber 414, 616 

Fuel 671,882 

Building  materials 401, 218 

Ice 815,827 

Total _._"^^9K..fc«^ 

Number  of  passengers  carried  in  1901, 1,293,286. 
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F   2. 

IMPROVEMENT  OF  HARBOR  AT  SAUGERTIES,  NEW  YORK. 

Operations  for  the  year  consisted  in  repairing  the  dikes  at  the 
entrance  to  the  liarbor  under  an  emergency  contract  entered  into  with 
William  Parrott,  of  Newburgh,  N.  Y. 

ITie  following  material  was  used  in  repairing  2,009  linear  feet  of 
the  South  dike:  16,312  feet  B.  M.  square  timl^r;  1,996  linear  feet 
round  timber;  13,084  pounds  tie  rods,  bolts,  etc.;  316  cubic  yards 
rubblestone. 

On  the  North  dike  205  cubic  yards  of  rubblestone  was  used  for 
refilling  100  linear  feet  and  i*evetting  150  linear  feet. 

This  work  placed  the  dikes  in  fairly  good  condition. 

Work  under  the  project  authorized  by  act  of  June  13,  1902,  had 
not  been  commenced  at  the  close  of  the  year. 

The  available  balance  will  be  expended  for  rock  I'emoval,  dike  con- 
struction, and  dredging  under  this  project,  and  the  appropriation 
recommended  for  fiscal  year  ending  June  30,  1904,  will  be  applied  to 
necessary  dike  construction  and  dredging  required  to  complete  the 
project. 

Motley  statement 

July  1 ,  1901,  balance  unexpended $2, 150. 00 

Amount  appropriated  by  nver  and  harbor  act  approved  June  18, 1902.     20, 000. 00 

22, 150. 00 
June  30,  1902,  amount  expended  during  fiscal  year 2, 150. 00 


July  1,  1902,  balance  unexpended 20, 000.00 


Amount  (estimated)  required  for  completion  of  existing  project 24, 685. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexx)ended  July  1,  1902 24, 685. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 


APPROPRIATIONS. 

By  act  of — 

July  5, 1884 $5,000 

August  5, 1886.- - 15,000 

August  11, 1888 - -   -     12,000 

September  19, 1890. 10, 000 

July  13, 1892 5,000 

August  18, 1894... 5,000 

June  8, 1896 2,500 

March  3,  1899  ... 2,500 

$57,000 

June  13,1902 20,000 

Total - .     77,000 


EMERGENCY  CONTRACT   IN   FORCE  DURING  YEAR. 

Name  of  contractor:  William  Parrott. 

Date  of  contract:  August  13,  1901. 

Date  of  commencement:  August  24, 1901. 

Date  of  completion:  November  1, 1901. 

For  repairing  dikes,  material  furnished  at  following  rates:  Square  timber,  $87  per 

M  feet  B.  M. ;  round  timber,  9  cents  per  linear  foot;  iron,  Sf  cents  per  iioimd; 

rubblestone,  85  cents  per  cubic  yard. 
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COMMERCIAL  STATISTICS. 

Freight  tiandled,  1901, 

TODB. 

Bluestone 40, 000 

Coal -. 6,000 

Building  material 6, 600 

General  merchandise 14, 873 

Total 67,473 

This  freight  is  carried  in  steam  and  sail  veesels,  and  canal  boats  drawing  from 
7  to  11  feet  of  water. 
Number  of  passengers  carried,  15,000. 


F3. 

IMPROVEMENT  OF  HARBOR  AT  RONDOUT,  NEW  YORK. 

The  project  for  the  improvement  of  this  harbor,  providing  for  a 
permanent  14-foot  channel  100  feet  wide,  was  completed  in  1880,  at 
a  cost  of  $90,000.  Since  tlien  expenditures  have  been  applied  to 
maintenance. 

No  work  was  done  during  the  fiscal  year. 

The  available  balance  will  be  expended  for  maintenance,  and  the 
appropriation  recommended  for  fiscal  year  ending  June  30,  1904,  will 
be  applied  to  redredging  the  channel  or  repairing  the  dikes,  as  may 
be  deemed  most  necessary. 

Money  staiement. 

Amount  appropriated  by  river  and  harbor  act  approved  Jnne  18, 1002.    $3, 500. 00 
July  1,1902,  balance  unexpended 2,500.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  Jtdy  1, 1902,  for  main- 
tenance of  improvement 2, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

By  act  of —  By  act  of — 

June  12, 1872..... $10,000            August  11,1888 $5,000 

March3,1873 20,000            September  19, 1890 5,000 

June  8, 1875,  allotment...        1,000,         July  18,1892 5,000 

August  14, 1876 30,000.         August  18, 1894 5,000 

Junel5,1878 80,000            June3,1896 2,500 

August  2, 1882 2, 000            June  13, 1902,  allotment . . .  2, 500 

July5,1884 1,000'  

August5,1886 -        2,500  i             Total 121,500 


COMMERCIAL  STATISTICS. 


Articles. 


Qeneral  merchandise 

Coal 

Brick  and  building  material. 

Oement,  lime,  and  sand 

Ice 


Total. 


1901. 


Tons. 
800,000 
800,000 
585,000 
400,000 
00,000 


l,48&>QCft 


This  freight  was  carried  in  steam  and  sail  vessels  and  canal  boats  dra^^^"*^*^^^^^^^"^ 
6  to  12  feet  of  water. 


F4. 

IMPROVEMENT  OF  HARBOR  AT  PEEKSKILL,  NEW  YORK. 

The  project  for  the  improvement  of  this  locality,  which  provided  for 
making  a  channel  100  feet  wide  and  10  feet  deep  from  deep  water  in 
the  Hudson  River  on  the  north,  along  the  inner  side  of  the  harbor,  to 
deep  water  on  the  south,  was  completed  in  1899,  at  a  cost  of  $19,400, 
which  is  less  than  two-fifths  of  the  original  estimate. 

No  work  was  done  during  the  fiscal  year. 

The  available  balance  will  be  expended  for  maintenance,  and  the 
appropriation  recommended  for  fiscal  year  ending  June  30,  1904,  is 
to  be  used  in  widening  and  deepening  the  existing  channel. 

Money  statement 

July  1,  1901,  balance  unexpended $600.00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902.       3,000. 00 


July  1 ,  1902,  balance  unexpended. 3, 600. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1, 1902: 

For  works  of  improvement $30, 000. 00 

For  maintenance  of  improvement 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  July 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


33,000.00 


APPROPRIATIONS. 

By  act  of— 

June  3, 1896- $10,000 

March  3,  1899 10,000 

June  13,  1902  (allotment) 8,000 

Total 23,000 


COMMBRCIAL  STATISTICS. 


No  statistics  were  received  for  the  year  1901,  although  timely  application  was 
made  for  them. 


F5- 

IMPROVEMENT  OF  WAPPINGER  CREEK,  NEW  YORK. 

The  project  for  improvement  of  this  creek,  which  contemplated 
dredging  a  channel  80  feet  wide  and  8  feet  deep  from  the  mouth  to 
the  falls,  was  completed  in  1892,  at  a  cost  of  $13,000. 

No  work  was  done  during  the  fiscal  year. 

The  available  funds  will  be  applied  to  restoring  the  channel,  as  far 
as  possible,  to  its  former  dimensions,  and  the  appropriation  recom- 
mended for  the  fiscal  year  ending  June  30,  1904,  will  also  be  applied 
to  maintenance. 
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Money  statement. 


' Amount  that  can  be  profitably  expended  in  fiBcal  year  ending  Jnne 
30. 1904,  in  addition  to  the  balance  nnexpended  Jnly  1, 1003,  for 
maintenance  of  improTement 1,500,00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jnne 
4, 1897,  and  of  suction  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

By  act  of — 

September  19, 1890 #18,000 

Jtmel3, 1003   --- - 1.500 

Total_ __._ _ _ 14,500 


COIUERCIAL  STATISTICS. 

mpiled  since  1886,  daring  which  year  the  tonnage  amounted 


IMPROVEMENT  OF  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

Work  was  continued  at  Man-o'-War  rock  ander  a  contract  entered 
into  with  the  R.  G.  Packard  Company.  At  the  close  of  the  fiscal  year 
the  removal  of  the  rock  to  the  2G-foot  plane  had  practically  been  com- 
pleted, only  a  small  amount  of  cleaning  up  remaining  to  be  done.  The 
quantity  of  rock  tflken  out  during  the  year  was  11,710  cubic  yards, 
makinj^  the  total  amount  removed  to  date  20,191  cubic  yards. 

The  removal  of  the  reef  off  Twenty -sixth  street  to  the  26-foot  plane 
had  also  practically  been  completed  under  a  contract  entered  into  with 
George  A.  Rogers,  some  cleaning  up  only  remaining  to  be  done.  Total 
quantity  of  material  removed  during  the  fiscal  year,  463  cubic  yai-ds. 

Work  was  in  progress  under  the  same  contract  on  the  reef  at  Third 
street,  which  had  been  about  half  drilled  and  bhisted.  It  is  expected 
that  the  reef  will  lie  entirely  removed  by  the  end  of  July. 

The  plant  laid  up  at  Mill  rock  was  cared  for. 

The  work  remaining  to  be  done  in  order  to  complete  the  project  is 
as  follows: 


Localities, 

^^^ 

Feri. 

{! 

IS 

h 

"^"a 

Heel  Tap 

^ 
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With  the  available  funds  it  is  proposed  to  complete  the  removal  of 
Pot  rock  and  Shell  reef  and  take  out  as  much  of  the  broken  rock  from 
Middle  reef  as  possible.  The  appropriation  recommended  for  fiscal 
year  ending  June  30,  1904,  will  be  expended  in  completing  work  at 
the  localities  included  in  the  project,  doing  first  that  which  is  most 
urgently  needed.  Unless  the  amount  appropriated  is  made  larger  it 
will  be  many  years  before  the  improvement  can  be  completed. 

Money  atatenient 

July  1 ,  1901 ,  balance  unexpended $142, 472. 99 

Ainonnt  appropriated  by  nver  and  harbor  act  approved  Jime  18, 1902. .   100, 000. 00 

242. 472. 99 
June  30, 1902,  amonnt  exx>ended  during  fiscal  year 104, 219.84 


Jnly  1,  1902,  balance  unexpended 188, 253. 15 

July  1,  1902,  outstanding  liabilities 80,667.46 

July  1 ,  1902,  balance  available .  107, 585. 69 


July  1 ,  1902,  amount  covered  by  uncompleted  contracts .       6, 595. 87 


Amount  (estimated)  required  for  completion  of  existing  project 903, 840. 67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

11904.  in  addition  to  the  balance  unexpended  Julv  1 ,  1902 400, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

By  other  than  river  and  harbor  acts  prior  to  1852 $13, 861 .  59 

Act  of — 

August  30,  1852 20,000.00 

$83,861.59 

July  25, 1868,  allotment.  .- 85,000.00 

April  10,  1869,  allotment « 176,841.45 

July  11, 1870 250,000.00 

March3,1871 250,000.00 

June  10, 1872 225,000.00 

March  3, 1873 225,000.00 

June  23, 1874  & 214,000.00 

March  3, 1875 250,000.00 

August  14,  1876 250,000.00 

June  18,  1878 350,000.00 

March  3, 1879 250,000.00 

June  14,  1880 200,000.00    ' 

March  3, 1881 200,000.00 

May  4, 1882 50,000.00 

August  2, 1882 200,000.00 

July  5, 1884 360,000.00 

August  5, 1886 112,500.00 

August  11, 1888    250,000.00 

September  19, 1890 200,000.00 

July  13, 1892 150,000.00 

August  18, 1894 ..    75,000.00 

June  3, 1896 60,000.00 

March  3, 1899 250,000.00 

June  13,1903  ...   100,000.00 

4.788,841.45 

Total 4,767,203.04 

<»  Less  $1,358.55  reverted  to  Treasury. 

^Less  $11,000  allotted  to  Harlem  River  improvement. 
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CONTRACTS  IN   FORCE  DURING  YEAR. 

Name  of  contractor:  R.  G.  Packard  Company. 

Date  of  contract:  Jime  21 ,  1899. 

Date  of  approval:  July  13,  1899. 

Date  of  commencement:  On  or  before  September  11, 1899. 

Date  of  completion:  Time  limit  waived. 

Excavation  and  removal  of  Man-o*-War  rock  to  a  depth  of  26  feet  below  mean 
low  water  for  the  Inmp  sum  of  $159,000. 

Name  of  contractor:  George  A.  Rogers. 

Date  of  contract:  September  3, 1900. 

Date  of  approval:  September  12,  1900. 

Date  of  commencement:  On  or  before  November  14,  1900. 

Date  of  completion:  Time  limit  waived. 

Excavation  and  removal  of  reef  off  Twenty-sixth  street  and  reef  off  Third  street, 
aggregating  1,001  cabic  yards,  at  $12.87  per  cubic  yard. 


COMMERCIAL  STATISTICS. 


The  commerce  of  East  River  is  so  intimately  connected  with  that  belonging  to 
New  York  Harbor  proper  that  it  is  impracticable  to  make  a  separate  statement 
of  it. 


F  7. 

IMPROVEMENT  OF  HARLEM  RIVER,  NEW  YORK. 

No  work  was  done  during  the  fiscal  year,  except  to  care  for  plant 
laid  up  at  Mill  Rock. 

The  available  funds  will  be  expended  in  widening  and  deepening 
the  channel  between  the  Hudson  River  and  Macombs  Dam  Bridge, 
and  in  redredging  the  channel  in  the  vicinity  of  the  Second,  Third  and 
Fourth  Avenue  bridges,  and  the  appropriation  recommended  for  fiscal 
year  ending  June  30,  1904,  will  be  applied  to  increasing  the  dimen- 
sions of  the  channel  throughout  its  entire  length  from  East  to  Hudson 
Rivers. 

Unless  the  amount  appropriated  is  made  larger,  it  will  be  many 
years  before  the  improvement  can  be  completed. 

Money  staiemenL 

July  1,  1901,  balance  unexpended $3,330.64 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,1 902 .        75, 000. 00 

78, 339, 64 
June  30,  1902,  amount  expended  during  fiscal  year 2, 042. 42 

July  1,  1902,  balance  uneicpended 76,297.22 


Amount  (estimated)  required  for  completion  of  existing  project. . .  1, 880, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<     30,  1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 500, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

I    June  4, 1897. 
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APPROPRIATIONS. 

By  act  of — 

June  23,  1874,  allotment..   $11,000 

March  13,  1875 ... 10,000 


June  18,1878 ..   .  300,000 

March  3, 1879 100,000 

August  11,  1888.... 70,000 

September  19, 1890 250, 000 

July  13,  1892.- 175,000 

August  18,  1894 - 125,000 

June  3,  1896 125,000 

March  3, 1899 100,000 

June  13, 1902 75,000 


$21,000 


1,320,000 


Total 1,341,000 


COMMERCIAL  STATISTICS. 


The  commerce  of  the  Harlem  River  is  so  intimately  connected  with  that  belong- 
ing to  East  River  and  New  York  Harbor  that  a  separate  statement  of  it  can  not 
be  made. 


F  8. 
IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

No  work  was  done  during  the  fiscal  year. 

The  available  funds  will  be  applied  to  maintenance  of  the  dredged 
channel. 

Money  statement. 

July  1,  1901,  balance  unexpended $15,685.61 

June  30,  1902,  amount  expended  during  fiscal  year 400. 00 

July  1, 1902,  balance  unexpended 15, 885. 61 

July  1 ,  1902,  outstanding  liabilities 335. 00 

July  1,  1902,  balance  available 14,950.61 


APPROPRIATIONS. 

By  act  of — 

June  14,  1880 $10,000 

August  2, 1882 15,000 

Julys,  1884 20,000 

August  5,  1886 87,500 

August  11,  1888 25,000 

September  19, 1890 85,000 

July  13, 1892 85,000 

August  18, 1894 20,000 

$197,500 

■TnneS,  1896 30,000 

June  4, 1897 188,000 

218,000 

Total 410,509 
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COMMERCIAL  STATISTICS. 

# 

It  was  not  practicable  to  obtain  reliable  statistics  for  the  calendar  year  1901. 


F  9. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  HUDSON  RIVER  AT  ADAMS 

ISLAND,  TROY,  NEW  YORK. 

United  States  Engineer  Office, 
Nexo  York  City^  January  28,  1902, 

General:  I  have  the  honor  to  forward  herewith  a  letter  from 
Messrs.  Kirk,  Driscoll  <fc  Co.  to  the  Secretary  of  War,  sent  through 
this  office,  requesting  the  establishment  of  bulkhead  lines  around 
Adams  Island,  on  the  west  side  of  the  channel  in  fte  Hudson  River, 
between  the  Delaware  and  Hudson  Company's  bridge  and  the  State 
Dam,  at  Troy.  The  proposed  lines  are  shown  on  the  accompanying 
tracing.^ 

It  is  respectfully  recommended  that  the  lines  *  *  *  be  estab- 
lished by  the  Secretary  of  War. 

*  *  ♦  ♦  4c  *  4c 

Very  respectfully,  your  obedient  sei^vant, 

S.  M.  Mansfield, 
Colonel y  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers y  U.  S,  Army, 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

XJ.  S.  Army, 
February  19,  1902, 

Respectfully  submitted  to  the  Secretary  of  War. 
Kirk,  Driscoll  <fc  Co.,  contractors  at  work  on  the  improvement  of 
the  Hudson  River,  request  the  establishment  of  harbor  lines  around 
Adams  Island,  at  Troy,  N.  Y.,  which  they  have  leased  as  a  dumping 
ground.  The  matter  has  received  consideration  at  the  hands  of  the 
local  engineer  officer.  Colonel  Mansfield,  and  I  recommend  that  the 
lines  selected  be  approved. 

These  lines  are  indicated  on  the  accompanying  chaiii,  and  accu- 
rately described  in  a  separate  pajier  herewith;  and  it  is  further  recom- 
mended that  the  Secretary  place  his  approval  on  both  the  chart  and 
tlie  description. 

G.  L.  Gillespie, 
Brig,  Gen.,  Chief  of  Engineers^ 

U.  8,  Arniy, 


DRSCKIPTION     OF    PROPOSED    HARBOR    LINE    FOR    ADAMS   ISLAND,    HUDSON    RIVER, 

OPPOSITE  TROY,  NEW  YORK. 

Beginning  at  a  ix)int  in  the  Hudson  River,  New  York,  15  feet  west  of  the  west- 
erly channel  line,  approved  in  1899.  which  point  is  in  the  westerly  prolongation  of 
the  northerly  bnildmg  line  of  Jay  street,  and  898  feet,  more  or  less,  distant  from 


«  Not  printed. 
eng  1902 (il 
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the  westerly  building  line  of  River  street.  Troy;  thence  northerly  in  a  straij^ht  line 
1,188  feet,  parallel  to  and  15  feet  distant  faom  aforesaid  channel  line;  thence  in  a 
straight  line  621.82  feet  southwesterly  to  a  point  which  is  303  feet  west  of  the  bulk- 
head line  just  described,  measured  on  a  line  enK^ted  perpindicular  thereto,  fnnu 
a  point  (Uf)  feet  north  of  the  point  of  l)eginning;  thence  southerly  in  a  straight 
line  1,873.00  feet  to  a  point  lo  feet  west  of  the  aforesaid  channel  line  and  1 .204  feet 
south  of  i)oint  of  beginning:  thence  northerly  in  a  straight  line  1,204  feet  parallel 
to  and  IT)  feet  distant  from  aforesaid  channel  line  to  the  point  and  pla>e  of 
beginning. 

War  Department, 

February  24,  lOiU, 
Approved. 

Wm.  Cary  Sanger, 

Assistant  Secretary  of  War, 


F  10. 

MODIFICATION  OF  HARBOR  LINES  ALONG  HUDSON  RIVER  AT  NEW 

BALTIMORE.  NEW  YORK. 

Sir:  We,  the  undersigned,  residents  of  the  town  of  New  Baltimore, 
Greene  County,  N.  Y.,  and  owners  and  lessees  of  lands  fronting  on 
and  under  the  waters  of  the  Hudson  River,  hereby  respectfully  peti- 
tion, that  the  existing  bulkhead  line  of  said  Hudson  River  in  the 
soutlierly  part  of  said  town  of  New  Baltimore,  be  changed,  so  as  to 
run  in  a  straight  line  from  the  northeast  corner  of  Vanderpool's  dock 
at  Matthew  Point  to  the  angle  in  the  dike  south  of  Bronk  &  Gay's  ice 
house;  and  that  the  west  bulkhead  line  of  the  Hudson  River  between 
the  aforesaid  points  be  thus  established  and  hereafter  maintained. 

This  change  in  the  Hudson  River's  west  bulkhead  line  requested 
will  in  no  wise  encroach  upon  the  channel  nor  constitute  an  impe<li- 
ment  to  navigation,  and  it  is  desired  and  propo.sed  solely  for  the  pur- 
pose of  overcoming  the  disadvantages  and  inconveniences  of  the 
present  bulkhead  line,  at  the  points  mentioned,  which  result  fix)m  the 
present  line  being  too  close  to  the  high  rocky  shore  to  allow  for  the 
maintaining  and  operating  of  the  industries  located  at  and  between 
the  above-mentioned  points.  The  interests  of  navigation  will  be 
better  served  also  by  making  the  above  change. 

James  H.  Bronk, 
A.  Mathews, 

Owners, 
Chas.  Van  Hoesen, 
William  I.  Fuller, 
A.  J.  Vanderpool, 

Ijcssees. 
To  the  Secretary  of  War. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

IT.  S.  Army. 
July  29,  1901, 

Respectfully  referred  to  Col.  S.  M.  Mansfield,  Corps  on  Engineers, 
for  report. 
To  be  returned. 

A.  Mackenzie, 

Acting  Chief  of  Engineers. 
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[Third  indorsement.] 

U.  S.  Engineer  Office,  Army  Building, 

New  York,  August  6,  1901. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  with 
report  of  this  date. 

S.  M.  Mansfield, 

Colonel,  Corps  of  Engineers. 


report  of  col.  s.  m.  mansfield,  corps  of  engiijeers. 

Engineer  Office,  U.  S.  Army, 
New  York,  N.  Y,  August  6,  1901, 

General:  In  compliance  with  instructions  contained  in  Depart- 
ment indorsement  of  July  29,  1901,  on  request  of  James  H.  Bronk, 
A.  Mathews,  and  others,  that  the  existing  bulkhead  line  on  the  Hudson 
River  at  New  Baltimore  be  changed,  I  have  the  honor  to  submit  the 
following  report  and  recommend  that  the  proposed  change  be  author- 
ized, as  shown  on  accompanying  tracing. <* 

Thi^  following  is  a  description  of  the  proposed  new  line: 

Beginning  at  a  point  in  the  pier-head  and  bnlkhead  line  of  the  west  shore  of  the 
Hudson  River  at  Mathews  Point,  approved  by  the  Secretary  of  War  March  25, 
1890,  the  coordinates  of  which  referred  to  a  base  line  through  State  survey  station 
"  Vanderpoel  181 ''  as  origin  and  State  survey  station  **  Stone  House  345";  the 
abscissa  is  8,913  feet  and  the  ordinate  885  feet;  thence  southerly  in  a  straight  line 
for  a  distance  of  about  3,200  feet  until  it  is  tangent  to  the  Bronks  Island  dike. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Colonel,  Corps  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U,  S.  Army, 

[First  indorsemeut.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  0,  1001, 

Respectfully  submitted  to  the  Secretary  of  War. 

Colonel  Mansfield  reports  favorably  upon  the  accompanying  request 
of  certain  riparian  owners  and  lessees  at  New  Baltimore,  N.  Y.,  for 
modification  of  the  existing  bulkhead  line  in  Hudson  River  at  said 
place,  and  recommends  that  the  modification  described  within  and 
delineated  upon  the  accompanying  tracing  be  adopted. 

Concurring  in  his  views,  I  recommend  that  the  proposed  modifica- 
tion be  approved  and  that  the  Secretary  place  his  approval  both  upon 
the  tracing,  which  has  been  prepared  for  his  signature,  and  upon  this 
paper. 

G.  L.  Gillespie, 
Brig.  Gen.,  Chief  of  Engineers, 

U,  S.  Arm.f/. 


<i  Not  printed. 
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[Second  iudorsement.] 

War  Department,  August  12,  1901. 
Approved. 

Wm.  Cary  Sanger, 

Acfiny  Secretary  of  War. 


F  II. 

MODIFICATION  OF  HARBOR   LINES  ALONG  EAST  RIVER  AT  STEIN- 
WAY,  NEW  YORK  CITY,  NEW  YORK. 

Astoria  Veneer  Mills, 
LotKj  Island  City,  N.  Y.,  January  11,  1002. 

Sir:  I  have  the  honor  to  request  information  on  the  following: 
According  to  the  map  of  i^ier  and  bulkhead  lines  adopted  and 
approved  January  0  (U),  1891,  that  portion  of  the  riparian  right  grant 
to  Steinway  &  Sons,  as  indicated  by  dotted  ink  line,  has  taken  away 
tlie  pierhead  right.  This  is  a  severe  loss,  as  it  takes  away  the  value 
of  pierhead.  This  I  believe  your  Department  will  correct,  if  investi- 
gated, as  the  line  established  is  away  back  from  the  channel,  when 
the  water  is  but  3  feet  deep  at  low  water. 

I  should  like  to  know  what  procedure  is  necessary  to  have  this  cor- 
rection made,  as  we  are  interested  in  the  property  and  want  to  build. 
Respectfully,  yours, 

Alex.  S.  Williams. 
War  Department,  WashingUm,  D,  C\ 

[Set'ond  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  18,  1902, 

Respectfully  referred  to  Col.  Chas.  R.  Suter,  Corps  of  Engineei's, 
for  consideration  and  report  by  the  New  York  Harbor  Line  Board. 
To  be  returned. 

G.  L.  Gillespie, 
Brig,  Gen,,  Chief  of  Engineers, 

U,  S.  Army. 

[Third  Indorsement.] 

New  York  Harbor  Line  Board, 

Army  Building, 
New  York  City,  January  27,  1902. 

Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  report  of  the  board  of  this  date. 

Chas.  R.  Sutkr, 
Colonel,  Corps  Engineera^ 
President  Harbor  Line  Board. 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  7,  1902. 
Respectfully  returned  to  the  Secretary  of  War. 
Objection  having  been  raised  to  the  existing  harbor  lines  at  Stein- 
way, East  River,  New  York  City,  the  matter  has  been  referred  for 
consideration  by  the  New  York  Harbor  Line  Board. 
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Inviting  attention  to  the  accompanying  report  of  the  board,  dat^d 
January  27,  1902,  it  is  recommended  that  the  modified  lines  selected, 
which  are  described  at  length  in  the  report  and  delineated  on  a  chart" 
herewith,  be  approved.  It  is  f  iii*ther  recommended  that  the  Secretary 
place  his  approval  upon  the  accompanying  report  and  chart,  both  of 
which  have  been  prepared  for  his  signature. 

G.  L.  Gillespie, 

Brifj.  r/^/?..,  Chief  of  Engineers^ 

U.  S,  Army. 


report  of  the  new  york  harbor  line  board. 

Harbor  Line  Board, 

New  York  City,  January  27,  1902. 

General:  The  New  York  Harbor  Line  Board  has  the  honor  to  sub- 
mit the  following  report  on  the  application  of  the  Astoria  Veneer  Mills 
for  modification  of  the  pier  and  bulk  head  lines  at  Steinway,  East 
River,  New  York  Cit}',  which  was  referred  to  the  board  for  considera- 
tion and  rei)ort  by  your  indorsement  of  January  18,  1902. 

After  a  careful  consideration  of  this  matter  the  board  recommends 
that  the  pier  and  bulk  head  lines  in  the  vicinity  in  question  be  approved 
as  indicated  on  the  map  herewith  forwarded.  This  modification,  if 
approved,  will  fully  cover  the  request  of  the  applicants. 

The  modified  lines  herein  recommended  are  described  as  follows: 

DESCRIPTION    OF    THE    BULKHEAD    LINK    FOR    THE    EASTERLY    SIDE    OF    STEINWAY 

CREEK   AND  THE  SOUTHERLY  SHORE   OF  BOWERY  BAY. 

The  bulkhead  line  begins  at  a  point  in  the  bulkhead  line  approved  by  the  Secre- 
tary of  War  January  9, 1891,  in  the  northerly  side  of  Riker  avenue  257  feet  west 
of  the  westerly  side  of  Blackwell  street;  thence  northerly  in  a  straight  line  to  a 
point  in  a  line  343  feet  (perpendicular  distance)  from  the  westerly  side  of  Black- 
well  street  and  102  feet  north  of  the  northerly  side  of  Riker  avenue;  thence  on 
the  arc  of  a  circle  of  380  feet  radius  to  a  point  in  a  line  419  feet  (perpendicular 
distance)  west  of  the  westerly  side  of  Blackwell  street  and  252  teH  north  of  the 
northerly  side  of  Riker  avenue;  thence  on  the  arc  of  a  circle  of  650  feet  radiiis 
to  a  point  in  a  line  423  feet  (perpendicular  distance)  west  of  the  westerly  side  of 
Blackwell  street  and  558  f(^et  north  of  the  northerly  side  of  Riker  avenue;  thence 
easterly  on  the  arc  of  a  circle  of  700  feet  radius  to  a  point  in  a  line  1,100  feet  (per- 
pendicular distance)  north  of  the  northerly  side  of  Riker  avenue  and  10  feet  west 
of  the  westerly  side  of  Pomeroy  street,  prolonged  northerly;  thence  southeasterly 
in  a  straight  line  along  the  northerly  side  of  Berrian  avenue,  and  1,100  feet  from 
the  northerly  side  of  and  parallel  to  Riker  avenue  until  it  intersects  the  bulkhead 
line  approved  by  the  Secretary  of  War  January  9, 1891. 

The  pierhead  line  is  described  as  follows: 

The  pierhead  line  is  coincident  with  the  hulkhead  line  on  the  easterly  shore  of 
Steinway  Greek,  above  described,  until  it  intersects  the  easterly  side  of  Blackwell 
street  1 ,079  feet  north  of  the  northerly  side  of  Riker  avenue;  thence  the  pierhead 
line  departs  from  the  bulkhead  line  and  continues  northeasterly  in  a  straight  line 
to  a  point  in  the  westerly  side  of  Pomeroy  street,  prolonged  northerly,  2,100  feet 
north  of  the  northerly  side  of  Riker  avenue;  thence  southeasterly  in  a  straight 

"  Not  printed. 


t)b()  REPORT    OF   THE    CHIEF    OF    ENGINEERS,   U.   8.   ARMY. 

line  1  .(XK)  feet  from  and  parallel  to  the  bulkhead  line  until  it  intersects  the  pierhead 
line  approved  by  tln»  Secretary  of  War  January  9,  1891. 

Respectfully  submitted. 

Chas.  R.  Suter, 
Colonelj  Coy^s  of  Engineers. 

S.  M.  Mansfield, 

Colonel  J  Corps  of  Enyineers. 

W.  L.  Marshall, 

Major ^  Corps  of  Engineers, 
Brijr.  Cren.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  Army. 


[FiTBt  indorsement.] 


Approved. 


War  Department, 

February  cV,  1902. 

Wm.  Gary  Sanger, 

Assistant  Secretary  of  War. 


F    12. 

modification  of  harbor  lines  along  east  river  in  FR(WT 
OF  the  cob  dock,  united  states  navy- yard,  BROOKLYN. 
new  YORK. 

Navy  Department, 
Washington,  November  19,  J9ni, 

t>iR:  I  hav^e  the  houor  to  inclose  herewith,  for  your  information  and 
consideration,  a  copy  of  a  letter,  dated  the  18th  instant,  from  the  chief 
of  the  Hureau  of  Yards  and  Docks  of  this  Department  rcdative  to  a 
change  in  the  position  of  the  pier-head  line  on  the  East  River  side  of 
th(^  cob  dock,  navy -yard,  New  York,  in  order  to  accommodate  the 
long(*st  vessels  of  the  Navy,  in  connection  with  the  construction  of 
pi(H-8  for  berthing  vessels  at  that  place,  and  to  request  that,  for  the 
reasons  set  fortli  by  the  Jhireau  of  Y'ards  and  Docks,  a  cliange  in  the 
position  of  the  j)resent  pier-head  line  be  authorized  to  conform  to 
that  proposed  in  the  tracing'*  herewith  inclosed,  or  to  one  as  nearly 
thereto  as  in  your  opinion  the  iut-ercsts  of  navigation  will  allow. 
I  have  the  lionor  to  be,  sir,  very  respectfully, 

John  D.  Long,  Secretary. 
The  honorable  the  Secretary  of  War. 

[Second  indorsoment.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  22,  1901. 

Respectfully  referred  to  Col.  Charles  R.  Suter,  Corps  of  Engineei-s, 
for  consideration  and  report  by  the  New  Y'ork  Harbor  Line  Board. 
To  be  returned. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 


^  Not  printed. 
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[Third  indorsement.] . 

The  New  York  Harbor  Line  Board, 

Army  Building, 
New  York  City,  November  30,  1901. 

Respectfully  returned  to  the  Chief  of  Engineer,  inviting  attention 
to  the  report  of  the  board  of  this  date. 

Chas.  R.  Suter, 
Colonel,  Corps  of  Engineers, 

President  of  the  Board, 

[Fourth  indorsement.] 

Office  C'hief  of  Engineers, 

U.  S.  Army, 

December  9,  1001. 

Respectfully  returned  to  the  Secretary  of  War. 

The  Secretary  of  the  Nav}^  requests  a  change  in  the  established 
harbor  line  on  the  East  River  side  of  cob  dock  to  permit  the  carry- 
ing out  of  certain  proposed  improvements  at  the  United  States  Navy- 
Yard,  borough  of  Brooklyn,  N.  Y. 

Inviting  attention  to  the  report  of  the  30th  ultimo  in  the  matter  by 
the  New  York  Harbor  Line  Board,  I  recommend  that  the  modifica- 
tions in  pier-head  and  bulkhead  lines  recommended  by  the  board,  as 
described  in  its  rei)ort  and  indicated  on  the  accompanying  chart,^  be 
approved  by  the  Secretary  of  War,  and  that  the  Secretary  not«  his 
approval  on  the  report  and  tracing,  both  of  which  have  been  prepared 
for  his  signature. 

The  line  recommended  for  approval  is  the  one  desired  by  the  Navy 
Department. 

G.  L.  Gillespie, 
Brig.  Oen,,  Chief  of  Engineers, 

tj,  8,  Arviy. 


report  of  the  new  york  harbor  line  board. 

Harbor  Line  Board, 
Netv  York  City,  November  SO^  1901, 

General:  The  New  York  Harbor  Line  Board  has  given  considera- 
tion to  the  application  of  the  Secretary  of  the  Navy  for  a  modification 
of  the  existing  harbor  lines  in  the  vicinity  of  the  Cob  Dock,  United 
States  Navy- Yard,  borough  of  Brooklyn,  N.  Y.,  which  was  referred 
to  it  by  your  indorsement  of  November  22,  1901,  and  has  the  honor 
to  recommend  the  following  changes,  which,  if  approved,  will  enable 
the  Navy  Department  to  carry  out  its  wishes  with  regard  to  the  con- 
struction of  piers  on  the  Cob  Dock  front. 

It  is  proposed  to  modify  the  pierhead  line  in  front  of  Cob  Dock,  and 
the  pier  and  bulkhead  lines  for  the  east  shore  of  Wallabout  channel, 
extending  from  the  navy-yard  wall  at  the  Clinton  avenue  extension 
to  South  Nintli  street.  This  proposed  modification  is  described  as 
follows : 

The  modification  in  the  pierhead  and  bnlkhead  line  in  front  of  Cob  Dock, 
United  States  Navy -Yard,  begins  at  the  sonthwesterly  comer  of  Cob  Dock  at  the 
XX)int  of  tangency  of  the  southeasterly  prolongation  of  the  radins  of  an  arc  of  a 


a  Not  printed. 
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circle,  drawn  with  a  radius  of  :i.500  feet  from  a  point  on  the  bnlkhead  at  the  foot 
of  Little  Htreet,  395  feet  north  of  (perpendicular  distance)  the  north  side  of  Mar- 
shall street,  prolonged  easterly,  and  489  feet  from  the  east  side  of  Hudson  avenue, 
to  a  ix>int  in  the  pierhead  line  approved  by  the  Secretary  of  War,  Februarv  8, 1890, 
in  the  south  side  of  South  Nmth  street,  prolonged  westerly  624  feet  rrom  the 
westerly  side  of  Kent  avenue;  thence  tiortherly  sJong  said  radius  to  the  x>oint  of 
intersection  with  the  arc  of  the  aforesaid  circle;  thence  northeasterly  along  said 
arc  to  the  point  of  intersection  with  the  southeasterly  prolongation  of  the  radius 
drawn  tangent  to  the  curve  of  the  northeast  comer  of  the  bulkhead  of  Cob  Dock; 
thence  southeasterly  along  said  radius  prolonged  southeasterlv  to  the  point  of 
tangenc^  of  the  curved  bulkhead  of  the  northeasterly  end  of  Cob  Dock. 

l%e  pierhead  and  bulkhead  lines  along  the  easterly  side  of  Wallabout  channel 
from  Clinton  avenue  extension  (boundary  wall  of  United  States  Navy- Yard) 
along  the  bulkhead  as  built  to  the  southerly  side  of  South  Ninth  street. 

The  bulkhead  line  is  described  as  foUows: 

Beginning  at  a  point  in  the  westerly  side  of  Clinton  avenue  extension,  1,740  feet 
north  of  the  northerly  side  of  Flushing  avenue;  thence  in  a  straight  Ime  to  a 
point  at  the  southwest  comer  of  the  bulkhead  at  the  entrance  to  Kent  avenue 
basin  188  feet  southerly  (perpendicular  distance)  of  the  north  side  of  Cross  street; 
prolonged  westerly  660  feet  from  the  westerly  side  of  Kent  avenue  (formerly 
First  avenue) ;  thence  in  a  straight  line  to  a  point  in  the  north  side  of  Cross  street 
500  feet  west  of  the  westerly  side  of  Kent  avenue;  thence  in  a  straight  line  to  a 
point  in  the  southwesterly  prolongation  of  the  northerly  side  of  B.vSh  street  450 
feet  from  the  westerly  siae  of  Kent  avenue;  thence  in  a  straight  line  to  a  point 
810  feet  (perpendicular  distance)  west  of  the  easterly  side  of  Kent  avenue  and  100 
feet  south  of  the  southerly  side  of  Division  avenue;  thence  in  a  straight  line  to  a 
point  215  feet  (i)erpendicular  distance)  west  of  the  westerly  side  of  Kent  avenue 
and  230  feet  south  of  the  south  side  of  South  Eleventh  street:  thence  in  a  straight 
line  to  a  point  in  the  north  side  of  South  Eleventh  street  prolonged  westerly  858 
feet  from  the  west  side  of  Kent  avenue;  thence  in  a  straight  line  to  a  point  in  the 
bulkhead  line  approved  by  the  Secretary  of  War,*  February  8, 1890,  in  the  south- 
erly side  of  South  Ninth  street  prolonged  westerly  366  feet  from  the  west  side  of 
Kent  avenue. 

The  pierhead  line  is  described  as  follows: 

The  pierhead  line  is  coincident  with  the  bulkhead  line  to  the  point  in  the  north 
side  of  South  Eleventh  street  prolonged  westerly  358  feet  from  the  west  side  of 
Kent  avenue;  thence  in  a  straignt  line  to  a  point  in  the  pierhead  line  approved  by 
the  Secretary  of  War,  February  8, 1890,  in  the  southerly  side  of  South  Nintii  street 
prolonged  westerly  624  feet  from  the  west  side  of  Kent  avenue. 

A  tracing  is  forwarded  this  date,  in  a  separate  roll,  upon  which  is 
delineated  the  modified  lines  herein  recommended. 

It  is  to  be  remarked  that  there  are  other  parts  of  the  Brooklyn  Navy- 
Yard  front  where  the  board  has  refrained  from  recommending  the 
establishment  of  harbor  lines  for  the  reason  that  the  property  affected 
belongs  to  the  Navy  Department,  and  the  definite  fixing  of  such  lines 
may  well  await  the  future  plans  of  that  Department  for  the  utilization 
of  their  frontage. 
Respectfully  submitted. 

Chas.  R.  Suter, 
Colonel,  Corps  of  Engineers, 

S.  M.  Mansfield, 
Colonely  Corps  of  Engineers. 

W.  L.  Marshall, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  Army, 

[First  indorsement.] 

War  Department, 

December  19^  1901. 
Approved. 

Wm.  Carey  Sanger, 
Assistant  Secretary  of  War. 


APPENDIX  G. 


IMPROVEMENT  OF  NEW  YORK  HARBOR,  OF  BAY  RIDGE,  RED  HOOK 
AND  BUTTERMILK  CHANNELS,  AND  GOWANUS  CREEK  CHANNEL, 
NEW  YORK— ENLARGEMENT  OF  GOVERNORS  ISLAND,  NEW  YORK 
HARBOR. 


REPORT  OF  MAJ,  W,  L,  MARSHALL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190S.  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  New  York  Harbor,  New  York. 

2.  Bay  Ridge  and  Red  Hook  channelH, 

New  York  Harbor. 
8.  Buttermilk  Channel,  New  York  Har- 
bor. 


4.  GK)wanns  Creek  Channel,  New  York. 

5.  Gtovemors  Island,  New  York  Harbor. 
0.  Removing  sunken  vessels  or  craft, 

obstructing  or  endangering  navi- 
gation. 


HARBOR  IJNES. 


7.  Buttermilk  Channel,  New  York  Har- 
bor, at  Atlantic  Basin,  Brooklyn, 
N.Y. 


8.  Around  Shooters  Island,  New  York 

Harbor,  N.  Y. 
ft.  At  Ellis  Island,  New  York  Harbor, 

New  York. 


United  States  Engineer  Office, 

New  York  City,  July  18,  1902, 

General:  I  have  the  honor  to  submit  herewith  annual  report  upon 
works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  30,  1902. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U,  8.  A. 


Gi. 


IMPROVEMENT  OF  NEW  YORK  HARBOR,  NEW  YORK. 

The  title  "Improvement  of  New  York  Harbor"  has  been  applied  to 
the  improvement  of  the  channels  of  the  main  entrance  from  tbfe  ^^sw^ 
A  general  description  of  the  harbor,  the  different  channels  ^'^  ""^^^^^ 
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iiiiiin  entrance,  and  of  the  projects  for  improvement,  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1901,  pages  1285-7. 

OPERATIONS  DURING  THE   FISCAL   YEAR   ENDING  JUNE   30,  1902. 

Mainienance, — At  the  beginning  of  tlie  year  the  United  States  dredg- 
ing steamer  Gedney  was  working  on  shoals  on  the  west  side  of  3Iain 
Ship  Channel,  removing  the  soft  mud  which  the  ebbing  tide  deposits 
there.  This  work  was  continued  until  July  17,  making  depths  of  :i0 
feet  at  mean  low  water  where  the  shoals  had  Ix^en  from  25  to  .'^0  feet, 
and  widening  the  channel  on  the  west  side  to  a  width  of  500  feet  from 
the  center  line  as  far  north  as  600  feet  above  buoy  C  5.  July  18  the 
Oedney  was  transferred  to  Haj'side  Channel  and  continued  there  until 
September  IS,  removing  small  shoals  and  straightening  the  edge  of 
the  channel  on  the  northwest  side  near  the  Swash  Channel  range. 
September  20  the  Gedney  was  laid  up  for  the  season,  the  balance  of 
funds  available  being  insufficient  to  prosecute  the  improvement  to 
advantage.  During  the  year  the  total  amount  of  material  excavated 
was  87,058  cubic  yards,  of  which  10,456  yards  were  mud  removed  from 
Main  Ship  Channel  and  77,202  yards  were  sand  from  Bayside  Channel. 

The  working  time  and  lost  time  during  the  year  were  as  follows: 

Days. 

Actually  at  work 45 

Work  prevented  by  weather  (fog,  storms,  etc.) 18 

Occnpied  in  repairs - _ G 

Lost,  other  causes 1 

Sundays  and  holidays - 14 

79 
Laid  up  since  September  18 _ 2S6 

Total 365 

The  actual  rate  of  operating  expenses  per  cubic  yard  of  material 
dredged  during  the  past  fiscal  year  is  estimated  at  6.7  cents,  of  which 
4.6  cents  is  chargeable  to  w^ages,  1.6  cents  to  fuel  and  water,  and  0.5 
cents  to  repairs  and  supplies. 

The  cost  of  operation  has  always  been  found  to  be  about  twice  as  grt^at 
in  mud  as  in  sand,  partly  because  the  mud  is  farther  up  the  harlwr, 
requiring  a  larger  trip  to  the  dumping  ground,  and  largely  because 
the  mud  does  not  settle  quickly  in  the  hop]>ers,  and  a  considerable 
proportion  is  carried  off  in  the  overflow.  The  repairs  made  during 
the  past  year  were  all  small  and  the  cost  is  below  the  average. 

AMBROSE   CHANNEL. 

At  the  beginning  of  the  year  dredging  was  in  progress  under  the 
continuing  contract  for  the  entire  excavation  of  the  channel,  alK)Ut 
42,500,000  cubic  yards,  entered  into  May  12,  1899,  approved  by  the 
Chief  of  Engineers  Maj'  24,  1899.  The  specifications  required  that 
excavations  should  begin  within  twelve  months  from  the  date  of 
approval  of  th(»  contract  and  should  continue  during  eight  working 
months  of  each  year,  at  an  average  monthly  rat^  of  not  less  than 
400,000  cubic  yards  for  the  first  working  year  and  not  less  than 
1,200,000  (•u])ic  yards  for  each  succeeding  year.  This  would  require 
the  contractor  to  begin  work  bv  Mav  24,  *19(X),  to  remove  3,200,(X)0 
cubic  yards  by  May  24, 1901,  4,640,000  by  June  30, 1901,  and  9,600,000 
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cubi(i  yards  during  each  year  thereafter.  On  account  of  dela^^  in 
building  the  plant,  the  contractor  did  not  fairly  begin  work  until 
June,  1901,  and  as  the  contract  provided  that  payment  should  be 
withheld  whenever  he  was  deficient  in  the  amount  of  excavation 
required,  it  was  apparent  that  he  would  never  be  able  to  make  up  the 
lost  time,  and  would  consequently  receive  no  payment  until  the  com- 
pletion of  the  contract.  In  order  to  make  it  possible  for  him  to  con- 
tinue work,  supplementary  articles  of  agreement  were  entered  into 
July  18,  1901,  approved  by  the  Acting  Secretary  of  War  August  5, 
1901,  providing  that  the  date  required  for  beginning  work  should  be 
July  1,  1901,  instead  of  May  24, 1900,  and  that  all  expenses  for  inspec- 
tion prior  to  the  new  date  of  beginning  should  be  charged  against  the 
contractor. 

During  the  past  fiscal  year  dredging  has  been  continued  with  two 
large  suction  dredges,  working  on  the  out-er  side  of  the  sand  bar,  at 
the  outer  end  of  Ambrose  Channel;  5,015,508  cubic  j'ards  of  material 
have  been  removed  during  the  year,  making  a  total,  under  the  con- 
tract, of  5,4»}8,777  cubic  yards.  The  channel  has  been  dredged  to  the 
full  width,  2,000  feet,  for  a  length  of  2,500  feet,  and  along  the  south 
edge  with  width  of  about  600  feet  for  an  additional  length  of  2,500 
feet.  The  original  depth  on  this  bar  was  16  feet  at  mean  low  water. 
The  depths  resulting  from  excavation  are  very  irregular,  shoals  l)eing 
left  30  feet  deep  or  less,  and  some  parts  being  made  15  and  even  20 
feet  deeper  than  the  required  depth  of  40  feet.  The  contract  does 
not  permit  payment  for  material  dredged  below  40  feet  depth,  and 
frequent  examinations  are  needed  to  ascertain  the  amounts  to  be 
deducted;  they  are  ordinarily  about  16  per  cent  of  the  total  amounts 
excavated. 

Necessary  examinations  of  the  outer  part  of  Ambrose  Channel  and 
of  the  30-foot  channels  have  been  made  during  the  year. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  improved  channels  to  the  sea  by  way  of  Sandy  Hook  have  full 
depth  of  30  feet  at  mean  low  water,  with  width  of  1,000  feet  or  more, 
except  at  places  where  shoaling  lias  occurred  along  channel  banks, 
limiting  the  width  to  between  8(X)  and  1,000  feet. 

Ambrose  Channc^l  has  an  available  depth  of  about  16  feet  at  mean 
low  water,  the  dredging  in  progress  not  yet  being  extended  through 
the  crest  of  the  bar. 

PROPOSED   OPERATIONS. 

It  is  proposed  to  apply  the  funds  available  for  maintenance  to  remov- 
ing shoals  in  the  improved  channels  in  order  to  restore  ard  maintain 
the  projected  depth,  and  to  apply  the  funds  for  Ambrose  Channel  to 
extending  the  channel  through  the  outer  bar  under  a  continuing  con- 
tract now  in  force. 

Under  the  terms  of  the  existing  contract  for  deepening  Ambrose 
Channel  the  amount  of  excavation  required  up  to  June  30,  1904,  is 
22,400,000  cubic  yards.  It  is  believed,  however,  that  by  that  date  the 
contractor  can  not  exceed  a  total  of  18,000,000  cubic  yards  excavation, 
and  that  the  payments  to  become  due  on  this  total,  less  retained  per- 
centages, but  including  all  contingent  exi>enses,  will  not  exceed 
$1,620,000.  The  amounts  already  appropriated  for  this  work  a^<^^<$^- 
gate  Jl, 280,000,  and  for  the  reasons  above  given  it  is  estimated  >Osss>\^ 
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the  additional  amoiiiil  reiiiiii-<i1  Tur  the  fiscal  year  ending  June  30, 
1904.  is  t340,000. 

Mnmij  statpmeiU. 

QENEKAL  IHPROVEHENT. 


Jnne  30, 1002,  amoTiiit  expendpil  during  fiscal  year  _ . 


Jnly  1.  1902.  Iwlancenvailalile     ___  51,-931.43 


I  Amount  that  can  he  pmfitably  expended  in  fiscal  year  ending  June 
»0.  1904,  in  adilition  to  the  balance  nneipenaed  Jnly  1, 1903,  for 
maintenance  of  improvement _ . 100, 000. 00 

Submitted  in  compliance  with  reqaireinenta  of  anndry  dvil  act  of 
Jane  4, 18flT,  and  of  section  T  of  the  river  and  htffbor  act  of  1899. 

AMBBOHK  CHANNEI,. 


1.245,830.79 

Jnne  :iO.  1902.  amount  expended  ilnring  fiscal  year $368, 767. 17 

Jnne  30. 1902,  amonnt  withdrawn.  expenseR  office.  C.  of  E.  500. 00 


Jnly  1 .  1902,  balance  available        831 ,  155. 20 

July  1,  1902.  amonnt  ccivered  by  unuompleteel  contracts 2,420.0^.2M 


[Amonnt  ^estimated)  required  for  completion  of  existing  project ..  2,720,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

i     30,  1904,  in  addition  to  the  balance  unexpended  Jnly  1,1003 .340,000.00 

Submitted  in  compliance  with  retiuirements  of  Hundry  civil  act  of 

I    Jnne  4,  1897. 

nproving  Now  York  Harbor  have  been  made. 


.[  Aug.  u.ism         MU.UC 


Do_ I  Jnly  13,  IMS 

Do ■  AnB.ltl.18W  I 

Do _ June  S.18»  I 

Do __ '  M»r.    8,1B«8 

Do 'JanB  13,1808  , 


J®SS 

mE 

uS;5E« 

l,«0.«10-«> 
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CONTRA(rr  IN   l!X)KCE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1902. 

With  Andrew  Onderdonk,  of  New  York,  N.  Y.,  for  excavating  in  East 
(Ambrose)  Channel,  New  York  Harbor,  and  removing  about  42,500,000  cubic 
yards  of  material,  at  a  rate  of  9  cents  per  cubic  yard;  date  of  contract,  May  12, 
1899;  approved  by  the  Chief  of  Engineers  May  24,  1899,  and  supplemental  arti- 
cles of  agreement,  dated  July  18,  1901,  providing  for  beginning  work  July  1, 
1901,  instead  of  May  24,  1900;  date  of  expiration  indefinite,  depending  on  appro- 
priations by  Congress.    Work  in  progress. 


COMMERCIAL  STATISTICS. 

The  following  statement  concerning  foreign  commerce  of  the  port  of  New 
York  is  compiled  from  the  annual  rejwrt  of  the  Chamber  of  Commerce  of  the  State 
of  New  York  for  the  year  1901-2.  It  coniprises  only  imports  from  and  exx)orts 
to  foreign  countries  and  does  not  include  the  domestic,  coastwise,  and  local 
traffic.  Vessels  trading  with  domestic  ports  are  not  required  to  take  out  clear- 
ance papers,  and  no  statistics  of  their  carrying  trade  are  accessible. 

The  leading  articles  of  imports  into  the  United  States  at  the  port  of  New  York 
for  the  year  ending  June  80,  1901 ,  were  sugar,  molasses,  coffee  and  tea,  wool, 
cloths  and  dress  goods,  leather  and  leather  goods,  tin.  rubber,  and  tobacco, 
with  other  miscellaneous  imports,  aggregating  about  3,629,6K)0  tons,  valued  at 
$554,691,683. 

The  value  of  such  imjxjrts  for  all  other  iK)rts  of  the  United  States  for  the  same 
period  was  $:^70,918,190. 

The  leading  articles  of  export  were  cotton,  breadstuff s  and  other  provisions, 
oils,  tobacco,  metals,  and  manufactures,  which,  with  miscellaneous  items,  aggre- 
gated about  6,802,494  tons,  valued  at  $633,535,949. 

The  value  of  such  exiwrts  for  all  other  jwrts  of  the  United  States  for  the  same 
year  was  $971,699,399. 

Statement  of  the  number  and  tonnage  of  all  vesnels  belonging  to  the  port  of  New 

York,  June  30, 1901, 


Sailing  vesBelB 
Steam  vessels . 

Canal  boata 

Barges 


Total 


Tonnage. 


800,186 

611,776 

aO,28R 

248,218 

1,186,867 


From  the  records  of  the  New  York  and  New  Jersey  pilot  commissioners  the 
following  data  concerning  deep-draft  vessels  crossing  SEUidy  Hook  bar  have  been 
compiled  for  the  calendar  year  1900: 


Leaving. 

Arriving. 

Draft. 

Number 
of  ves- 
sels. 

Number 
of  tripe. 

Number 
of  ves- 
sels. 

Number 
of  tripe. 

32  feet  or  over 

4 

12 
21 
81 
61 
80 

18 
21 
56 
78 
182 
216 

81  feet  and  under  82  feet 

1 

81)  feet  and  under  31  feet 

1 

29  feet  and  under  80  feet 

1  1               2 

28  feet  and  under  29  feet 

4                19 

27  feet  and  under  28  feet 

8 

88 

Total 

661 

62 

Maximum  draft  of  vessels  leaving  the  harbor,  32  feet  6  inches.    Maximum  draft 
of  vessels  entering  the  harbor,  29  feet. 

Total  number  of  different  vessels  of  27  feet  draft  or  over,  109. 

Before  the  improvement  of  G^edney  Channel  vessels  drawing  27  feet  covi^^ssaic^ 
cross  the  bar  at  extreme  high  tide. 
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G  2. 

IMPROVEMENT  OF  BAY  RIDGE  AND  RED  HOOK  CHANNELS,  NEW 

YORK  HARBOR. 

OPERATIONS    DURING   THE   FISCAL   YEAR   ENDING  JUNE    30,   1902. 

At  tlie  boj^inniiifj  of  the  year  dredginjj:  was  in  progress  on  Bay 
Ridge  Channel  under  continuing  contract;  it  was  continued  through- 
out the  yi^ar,  except  for  suspension  during  the  month  of  February,  and 
2,238,OL^•J  euhic  yards  of  sand  and  mud  were  removed,  making  the  tot>al 
excavation  June  'M),  1902,  2,522,524  cubic  yards.  The  work  done  has 
been  on  the  easterly  side  of  the  projected  Bay  Ridge  Channel,  and  so 
far  has  resulted  in  making  a  channel  of  35  feet  depth  or  over,  with 
width  of  r)(K)  feet,  for  the  full  length  of  the  channel. 

The  contractors  have  employed  in  this  work  three  dredges,  a  clam- 
shell dre(lg(\  a  suction  dredge,  and  a  dipperdredge,  the  last  two  being 
built  for  tliis  work;  they  have  also  employed  two  hired  dredges  for 
short  periods,  but  they  did  not  prove  efficient. 

The  contract  for  this  work  provided  that  excavation  should  be 
begun  within  nine  mouths  from  the  date  of  approval  of  the  contract 
rfiid  should  l)e  prosecuted  thereafter  at  a  rat«  of  about  300,000  cubic 
yards  ])er  month  for  ten  working  months  of  each  year,  but  that  pay- 
ments should  be  due  only  when  the  total  amount  of  excavation  was 
as  great  as  was  reciuired  ])y  this  rate,  and  that  no  payments  should 
be  nmde  for  any  excavation  below  40  feet  depth.  The  contract  wjis 
approved  August  14,  1891),  and  work  should  have  been  begun  May  14, 
1900.  The  contractors  met  with  many  delays  in  building  their  plant 
and  were  unal)le  to  Ix^gin  work  until  March  18,  1901,  and  their  full 
plant  was  not  equipped  until  November,  1901,  which  left  them  so  far 
behind  the  amounts  required  that  it  wfl^  apparent  they  could  not 
nuike  u])  th<^  (lellci(»ncy  so  as  to  secure  payment  until  the  contract 
should  l)e  completed.  There  was  no  other  plant  known  to  be  avail- 
able and  at  all  adapted  to  excavating  this  channel  to  a  depth  of  40 
feet,  and  then^fore,  in  order  to  make  it  possible  for  the  contractors  to 
keep  their  plant  in  operation,  and  thus  secure  the  earliest  practicable 
completion  of  the  projected  channels,  supplementary  articles  of  agi*ee- 
ment  were  entei(Ml  into  under  date  of  May  7,  1902,  approved  by  the 
Chief  of  Engineers  May  12,  1902,  which  provided  that  the  date  for 
beginning  woi'k  should  be  changed  from  May  14,  1900,  to  November 
1,  1901. 

When,  under  this  supplemental  agreement,  payment  became  due,  a 
detailed  examination  of  the  bottom  was  made,  which  showed  that  22} 
per  cent  of  the  material  excavated  was  below  40  feet  depth  and  was 
not  to  be  paid  for.  The  plant  is  capable  of  much  better  work  than 
this,  and  it  is  piobable  that  future  examinations  will  show  a  less  pi-o- 
portionate  deduction,  and  perhaps  a  less  actual  deduction,  due  to  fill- 
ing in  along  the  east  bank. 

PRKSKNT  CONDITION  OP  IMPROVEMENT. 

Bay  Ridge  Channel  has  a  navigable  depth  of  at  least  35  feet  at  mean 
low  water,  with  500  feet  width,  from  deep  water  at  the  lower  end  to  the 
upper  end,  at  t  he  Erie  Basin  bulkhead.  Red  Hook  Channel,  dredged 
2G  feet  deep  and  400  feet  wide  in  1899,  has  shoaled  along  the  sides, 
and  retains  the  full  depth  for  about  300  feet  width;  work  on  this  chan- 
nel, under  the  existing  contract  for  40  feet  depth  is  not  yet  began. 
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PROPOSED   OPERATION'S. 

With  the  available  funds  and  future  operations,  it  is  proposed  to 
continue  dredginfi  Bay  Ridge  and  Red  Hooic  channels  under  the 
authorized  continuing  contract. 

The  estimated  ainonnt  which  will  l>e  requirwl  under  the  contract 
foi  iho  fiscal  year  ending  June  30,  l!i(H,  is  $348,000.  It  is  ostiraated 
that  the  total  amount  excavated  Ijy  tliat  date  may  be  aitout  0,500,000 
cubic  yards,  which,  at  10  cents  per  yard,  would  amount  to  >fl50,U00; 
the  amount  already  appropriated  is  ♦(i02,OUC),  and  tlie  dilTerence  is 
believed  to  be  Buflteient  to  pay  all  obligationa  whicli  will  l>e  incurred 
up  to  Juno  30,  1!)04,  including  contingent  expenses,  but  nut  including 
percentages  to  be  retained  until  completion  of  contract. 

These  oliaunels  ai-e  in  the  collection  district  of  New  York,  of  which 
New  York  City  is  the  port  of  entry.  The  nearest  light-house  \b  the 
Statue  of  Lilwrty  Enlight«ning  the  World,  on  Bedlocs  Island,  about 
H  miles  west.  The  nearest  work  of  defense  is  Fort  Columbus,  Gov- 
ernors Islaud,  New  York. 

Money  niatement. 

Jnly  1 .  1W)1.  balance  i]nexi«niled $4H8, 815. 10 

Amount  ainiropriutod  by  iinnilry  civil  act  approved  Jane  28. 1902...      KM).  00(1. 00 

5a8.81.-(.10 

Jnne  ;iO.  IHOi.  ainonnt  itspcnded  during  fiscal  year $172,038.(12 

Jtine  30. 1902.  amonnt  withdrawn,  expenses  office.  C.  of  B.  .WO.  00 

173..^t8.fi3 

July  1.  1002.  lialancf  unexpended 410.270.48 

July  J,  1903.  outstanding  lialiilities 61,733.78 

Jnly  1 ,  1902,  Iwilance  available - 354.  .I.ja.  TO 

July  1, 1903,  amount  covered  by  uncompleted  contracts _ 1,947,747.60 

f Amount  (eMtiniuted)  reijuired  for  completion  of  eriHting  projeot_..  1,898,000.00 
Amount  tLat  can  be  profitably  expended  in  fiscal  year  endinfi;  June 

J     ;iO,  1904.  in  addition  to  the  balftncB  unexpended  Jnly  1,  11102 S48,000.00 

Submitted  in  compliance  with  requirements  of  eundiy  civil  act  of 

I     June  4.  1897. 

Appropriations  for  improving  Bay  Ridge  and  Red  Hook  i-hannels, 
New  York  llarl)or,  have  been  made  as  follows: 

Ftir  iireviim*  projecU. 


oThese  three  appropriationB,  aggregatinn  (BBO.OUU,  vers  applied  umler  continning  eontmct  U. 
drrdKine  Bay  Ri3«,  Red  Hook,  aurl  Buttermilk  ctasDiielB;  [tlseatimated  ttialsbout|J3U.»X>-«™ 
BpplM  tn  Baf  Ridge  and  Red  Hook  cbanDelH. 


iBspplied  to  dredgiQg  In  Qomums  Canal,  tbe  amoaota  ■^ 
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For  present  project  of  1899. 


Dredging 
Do... 
Do... 
Do... 


Total. 


Application. 


Date. 


Mar.  8,1860 
June  6,1900 
Mar.  8,1901 
June  28, 1908 


Amount. 


$100,000 
208,000 
140,000 
100,000 


608,000 


CONTRACT  IN  FORCE. 

For  excavating  Bay  Ridge  and  Red  Hook  channels,  1,200  feet  wide  and  40  feet 
deep  at  mean  low  water,  removing  22,000,000  cubic  yards,  more  or  less,  at  10  cents 
per  cubic  yard,  measured  in  scows. 

Name  of  contractor,  Hughes  Bros.  &  Bangs,  of  Syracuse,  N.  Y.;  date  of  con- 
tract, July  31, 18^,  and  supplemental  contract  dated  May  7,  1902,  providing  for 
begining  work  November  1, 1901,  instead  of  May  14, 1900:  expiration  of  contract, 
indefinite,  depending  upon  appropriations  by  Congress.    Work  in  progress. 


COMMERCIAL  STATISTICS. 


Statistics  for  the  calendar  year  1901  have  not  been  collected  in  detail. 

One  new  line  of  transportation — the  New  York  and  Hawaiian  Steamship  Line — 
has  been  established,  with  its  terminal  at  Forty-second  street,  Brooklyn,  during 
the  year  1901. 


G  3. 


IMPROVEMENT  OF  BUTTERMILK  CHANNEL.  NEW  YORK  HARBOR. 

The  improvement  of  this  channel  was  begun  in  1880;  in  1896  il 
was  consolidated  with  the  improvement  of  Bay  Ridge  and  Red  Hook 
channels,  under  a  project  completed  in  1899.  Since  that  time  it  has 
been  considered  separately. 

OPERATION  DURING  THE  FISCAL  YEAR  ENDING  JUNE   30,  1902. 

At  the  beginning  of  the  year  no  project  for  improvement  was  in 
progress  and  no  funds  for  work  were  available. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$90,000  for  "Improving  Buttermilk  Channel,  New  York  Harbor,  New 
York,  in  accordance  with  House  document  numbered  one  hundred 
and  twenty-two.  Fifty-sixth  Congress,  second  session,  with  a  view 
to  obtaining  a  channel  not  less  than  thirty  feet  deep."  A  project  for 
expenditure  of  this  appropriation  has  been  submitted. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Buttermilk  Channel  has  been  made  26  feet  deep  at  mean  low  water 
by  removing  the  shoals  (of  less  than  that  depth)  to  a  width  of  1,000 
feet.  It  retains  that  depth  generally,  except  on  the  west  side  near 
the  upper  end,  where  an  eddy  of  slack  water  at  the  convergence  of 
the  Buttermilk  Channel  and  East  River  tide?  causes  a  defKMSlt  of  soft 
sand. 
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PROPOSED  OPERATIONS. 

It  is  proposed  to  apply  the  available  funds  to  dredging  in  accord- 
ance with  the  terms  of  the  river  and  harbor  act  of  1902.  It  is  esti- 
mated that  they  will  suffice  to  make  the  channel  30  feet  deep  at  mean 
low  water  with  width  of  about  100  feet. 

Money  siaiement. 


Appropriations  for  improving  Buttermilk  Channel,  N«w  York  Har- 
bor, have  been  made  as  follows: 

For  preoiotu  projectt. 


Date. 

■nr.^„i 

fc'ilffi 

«.'  -.a 

•SB 

80.000 

loo'wo 

"" 

m.w} 

Mgrertlli 


tor  ImproTliu;  Bay  Bidge.  B«d  Book,  mod  BnHenuUk  cluimals, 


ImproTliu; . 
For  project  of  iyo2. 


Uut  about  |lfiO.00O 


a  applied  to  Bnttermilk 


Application. 

Date.        {  Amount. 

JunelS.l«Cu|         180,(01 

There  is  no  controct  in  force  for  improving  BnttermiDc  Channel. 


COHHKRCIAI,  STATISTICS. 

Ststiatlca  for  the  calendar  year  of  !90!  have  not  been  collected  In  detail. 


IMPROVEMENT  OF  GOWANUS  CREEK  CHANNEL,  NEW  TOBK. 
OPEHATIONS  DURING  THE   FISCAL   YEAR  ENDIKO  JUNE  30,  1902. 

At  the  betrinning  of  the  year  no  funds  were  available  for  continuing 
the  improvement. 

The  river  and  harbor  act,  approved  June  13,  1902,  appropriated  - 
(20,000  for  completing  the  improvement,  and  a  project  for  expendi- 
ture of  amount  has  been  submitted. 
BUG  1902 ti2 
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PRESENT  CONDITION   OF  CHANNEL. 


Tlie  channel  has  been  dredged  to  20  feet  depth  at  mean  low  water 
for  its  full  length  and  with  width  extending  to  within  15  feet  of  the 
pier  lines  on  either  side.  It  can  not  be  widened  to  the  pier  lines  with- 
out endangering  the  pierheads.  The  middle  part,  125  feet  wide,  has 
shoaled  about  3  feet  by  deposition  of  soft  mud.  The  sides,  more 
recently  dredged,  retain  nearly  the  depth  of  26  feet. 


PROPOSED   OPERATIONS. 

The  recent  appropriation,  made  for  completing  the  projects 
improvement,  is  believed  to  be  sufficient  for  that  purpose,  and  it  will 
be  so  applied. 

Money  statement 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1903.  $20, 000. 00 
Jnly  1,  1902,  balance  unexpended 20, 000. 00 

Appropriations  for  improving  Gowanus  Creek  Channel,  New  York 
Harbor,  have  been  as  follows: 


Application. 


Date. 


For  previous  projects:  Parts  of  the  appropriations  for  Qowanns  Bay  Mar. 8, 1881, 
channels,  applied  to  Qowanus  Creek,  estimated  to  amount  to  about  to  Jnly 
$76,000,  dredging  to  21  feet  depth.  i      13, 18»2. 

For  the  present  projecte  I 

Dredging  26  feet  deep ,  June  3,1806 

Do Mar.  8,1889 

Do Juneld,19(e 


Amount. 


Total 


$75,000 


25,000 
26,000 
20,000 


145,000 


COMMERCIAL  STATISTICS. 


No  statement  of  commerce  for  the  past  year  has  been  received. 


G5. 
ENLARGEMENT  OF  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 

PROJECT   FOR  WORK. 


The  sundry  civil  act  of  March  3,  1901,  contained  the  following 
appropriation : 

Toward  the  enlargement  of  Governors  Island,  two  hundred  thousand  dollars; 
and  for  the  erection  of  storehouses  and  other  necessary  huildings,  in  accordance 
with  the  plan  reported  by  a  board  composed  of  Maior-Q^neral  John  R.  Brooke, 
Colonel  George  L.  Gillespie,  and  Colonel  Amos  S.  Kimball,  dated  July  twenty- 
first  (August  seventeenth),  nineteen  hundred,  sixty  thousand  dollars;  in  all,  two 
hundred  and  sixty  thousand  dollars. 

A  project  for  expenditure  of  $200,000  of  this  appropriation, 
assigned  to  the  Engineer  Department,  was  submitted  June  14,  1901, 
and  approved  by  tlie  Secretary  of  War  July  5,  1901.  This  approval 
allotted  the  funds  as  follows: 
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1.  Construction  of  a  pile  dock  and  covered  wharf  on  the  north  shore 
to  communicate  with  the  storehouse  proposed  to  be  erected  by  the 
Quarteruiaster's  Department,  $65,000. 

2.  Excavating  a  channel  26  feet  deep  over  tlie  shoal  and  exterior 
and  adjacent  to  the  dock  and  wharf,  $75,000. 

3.  Building  a  crib  bulkhead  on  the  west  side  of  Buttermilk  Chan- 
nel, constituting  part  of  the  eastern  sea  wall  which  is  to  support  the 
enlargeuient  of  Governors  Island  over  the  southern  shoal. 

This  project  was  modified  August  22, 1901,  by  substituting  a  riprap 
bulkhead,  built  to  about  2  feet  above  mean  low  water,  for  the  crib 
bulkhead,  because  borings  showed  that  the  bottom  was  too  soft  to 
support  crib  work  without  going  to  great  depth  and  unduly  increas- 
ing the  cost. 

It  was  further  modified  so  as  to  provide  for  extending  and  repairing 
the  old  engineer  landing  near  Castle  Williams  to  admit  of  immediate 
use  for  landing  of  stores  by  the  Quartermaster's  Department  and  save 
rental  of  storehouses;  and  to  provide  a  depth  of  15  feet  at  mean  low 
water  at  that  landing,  to  be  obtained  by  dredging.  The  project  was 
again  modified  April  14,  1002,  so  as  to  defer  for  the  present  the  erec- 
tion of  a  steel  shed  or  cover  upon  the  wharf,  and  to  apply  the  funds 
intended  for  that  structui'e,  about  $35,000,  to  continuing  the  bulkhead 
for  enlargement  of  the  island. 

OPERATIONS   DURING  THE   FISCAL  YEAR  ENDING  JUNE   30,  1902. 

1,  Construction  of  pile  wharf. — Upon  recommendation  of  the  Quar- 
termaster's Department  the  general  plan  adopted  was  for  a  T-wharf, 
with  the  bridge  or  approach  40  feet  wide  and  180  feet  long,  starting 
from  the  north  sea  wall  at  a  point  about  900  feet  easterly  from  the 
center  of  Castle  Williams,  with  a  T-bead  parallel  to  the  channel  370 
feet  long  and  50  feet  wide.  Plans  were  drawn  up  in  accordance  with 
the  latest  adopted  practice  of  the  New  York  City  Dock  Department, 
and,  after  advertising  for  proposals,  a  contract  was  entered  into  with 
Messrs.  Rosevelt  &  Sullivan,  of  New  York  City,  for  building  the  wharf. 
Work  was  begun  December  17,  1901,  and  under  an  extension  of  the 
contract  is  now  nearly  completed.  It  is  in  daily  use  by  the  Quarter- 
master's Department,  which  has  laid  a  railroad  track  along  the  wharf 
and  connecting  with  the  large  warehouse  near  by.  To  complete  the 
wharf  there  remains  only  the  driving  of  about  50  fender  and  dolphin 
piles,  the  building  of  two  gangways,  and  the  placing  of  about  100  feet 
of  backing  log.  The  work  has  been  delayed  by  difficulty  in  obtain- 
ing white-oak  piles  of  the  requisite  length. 

Eight  iron  mooring  posts  and  eight  cleats  were  purchased  and 
placed  along  the  wharf,  under  open  market  transaction,  at  a  cost  of 
$696. 

2,  Dredging  in  front  of  the  wharf — To  provide  easy  access  to  the 
wharf  for  large  vessels,  it  was  decided  to  dredge  26  feet  deep  at  mean 
low  water  along  the  face  of  the  wharf,  extending  the  cuts  200  feet 
beyond  either  end  of  the  wharf,  and  then  deflecting  at  an  angle  of  30 
degrees,  until  deep  water  is  reached.  Under  a  formal  written  con- 
tract with  the  R.  G.  Packard  Dredging  Company,  work  was  begun 
November  22,  1901,  and  up  to  June  30,  1902,  69,944  cubic  yards  of 
sand,  gravel,  clay,  and  bowlders  were  removed,  completing  the  whole 
work  except  a  small  shoal  near  its  eastern  end,  and  which  the  con- 
tractor's dredge  was  not  able  to  move.  It  is  expected  that  tHSs^^^'^'^ 
will  be  removed  in  July. 
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The  first  cut  along  the  face  of  the  dock  was  made  before  the  dock 
piles  were  driven,  and  was  lapped  10  feet  over  the  line  for  the  face  of 
the  dock,  so  that  the  front  piles  would  be  driven  in  deep  water  with- 
out liability  of  settling  from  pressure  of  the  bank. 

In  parts  of  the  area  the  bank  was  of  stiff  red  clay,  which  would  not 
pass  through  the  doors  of  the  scows.  The  contractor  tried  washing 
the  wells  of  the  scow  with  crude  petroleum^  but  with  little  success. 
Afterwards  he  brought  scows  to  the  work  with  each  well  containing 
about  20  yards  of  soft  mud  (dredged  under  a  private  contract  in 
Atlantic  Basin),  and  this  enabled  him  to  dump  the  clay  with  compara- 
tivel}^  little  trouble. 

S,  Riprap  bidkJtead, — This  consists  of  a  substructure  rising  to 
about  2  feet  above  low  water  and  12  feet  wide  on  top,  on  which  it  is 
designed  ultimately,  and  after  the  riprap  has  settled,  to  place  an 
upper  wall  to  retain  the  embankment.  After  advertising  for  pro- 
posals, a  contract  was  entered  into  with  Brown  &  Fleming,  of  New 
York  City,  to  build  the  riprap  bulkhead,  furnishing  and  placing  the 
stone  at  the  rate  of  35  cents  i>er  ton  of  2,240  pounds.  This  price 
represents  hardly  the  cost  of  freighting  and  placing  the  stone;  it 
results  from  the  excavation  of  the  New  York  City  rapid  transit  sub- 
way, where  great  quantities  of  stone  suitable  for  this  work  are  taken 
out  and  must  be  gotten  rid  of  at  once — a  peculiarly  favorable  condi- 
tion for  the  building  of  this  bulkhead. 

Work  under  the  contract  was  begun  November  27,  1901,  and  up  to 
the  close  of  the  fiscal  year  128,806  tons  of  stone  had  been  placed,  com- 
pleting 2,430  linear  feet  of  the  bulkhead,  with  750  feet  additional  in 
progress.  The  entire  southeast  wall  along  Buttermilk  Channel,  2,230 
feet  long,  is  completed  up  to  2  feet  above  low  water;  the  southwest 
wall  or  cross  wall  was  begun,  and  operations  upon  it  were  suspended 
to  admit  of  completion  of  arrangements  for  a  further  extension  of  the 
proposed  enlargement  according  to  plans  presented  by  Messrs.  McKim, 
Mead  &  White,  architects;  the  northwest  wall,  along  the  North  River 
side,  is  begun,  200  linear  feet  of  it  being  completed  to  full  dimensions. 

By  act  of  the  legislature  of  the  State  of  New  York,  passed  Febru- 
ary 27,  1901,  a  grant  of  land  under  water  was  made  conveying  to  the 
United  States  the  land  to  be  covered  by  the  bulkhead  as  originally 
designed ;  the  extension  proposed  by  the  architects  can  not  be  built 
until  the  grant  of  land  is  correspondingly  extended. 

The  wall  as  built  consists  of  a  core  of  small  stones,  faced  on  the 
outer  sides  with  large  stones;  it  is  nearly  water-tight  and,  from  care- 
ful levels,  seems  to  settle  about  2  inches  within  a  month  from  com- 
pletion and  thereafter  to  remain  undisturbed. 

A  platform  12  by  12  feet  has  been  built  on  piles  at  the  outer  end 
of  the  northwest  wall  on  which  a  light  and  fog  bell  have  been  mounted. 
This  was  done  as  a  precautionary  measure  to  prevent  a  possible  acci- 
dent, particularly  to  ferrj'^boats,  where  the  result  of  any  such  accident 
would  be  very  serious,  although  the  work  in  progress  is  so  well  known 
that  it  ought  to  be  avoided  in  any  case. 

4.  Engineer  landing. — This  small  dock  near  Castle  Williams  was 
extended  to  9^  feet  depth  at  mean  low  water,  with  a  landing  face  51 
feet  long,  and  the  area  in  front  of  it  was  dredged  to  15  feet  depth  to 
meet  emergencies  requiring  the  immediate  removal  of  stores  to  Gov- 
ernors Island.  This  work  was  done  in  September  and  October,  1901, 
under  two  open-market  agreements,  one  for  dock  repair,  filling,  and 
extension,  at  a  cost  of  t2,850,  and  one  for  dredging,  at  a  cost  of  C3,850. 

During  the  dredging  three  submarine  cables  were  picked  up  by  the 
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dredge  and  considerably  injured  or  broken.  Though  these  cables 
landed  at  a  dock  belonging  to  the  Engineer  Department,  no  permis- 
sion had  ever  been  asked  to  land  them  there  and  their  locations  were 
not  known  to  this  office.  They  were  subsequently  removed,  repaired, 
and  relaid  without  cost  to  the  Engineer  Department. 

PROPOSED   OPERATIONS. 

With  the  available  funds  it  is  proposed  to  complete  the  wharf  and 
the  dredging  in  front  of  it  and  to  extend  the  riprap  bulkhead  along 
the  North  River  side  up  to  the  sea  wall  near  Castle  Williams. 

Future  appropriations  should  be  applied  to  completing  the  enlarge- 
ment of  the  island. 

Money  statement. 

July  1 ,  190 1 ,  balance  unexpended $200, 000. 00 

Amount  appropriated  by  general  deficiency  act  approved  July  1.  UM)2.  200,000.00 

400,000.00 
June  80,  1902,  amount  eii)ended  during  fiscal  year 109, 493. 99 


July  1 . 1 902 ,  balance  unexpended _ 290, 506.  Ql 

July  1 ,  1902,  outstanding  liabilities 29, 659. 20 


July  1,  1902.  balance  available .260,846.81 


July  1 ,  1902,  amount  covered  by  uncompleted  contracts _ .     26. 822. 90 

Amount  (estimated)  required  for  completion  of  existing  project 625, 000. 00 

Amount  that  can  \ye  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 400, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

The  appropriations  made  for  this  work  are:  $260,000  made  by  the 
sundry  civil  act  of  1901,  of  which  $200, CK)0  were  appropriated  forwork 
assigned  to  the  Engineer  Department;  and  $200,000  by  the  general  defi- 
ciency act  approved  July  1,  1902. 


CONTRACTS  IN  FORCE. 

Dredging: 

Name  of  contractor:  R.  G.  Packard  Comi)any,  130  Pearl  street,  New  York  City. 

Date  of  contract:  October  12.  1901. 

Date  of  approval:  October  30,  1901. 

Dat€  for  completion:  May  9, 1902. 

Extension  of  contract:  Time  of  completion  waived  for  a  period  of  two  months 
(authority  of  Chief  of  Engineers),  or  July  11,  1902. 

Qiiantity:  89,750  cubic  yards  of  material,  at  78  cents  per  cubic  yard. 
Building  pile  dock: 

Name  of  contractor:  Rosevelt  &  Sullivan,  80  New  street.  New  York  City. 

Date  of  contract:  October  12,  1901. 

Date  of  approval:  October  25,  1901. 

Date  for  completion:  April  4,  1902. 

Total  cost  of  construction:  Approximately  $25,362.16. 

Extension  of  contract:  Time  of  completion  waived  by  authority  of  Chief  of 
Engineers  for  a  reasonable  period. 
Building  riprap  bulkhead: 

Name  of  (contractor:  Brown  &  Fleming,  129  Broad  street,  New  York  City. 

Date  of  contract:  November  12,  1901. 

Date  of  approval:  November  27,  1901. 

Date  for  beginning:  December  17,  1901. 

Date  for  completion:  June  16, 1902. 

Quantity:  142.000  tons,  at  35  cents  per  ton. 

Extension  of  contract:  Time  of  completion  waived  for  two  montKt^  ^««v"5sr«sasb 
21,  1902,  or  August  21,  1902. 
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G  6. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTXNG  OB 

ENDANGERING  NAVIGATION. 

1,  Wreck  in  Red  Hook  Chaiinel  off  Co  never  street,  Brooklyn. — This 
wreck  lay  in  about  20  feet  of  water  on  the  bank  of  the  Red  Hook 
Channel,  and  had  a  least  depth  of  8  feet  upon  it. 

An  allotment  of  $500  was  made  December  13,  1901,  for  removal  of 
this  wreck.  After  advertising  for  proposals,  the  offer  of  the  Hud- 
son River  Lighterage  Company  to  remove  the  wreck  bodily  for  the 
sum  of  $350  and  to  purchase  the  hulk  and  contents  for  $100  was 
accepted. 

The  wreck  was  removed  January  2,  1902,  and  deposited  behind  the 
bulkhead  line,  aground  at  high  tide,  at  Edgewater,  N.  J.,  at  net  cost 
to  the  United  States  of  $250.  It  was  found  to  be  an  old  lighter,  with 
no  mark  by  which  its  name  or  former  ownership  could  be  determined. 

2,  Barges  lAchtenfels  Bros.y  Ringleader ^  and  P,  J,  Carleton. — The 
barge  Lichtenfels  Bros.^  loaded  with  soft  coal,  sunk  February  22, 
1902,  and  lay  in  water  20  feet  deep,  1,000  feet  west  of  the  Main  Ship 
Channel  and  in  the  fair  way  for  sailing  vessels. 

The  barges  Ringleader  and  P.  */.  Carleton^  also  coal  laden,  sunk 
early  in  March,  1902,  and  lay  in  water  20  to  25  feet  deep,  about  6,500 
feet  southwest  from  Romer  light-house. 

These  wrecks  were  abandoned,  and  the  removal  was  authorized. 
After  inviting  proposals,  the  offer  of  the  Sound  and  Coast  Wrecking 
Company,  of  Bridgeport,  Conn.,  to  completely  remove  the  Lichtenfels 
Bros,  for  the  sum  of  $3,900,  and  the  offer  of  the  Merritt  <fc  Chapman 
Derrick  and  Wrecking  Company  to  completely  remove  the  Ringleader 
and  the  P.  J.  Carleton  for  the  sum  of  $14,669  net  were  accepted. 
An  allotment  of  $19,500  was  made  April  28,  1902,  to  provide  for  the 
removal  of  these  wrecks  and  necessary  inspection  expenses. 

Work  was  begun  soon  after.  The  coal  has  been  removed  from  the 
lAchtenfels  Bros.,  the  wreck  broken  up  and  almost  wholly  removed. 
The  Ringleailer  has  been  removed,  but  not  yet  finally  disposed  of. 
The  coal  is  now  being  taken  out  of  the  P.  J.  Carleton. 

S.  Schooner  Jacob  RivelL — This  schooner,  with  cargo  of  brick, 
attempted  to  cross  the  shoal  south  of  Governors  Island  during  a  thick 
snow  squall  about  noon  of  March  5,  1902.  She  struck  the  bulkhead, 
drifted  south  and  lay  in  water  20  feet  deep  on  the  shoal,  about  800  feet 
from  the  bulkhead.  An  allotment  of  $75  was  made  for  the  purpose  of 
dragging  the  wreck  behind  the  bulkhead,  but  it  was  found  that  the 
vessel  had  settled  so  deep  into  the  bottom  that  it  could  not  be  moved 
without  lifting.  An  additional  allotment  of  $325  was  made  for  her 
complete  removal ;  and  after  advertising  for  offers,  the  offer  of  J.  F. 
Baxter,  of  New  York,  N.  Y.,  was  accepted  to  remove  and  dispase  of 
the  wreck  for  the  net  sum  of  $146.  The  wreck  was  lifted^by  pontoons 
May  23,  1902,  and  the  following  day  was  grounded  at  high  water 
behind  the  bulkhead  line  at  Weehawken,  N.  J.  An  inspection  May 
31,  1902,  showed  that  it  was  placed  where  it  would  not  be  liable  to 
escape  into  navigable  waters. 
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CONTRACTS  IN   POKCE  DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,  1902. 

Under  emergency: 

For  removal  of  wrecked  barge  Lichtenfels  Bros,  from  New  York  Harbor. 

Name  of  contractor:  The  Sound  and  Ck>a8t  Wrecking  Company,  of  Bridge- 
port, Conn. 

Date  of  contract:  May  7, 1902. 

Date  of  commencement  and  completion:  Within  8  weeks  from  date  of  con- 
tract. 

Extension  of  contract:  30  days  from  Jnlv  2, 1902. 

Total  consideration  of  contract:  $3,945,  less  $45  for  barge  and  contents, 
or  $3,900  net. 
For  removal  of  sunken  coal  barges  Ringleader  and  P.  J.  Carleton  from  New 
York  Harbor,  N.  Y. 

Name  of  contractor:  Merritt  &  Chapman  Derrick  and  Wrecking  Com- 
pany, of  New  York  City,  N.  Y. 

Date  of  contract:  May  6,  1902. 

Date  of  beginning:  Within  15  days  from  date  of  contract. 

Date  of  completion:  Within  50  days  from  date  of  conmiencement  (Sun- 
days and  legal  holidays  excepted). 

Total  consideration  of  contract:  $14,725,  less  $28  for  each  wreck  and  their 
contents,  or  $14,669  net. 


G7. 

MODIFICATION  OF  HARBOR  LINES  IN  BUTTERMILK  CHANNEL,  NEW 
YORK  HARBOR,  AT  ATLANTIC  BASIN,  BROOKLYN,  NEW  YORK. 

War  Department, 
Office  of  the  Secretary, 

[Memorandum  for  the  Chief  of  Engineers.] 

Papers  presented  by  Mr.  Charles  E.  Hotchkiss,  representative  of 
the  New  York  Dock  Company,  regarding  change  in  harbor  lines  at 
the  Atlantic  Basin. 

Respectfully  referred,  by  direction  of  the  Secretary  of  War,  to  the 
Chief  of  Engineers. 

M.  O.  Chance, 
Privaie  Secretary, 

Decebiber  19,  1901. 

LETTER  OF  MR.  JULIEN  T.  DAVIES. 

Da  VIES,  Stone  &  Auerbach, 
Mutual  Life  Building,  32  Nassau  Street, 

New  York,  December  16,  1901, 

My  Dear  Mr.  Secretary:  Allow  me  to  introduce  to  you  Mr. 
Charles  E.  Hotchkiss,  of  our  Arm,  who  comes  to  Washington  as  the 
representative  of  the  New  York  Dock  Company,  which,  you  may 
remember,  is  the  successor  of  the  old  Brooklyn  Wharf  and  Ware- 
house Company. 

He  will  explain  to  j^ou  that  this  company  is  now  about  to  improve 
its  water  front  at  the  Atlantic  Basin  and  that  there  is  a  discrt'^'^^^^^s^ 
in  the  harbor  lines  which  it  will  be  greatly  to  the  advantafe^'^^'^^'^^^ 
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company  as  well  as  to  the  general  public  to  have  rectified.  It  is 
impossible  to  go  on  with  the  contemplated  improvements  at  this  point 
until  this  difficulty  has  been  removed. 

Mr.  David  H.  King,  jr.,  is  the  president,  and  Mr.  Adrian  laelin,  jr., 
is  the  vice-president  of  the  New  York  Company.  Frederic  P.  Olcott, 
Frederic  Cioniwell,  Walter  G.  Oakman,  Jacob  L.  Greene,  George  W. 
Young,  and  others  are  directors,  and  this  company  owns  about  2^ 
miles  of  water  front  on  the  Brooklyn  shore,  so  that  you  will  see  that 
it  is  a  substantial  enterprise. 

Thanking  you  in  advance  for  your  kind  attention  in  the  matter, 
I  am, 

Siucerelv,  vours,  JULIBN  T.  Daviks. 

Hon.  Elihu  Root, 

Secretary  of  War, 

[Second  indoreement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  20,  1901, 

Respectfully  referred  to  Col.  Chas.  R.  Suter,  Corps  of  Engineers, 
for  consideration  and  report  by  the  New  York  Harbor  Line  Board. 

G.  L.  Gillespie, 
Brig,  Oen,,  Chief  of  Engineers^ 

U.  S,  Arviy, 

[Third  indorsement.] 

New  York  Harbor  Line  Board, 

Army  Building, 
Neio  York  Cifyy  Jarvaary  16,  1902, 

Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  report  of  the  New  York  Harbor  Line  Board  of  this  date. 

Chas.  R.  Suter, 
Colonel,  Corps  of  Engineers, 
President  Harbor  lAne  Board, 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  20,  1902, 

Respectfully  returned  to  the  Secretary  of  War. 
The  New  York  Dock  Company  requests  modification  of  the  harbor 
lines  along  the  water  front  at  the  Atlantic  Basin,  in  the  city  of  New 
York,  borough  of  Brooklyn. 

The  matter  has  been  referred  for  consideration  by  the  New  York 

York  Harbor  Line  Board,  and  inviting  attention  to  the  board's  report 

of  January  16,  1902,  herewith,  it  is  recommended  that  the  modified 

^s  selected  be  approved.     These  lines  are  indicated  upon  the  accom- 

ying  charts  and  described  in  the  board's  report,  and  it  is  further 

«  Not  printed. 
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recommended  that  the  Secretary  place  his  approval  upon  both  the 
map  and  the  rei)ort,  which  have  been  prepared  for  his  signature. 

G.  L.  Gillespie, 
Brig.  Gen, ,  Chief  of  Engineers^ 

U.  S,  Arviy, 


report  of  the  new  york  harbor  line  board. 

Harbor  Line  Board, 
New  York  City,  January  16,  1902, 

General:  The  New  York  Harbor  Line  Board  has  carefully  con- 
sidered the  application  of  the  New  York  Dock  Company  for  modifica- 
tion of  existing  harbor  lines  at  Atlantic  Basin,  New  York  Harbor, 
referred  to  the  board  for  consideration  and  report  by  your  indorse- 
ment of  December  20,  1901,  and  has  the  honor  to  submit  the  follow- 
ing report  thereon : 

In  its  report  of  February  18, 1890,  the  New  York  Harbor  Line  Board, 
recommending  for  adoption  harbor  lines  from  south  pier  at  Hamilton 
avenue  ferry  to  Red  Hook  (Partition  street),  states  that: 

The  pier  head  line  on  this  front  was  recommended  by  the  special  board  in  their 
report  to  the  governor  of  the  State  of  New  York,  dated  May  5, 1875,  and  was 
enacted  by  chapter  491,  act  of  legislature  of  the  State  of  New  York,  passed  June 
6,  1884.     (For  copy  of  act  see  paragraph  7,  page  13.) 

The  bulkhead  line  on  this  front  was  adhered  to  by  the  New  York  harbor  com- 
missioners January,  1857,  as  established  by  chapter  268,  act  of  the  legislature  ot 
the  State  of  New  York,  passed  May  28, 1841 ,  whicn  is  described  as  follows:    ♦    ♦    ♦ 

At  that  time  the  Board  adhered  to  the  line  of  1841  under  the  assump- 
tion that  it  was  coincident  with  the  face  of  the  bulkhead  of  Atlantic 
Basin  as  built,  and  which  was  believed  to  be  identical  with  the  pier- 
head and  bulkhead  line  described  in  the  report  of  the  New  York  Har- 
bor Commissioners  of  1857,  but  which  line  was  not  drawn  upon  their 
maps.  The  maps  which  were  at  that  time  available  by  the  Board 
apparently  confirmed  the  view  that  the  line  of  1841  was  coincident 
with  the  face  of  the  bulkhead  as  built.  It  is  now  shown  by  the  maps 
of  the  Department  of  Docks  and  Ferries  of  the  City  of  New  York, 
issued  in  1899,  that  the  harbor  line  of  1841  which  was  approved  by 
the  Secretary  of  War,  March  4,  1890,  cuts  the  bulkhead  of  Atlantic 
Basin  near  Hamilton  avenue  by  about  12  feet,  which  is  the  maximum. 

The  modified  harbor  lines  which  the  Board  now  recommends  for 
the  locality,  clear  the  existing  bulkheads  and  are  extended  toward 
the  river  from  zero  at  the  southerly  end  of  the  new  lines  to  about  30 
feet  at  Hamilton  avenue. 

A  tracing  is  forwarded  hei'ewith  showing  the  modified  lines  now 
recommended  for  approval.  These  new  harbor  lines  are  described  as 
follows: 

The  bulkhead  line  begins  at  a  pioint  in  the  westerly  prolongation  of  the  north- 
erly side  of  Cofifey  (formerly  Partition)  street,  845  feet  from  the  westerly  side  of 
Ferris  street;  thence  northeasterly  in  a  straight  line  to  a  point  in  the  westerly  side 
of  Hamilton  avenue,  produced,  northerly,  140  feet  from  the  northerly  side  of 
Pier  North;  thence  southerly  in  a  straight  line  along  the  westerly  side  of  Hamil- 
ton avenue,  produced,  until  it  meets  the  bulkhead  line  approved  by  the  Secretary 
of  War,  March  4,  1890. 

The  pier  head  line  along  this  front,  which  is  practically  identical  with  tba  v^sst 
head  line  approved  by  the  Secretary  of  War  March  4,  1890,  coinci^«»'^^f^^i^  "'^'^ 
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bulkhead  line  to  a  point  1 ,200  feet  southwesterly  from  the  terminal  point  in  the  west- 
erly side  of  Hamilton  avenue,  produced  northerly,  140  feet  from  the  northerly  side 
of  Pier  North:  thence  the  pier  head  line  departs  from  the  bulkhead  line  and  con- 
tinues in  a  straight  line  to  the  terminal  point  of  the  pier  head  line  approved  by  the 
Secretary  of  War  November  17,  1897,  said  point  being  in  the  westerly  prolonga- 
tion of  a  line  perpendicular  to  the  north  side  of  Pier  North  279  feet  therefrom 
and  23.5  feet  west  from  the  westerly  side  of  Hamilton  avenue. 

Resix^ct fully  submitted. 

Chas.  R.  Suter, 
Colonely  Corps  of  Engineers. 

S.  M.  Mansfield, 
Colotiel,  Corps  of  Engineers. 
W.  L.  Marshall, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  GiLLESPiE, 

Chief  of  Engineers,  U.  S.  Army. 

War  Department, 

Febrnary  2 J,,  1902. 
Approved. 

Wm.  CARy  Sanger, 
Assistant  Secretary  of  War. 


G  8. 

MODIFICATION    OF    HARBOR    LINES  AROUND    SHOOTERS    ISLAND. 

NEW  YORK  HARBOR,  NEW  YORK. 

New  York,  January  23,  1U02. 

Dear  Sir:  We  hereby  respectfully  apply  to  the  War  Department 
for  x)ermi8sion  to  extend  launching  slips  and  staging  piers  on  south 
side  of  our  shipyard,  Shooters  Island,  New  Y'ork,  to  the  yellow  line 
between  the  points  marked  by  arrows  **A"  and  "B,"  on  plans  sub- 
mitted herewith. 

We  also  respectfully  request  your  Department  to  extend  the  bound- 
ary lines  of  bulkheads  and  piers  on  south  and  westerly  sides  of  Shootei-s 
Island,  to  conform  to  the  yellow  line  shown  on  accompanying  plans. 
Yours,  respectfully. 

The  Townsend  and  Downey  Shipbuilding  and  Repair  Co., 

Wallace  Downey,  Pres^ideni. 

Hon.  Elihu  Root, 

Secretary  of  War. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  29,  1902. 

Respectfully  referred  to  Col.  Charles  R.  Suter,  Corps  of  Engineers, 
president  New  York  Harbor  Line  Board,  for  report. 
To  be  returned. 

G.  L.  Gillespie, 
Brig.  Oen.,  Chief  of  Engineers^ 

U.  S.  Army. 
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[Third  IndorBement.] 

New  York  Harbor  Line  Board, 

Army  Building, 
New  York  City,  March  H,  1902. 

Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  report  of  the  New  York  Harbor  Line  Board  of  this  date. 

Chas.  R.  Suter, 
Colonel^  Corps  of  Engineers, 

President  of  tJie  Board, 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  27,  1902. 

Respectfully  returned  to  the  Secretary  of  War. 

Modification  of  the  established  harbor  lines  around  Shooters  Island, 
New  York  Harbor,  is  requested  by  the  Townsend-Downey  Shipbuild- 
ing and  Repair  Company. 

The  matter  has  received  consideration  by  the  New  York  Harbor 
Line  Board,  to  whose  report  of  the  24th  instant  attention  is  respect- 
fully invited. 

It  is  recommended  that  the  modified  line  selected  by  the  Board  be 
approved,  and  that  the  Secretary  place  his  approval  upon  both  the 
report  and  the  accompanying  tracing,^  which  have  been  prepared  for 
his  signature. 

The  modified  lines  recommended  are  substantially  the  same  as  those 
indicated  by  the  company  in  its  application. 

G.  L.  Gillespie, 
Brig.  Gen.,  Chief  of  Engineers, 

U,  8.  Army. 

Note. — The  lines  referred  to  above  and  shown  on  the  map  men- 
tioned were  approved  by  the  Secretary  of  War,  under  date  of  March 
29,  1902,  the  approval  being  indicated  on  the  map. 


report  of  the   new  YORK  HARBOR  LINE   BOARD. 

Harbor  Line  Board, 
New  York  City,  March  2^,  1902. 

General:  The  New  York  Harbor  Line  Boai*d  has  the  honor  to  sub- 
mit the  following  report  on  thfe  application  of  the  Townsend  and 
Downey  Shipbuilding  and  Repair  Company  for  extension  of  existing 
harbor  lines  around  Shooters  Island,  N.  Y.,  which  was  referred  to  the 
Board  for  report  by  your  indorsement  of  January  29,  1902. 

This  application  seems  to  have  been  made  for  the  purpose  of  adapt- 
ing the  harbor  lines  to  the  actual  constructions  existing  at  Shooters 
Island  January  4,  1800,  when  the  original  lines  for  that  locality  were 
approved  by  the  Secretary  of  War,  and  for  the  additional  purpose  of 
avoiding  broken  lines.  Part  of  the  bulkhead  lines  approved  in  1890 
were  drawn  within  the  actual  lines  of  solid  filling  then  existing,  and 
after  careful  consideration  of  this  matter  the  Board  now  recommends 


«  Not  printed. 
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that  the  present  lines  be  modified  as  shown  on  a  tracing  which  accom- 
panies this  report.  If  the  proposed  modification  is  approved  by  the 
Secretary  of  War,  it  will  be  substantially  equivalent  to  the  granting 
of  the  application  of  the  Townsend  and  Downey  Shipbuilding  and 
Repair  Company,  as  well  as  legalizing  the  actual  constructions  now 
existing  and  in  place  January  4,  1890. 
The  lines  recommended  for  adoption  are  described  as  follows: 

PIERHEAD  LINE. 

Beginning  at  a  point  on  the  southerly  side  of  Shooters  Island,  marked  A  on  the 
accompanying  map,  coincident  with  the  point  similarly  marked  on  the  map  show- 
ing the  harbor  lines  around  Shooters  Island,  approved  by  the  Secretary  of  War  Jan- 
uary 4,  1890;  also  coincident  with  the  point  mentioned  in  the  description  of  the 
grant  of  land  under  water  granted  by  the  State  of  New  York  under  dates  of 
June  12  and  July  5,  1879;  thence  easterly  in  a  straight  line  bearing  S.  80**  39'  20" 
E.  156.56  feet;  thence  easterly  in  a  straight  line  bearing  S.  SS"  9'  38"  E.  1,294.4 
feet;  thence  northerly  in  a  straight  line  ^ong  the  pierhead  line  approved  by  the 
Secretary  of  War  January  4,  1890,  bearing  N.  5"  54'  E.  944  feet;  thence  westerly 
in  a  straight  line  along  the  pierhead  line  approved  by  the  Secretary  of  War  Janu- 
ary 4,  1890,  and  70  feet  beyond,  bearing  N.  Qf}"  20'  W.  1,870.46  feet;  thence  south- 
erly in  a  straight  line  bearing  S.  3*^  56'  49 '  W.  1,448.08  feet;  thence  southeasterly 
in  a  straight  line  bearing  S.  50^  41'  40 '  E.  328.5  feet  to  the  point  and  place  of 
beginning. 

BULKHEAD  LINE. 

Beginning  at  the  aforesaid  point  in  the  pierhead  line  marked  A;  thence  south- 
easterly coincident  with  the  pierhead  line  in  a  straight  line  bearing  S.  80''  39'  20" 
E.  156.56  feet;  thence  easterly  in  a  straight  line  bearing  S.  88°  9'  38"  E.  1 ,294.4  feet; 
{hence  northerly  in  a  straight  line  bearing  N.  5^^  54'  E.  135  feet;  thence  the  bulk- 
head line  departs  from  the  pierhead  line  and  continues  westerly  along  the  bulk- 
head line  approved  by  the  Secretary  of  War  January  4,  1890,  m  a  straight  line 
bearing  N.  88°  44'  W.  600  feet;  thence  northerly  in  a  straight  line  bearing  N.  5^ 
54'  E.  426.98  feet;  thence  northwesterly  in  a  straight  line  bearing  N.  65°  20'  W. 
957.34  feet;  thence  southwesterly  in  a  straight  line  bearing  S.  72°  02'  40"  W.  260.5 
feet;  thence  the  bulkhead  line  joins  the  modified  pierhead  line  and  continues 
southerly  coincident  with  the  pierhead  line  in  a  straight  line  bearing  S.  3°  56'  49 ' 
W.  617.99  feet;  thence  southeasterly  in  a  straight  line  bearing  S.  50°  41'  40 'E.  828.5 
feet  to  the  point  and  place  of  beginning. 

The  bearings  quoted  in  the  above  description  refer  to  the  magnetic 
meridian  of  1872,  which  varied  west  7°  56'  from  the  true  meridian. 


Respectfully  submitted. 


Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  Army. 


Chas.  R.  Suteb, 
Colonely  Corps  of  Engineers. 

S.  M.  Mansfield, 
Colonely  Corps  of  Engineers. 

W.  L.  Marshall, 
Major,  Corps  of  Engineers. 


G  g. 

MODIFICATION  OF  HARBOR  LINES  AT    ELLIS  ISLAND,  NEW  YORK 

HARBOR,  NEW  YORK. 

Treasury  Department, 

Office  of  the  Secretary, 
Washington^  December  7,  1900. 

Sir:  Under  date  of  May  14, 1900,  this  Department  had  the  honor  to 
address  a  communication  to  you,  relative  to  the  efforts  which  were 
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then  being  made  by  one  Edwin  F.  Cragin  to  secnre  i)ermi88ion  to 
construct  an  island  between  Ellis  Island  and  Bedloe  Island,  New  York 
Harbor,  for  the  purpose  of  erecting  thereon  certain  wharves,  store- 
houses, etc.  Copies  of  papers  and  a  map  showing  the  proposed  loca- 
tion of  said  island,  etc.,  were  inclosed  with  said  letter,  and  this 
Department  requested  that  before  favorable  action  was  taken  by  your 
Department  in  reference  thereto,  this  Department  be  accorded  an 
opportunity  to  be  heard  in  reference  to  its  needs  in  connection  with 
the  branch  of  the  United  States  Immigration  Service  to  be  put  into 
oj)eration  on  Ellis  Island,  upon  the  completion  of  the  buildings,  etc., 
now  in  course  of  construction  thereon. 

This  Department  has  now  in  contemplation  the  further  enlargement 
of  Ellis  Island  by  the  construction  of  an  addition  to  the  new  or  south- 
west portion  of  said  island,  800  by  410  feet,  as  shown  on  the  accom- 
pan3ing  plat.  It  is  proposed  to  utilize  said  addition  for  the  erection 
of  a  United  States  marine  hospital,  and  for  the  purposes  of  the  United 
States  Marine  Hospital  Service. 

I  have  the  honor  to  transmit  herewith  a  tracing^  showing  the  loca- 
tion and  extent  of  said  proposed  addition  to  Ellis  Island,  and  to 
request  that  you  will,  under  the  provisions  of  the  act  of  Congress, 
entitled  "An  act  making  appropriation  for  the  construction,  repair 
and  preservation  of  certain  works  on  rivers  and  harbors,  and  for 
other  purposes,"  approved  March  3,  1899,  issue  such  authorization 
as  may  be  necessary  for  this  Department  to  use  so  much  of  New  York 
Harbor  as  may  be  required  for  the  purpose  of  making  the  proposed 
extension  to  Ellis  Island. 

As  the  enlargement  of  Ellis  Island  as  contemplated  in  the  foregoing 
application  will  encroach  upon  the  territory  embraced  in  the  plans  of 
the  syndicate  hereinbefore  referred  to,  and  as  the  proximity  of  any 
other  island  or  structure  within  a  distance  of  500  feet  from  Ellis  Island 
would  be  objectionable,  and  defeat  the  very  object  for  which  the 
United  States  immigration  service  at  New  York  City  has  been  isolated, 
it  is  requested  that  preference  be  given  by  your  Department  to  the 
foregoing  application,  and  that  no  favorable  action  be  taken  by  your 
Department  upon  the  application  of  said  syndicate,  or  other  person 
or  corporation  who  may  seek  to  place  any  construction  of  any  kind 
in  proximity  to  Ellis  Island,  without  giving  this  Department  an  oppor- 
tunity to  be  heard  in  oi)position  thereto. 
Respectfully, 

L.  J.  Gage,  Secretary, 

The  Secretary  of  War. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  22,  1900, 

Respectfully  referred  to  Col.  Henry  M.  Robert,  Corps  of  Engineers, 
for  consideration  and  report  by  the  New  York  Harbor  Line  Board. 
To  be  returned. 
By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 

Ltexd,  Col,^  Corj^s  of  Engineers. 


«  Not  printed. 
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[Third  indorsement.] 

New  York  Harbor  Line  Board, 

Army  Building, 
New  York  CUy^  January  29^  liX)l, 

Respectfully  returned  to  the  Chief  of  Engineers,  inviting  att-ention 
to  report  of  this  date.  ^^^^^  ^    j^^^^^^^^ 

Colonel,  Corps  of  Engineers^ 
President  of  trie  Board, 

[Fourth  indorsement.] 

Office  Chief  op  Engineers, 

U.  S.  ARltfY, 

February  1,  1901. 

Respectfully  returned  to  the  Secretary  of  War. 

Application  is  made  by  the  Secretary  of  the  Treasury  for  permission 
to  enlarge  Ellis  Island  in  New  York  Harbor,  as  shown  on  accompany- 
ing tracing,  for  the  erection  of  a  United  States  marine  hospital  and 
for  use  of  the  United  States  Marine-Hospital  Service. 

The  matter  has  been  investigated  by  the  New  York  Harbor  Line 
Board,  whose  report  of  the  29th  ultimo  is  herewith. 

The  bearing  of  this  application  upon  a  pending  application  of  Mr. 
Edward  F.  Cragin  for  permission  to  build  an  island  between  Ellis 
and  Bedloe  islands  has  received  full  consideration  and  the  Board 
concludes  that  the  public  interests  are  paramount  and  that  Ellis 
Lsland  should  be  extended  as  far  as  required  for  public  purposes,  even 
though  the  Secretary  of  War  decide  to  permit  the  building  of  an 
island  between  it  and  Bedloe  (Liberty)  Island. 

The  granting  of  the  within  request  involves  the  modification  of 
existing  harbor  lines,  and  the  Board  recommends  that  the  harbor  line 
be  modified  by  extending  the  pier-head  line  and  bulkhead  line  on  the 
northwesterly  side  of  the  island  410  feet  in  a  southwesterly  direction, 
thence  1,125  feet  in  a  line  at  right  angles  to  the  last  line,  thence  410 
feet  at  right  angles  to  the  last  line  until  it  unites  with  the  present 
pier-head  and  bulkhead  line  on  the  southeasterly  side  of  the  island. 

The  modified  line  is  shown  in  brown  on  the  accompanying  map^ 
and  is  recommended  for  approval. 

The  map  has  been  prepared  for  the  signature  of  the  Secretary. 

A  copy  of  a  letter «  of  January  29  from  Mr.  Cragin,  requesting  that 
action  in  this  matter  be  held  in  abeyance,  and  a  letter®  of  January 
30  by  Colonel  Robert  for  the  Board  in  regard  to  the  same  are  also 
herewith.  j^^^^  ^^  Wilson, 

Brig.  Oen.,  Chief  of  Engineers, 

tj.  8.  Army. 

Note. — The  lines  referred  to  above  and  shown  on  the  map  mentioned 
were  approved  by  the  Secretary  of  War  under  date  of  July  1,  1901, 
the  approval  being  indicated  on  the  map. 


REPORT  OF  the  NEW  YORK  HARBOR  LINE  BOARD. 

Harbor  Line  Board, 
Netv  York  City,  January  29,  1901. 

General:  The  New  York  Harbor  Line  Board  has  the  honor  to  sub- 
mit the  following  report  on  your  reference  of  December  22,  19(X)?  of 
the  letter  te  the  Secretary  of  War  from  the  Secretary  of  the  Treasury, 

«Not  printed. 
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dated  December  7,  1900,  relative  to  the  further  enlargfement  of  Ellis 
Ishiiid,  New  York,  by  the  iiinnigration  service  for  the  erection  of  a 
marine  hospital,  this  same  Imviiig  connection  with  the  application  of 
Edward  F.  Cragin  for  permission  to  construct  an  island  between  Ellis 
and  Hedloe  islands,  which  latter  matter  is  still  under  consideration  by 
the  ]3oard. 

Since  the  receipt  of  the  above-mentioned  letter  the  Board  has  given 
hearin«(s  in  this  umtter  to  Mr.  Cragin  and  also  to  Mr.  Amasa  Thorn- 
ton, the  latt<»r  of  wliom  states  that  he  is  equally  interested  with  Mr. 
Cragin,  and  that  ho  represents  in  all  about  two-thirds  of  the  interests 
covered  by  Mr.  Cragin's  application.  They  both  strongly  oppose  any 
extension  of  Ellis  Island  that  will  int.erfere  with  the  granting  of  their 
request. 

A  public  hearing  was  given  in  the  Cragin  matter  on  June  14,  1900. 
At  the  request  of  Mr.  Cragin  the  hearing  was  adjourned  until  he  could 
prepare  some  definite  plans  and  submit  additional  evidence  of  the 
public  need  of  the  proposed  improvement. 

During  this  hearing  Mr.  Cragin  stated  that  he  thought  two  months 
would  suffice  for  this  purpose.  Seven  months  have  passed  and  now 
he  states  that  the  surveys  have  been  completed  and  that  he  will  be 
ready  in  a  few  days  for  another  hearing.  He  requested  the  Board  to 
defer  action  on  the  request  of  the  Secretary  of  the  Treasury  for  exten- 
sion of  Ellis  Island  so  that  both  applications  could  be  acted  upon  at 
the  same  time. 

The  Board  has  given  mature  deliberation  to  the  application  of  the 
Treasury  Department  and  is  unanimously  of  the  opinion  that  the  pub- 
lic interests  are  paramount,  and  that  Ellis  Island  should  be  extended 
as  far  as  required  for  public  purposes,  even  though  the  Secretary  of 
War  decides  to  permit  the  building  of  an  island  between  it  and  Lib- 
erty Island,  as  applied  for  by  Mr.  Cragin. 

To  cover  the  request  of  the  honorable  Secretary  of  the  Treasury, 
the  Board  is  of  the  opinion  that  it  is  best  to  move  the  present  harbor 
line  on  the  southwesterl}'  side  of  the  island  410  feet  southwesterly, 
retaining  the  rectangular  shape  of  the  island. 

The  Board  therefore  recommends  that  the  harbor  lines  around  Ellis 
Island  be  modified  by  extending  the  pier  and  bulkhead  line  on  the 
northwesterly  side  410  feet  in  a  southwesterly  direction;  thence  1,125 
feet  in  a  line  at  right  angles  to  the  last  line;  thence  410  feet  in  a  line 
at  right  angles  to  the  last  line,  until  it  unites  with  the  present  pier 
and  bulkhead  line  on  the  southeasterly  side  of  the  island. 

Accompanying  this  report  is  a  chart"  showing  the  modified  pier  and 
bulkhead  lines  around  Ellis  Island  as  recommended  for  approval. 

Respectfully  submitted. 

Henry  M.  Robert, 
Colonel,  Corps  of  JEngineers. 

J.  W.  Barlow, 
Colonel,  Corps  of  Engineers. 

G.  L.  Gillespie, 
Colonel,  Corps  of  Engineers, 

E.  H.  RUFFNER, 

Major,  Corps  of  Engineers. 

W.  L.  Marshall, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  EiHjineers,  U,  S,  Army. 

('  Not  printed. 
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[The  rcferenceH  in  roman  arc  to  part  (or  volume)  and  those  in  arabic  to  page.    The  letter  "H" 

indicates  the  tmpplement.] 

A. 

Abbeyville,  La.,  bridge  across  Bayou  Vermilion i,  684 

Absecon  light,  N.  J.,  removal  of  wreck  off i,  190;  ii,  1062 

Academy  Creek,  Ga.  {see  Brunswick  Harbor) i,  261 ;  ir,  1 193 

Acts  of  Fifty-seventh  Gongrest*,  first  session,  affecting  Corps  of  Kngineers. . .  iv,  3079 

Acushnet  River,  Mass.  {see  New  Bedford  Harbor) i,  112, 896 

Adams  Island,  Hudson  River,  Troy,  N.  Y . ,  harbor  lines i,  579, 961 

Agate  Bay,  Minn.,  improvement  of  harbor i,  429;  iii,  2003 

Annapee  Plarbor,  Wis.,  improvement  of i,  442;  in,  2057 

Alabama  River,  Ala.,  improvement  of i,  291 ;  ii,  1272 

Alameda,  Cal.  (see  Oakland  Harbor) i,  527;  in,  2349 

Albemarle  and  Chesapeake  Canal,    N.    C,    improvement   of    waterway 

via 1,224;  ii,1122 

Albemarle  Sound,  N.  C: 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound,  i,  224;  ii,  1122 
Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River,  i,  223;  ii,  1120 

Alexandria  Bay,  St.  Lawrence  River,  N.  Y.,  harbor  lines i,  579;  in,  2338 

Alice  (barge),  removal  of  wreck  of i,  342;  n,  1390 

Allegan,  Mich.,  bridge  across  Kalamazoo  River i,  585 

Allegheny  River,  Pa. : 

Construction  of  Ix)ck8  and  Dams  Nos.  1,  2,  and  3,  with  revised  estimate 

of  cost 1,408;  in,  1900, 1901 

Improvement  bv  open-channel  work i,  409;  in,  1910 

Improvement  of  Pittsburg  Harbor i,  405;  in,  1895 

Allouez  Bay,  Wis.  (.vrg  Duluth  Harbor) i,430;  iii,2005 

Alloway  Creek,  N.  J.,  improvement  of i,  182;  n,  1050 

Alpena  Harbor,  Mich.,  improvement  of i,  477;  in,  2185 

Altamaha  River,  Ga.,  improvement  of i,  257;  n,  1188 

Alviso  IlarlHjr,  Cal.,  improvement  of i,  525;  in,  2347 

Ambrose  Channel,  New  York  Harlwr,  N.  Y.,  improvement  of i,  146, 969 

Amite. River,  1^.,  improvement  of i,  311, 313;  n,  1321 

Anacostia  River,  I).  C. ,  improvement  of i,  206;  n,  1087 

Anclote  River,  Fla.,  improvement  of i,  278, 279;  n,  1223 

Andura  (Nandua)  Creek,  Va.,  improvement  of i,  207, 209;  n,  1119 

Ann,  Cape,  Mass: 

Construction  of  harlK)r  of  refuge i,  85, 854 

Improvement  of  Rockport  Harbor i,  87, 856 

Apalachicola  Bay  and  River,  Fla: 

Improvement  of  l>ay i,  283;  n,  1255 

Improvement  of  river,  including  the  Cut-off i,  284;  n,  1257 

Appomattox  River,  V^a.,  improvement  of i,  222;  ii,  1117 

Apponagansett  River,  Mass. ,  bridge  at  South  Dartmouth i,  585 

Appoquinimink  River,  Del.,  improvement  of i,  186;  n,  1055 

Appropriations: 

Fortifications i,  6, 38 

Rivers  and  harbors i,  61 

W^orks  provided  for  by  jxjrmanent i,  61 

Aqueduct  Bridge,  W^ashington,  D.  C. ,  repair  of i,  591 ;  i v,  2651 

Aqueduct,  Washington,  D.  (/.     See  Washington. 

Aquia  Creek,  Va.,  improvement  of x^'iSSV ^*i>S:^ 

ENG  1903 1  ^ 


2  INDEX. 

Aranijas  Pass,  Tex.,  improvement  of i,  341 ;  ii,  1386 

Aran^ari  Pass  Harbor  Company  (see  Aransas  Pasw) i,  841 ;  ii,  1386 

An-ata,  Cal.  (see  Humboldt  Harbor) i,  ^'SS;  iii,  2360 

Arch  Rock,  San  Francisco  Harbor,  Cal.,  removal  of i,  526;  in,  2348 

Arkansas  River: 

(Trauging  {see  Mississippi  River  ( 'ommission ) i,  578;  S.,  3, 52 

Improvement  of ; b354;  ii,  1571 

Armament.     See  Fortifications. 
Arthur  Kill,  N.  Y.  and  N.  J.: 

Improvement  of i,  162;  ii,  1012 

Removal  of  wreck i,  177;  ii,  l(Ki8 

Arthur  Lake,  I^.  (see  Mermentau  River) i,  323, 324;  ii,  1343 

Ashepoo  River,  S.C.,  waterway  via i, 249;  ii,  1171 

Ashland,  Ky.,  ice  harbor  (see  Ohio  River) i,  399;  ii,  1842 

Ashland  Harlnir,  Wis.,  improvement  of i,  433;  iii,  2027 

Ashlev  River,  S.  C,  ])ridge  across i,  587 

Ashtabula  Harlx^r, -Ohio: 

Improvement  of i,  503;  iii,  2283 

Removal  of  wreck i,  506;  in,  2293 

Water  levels i,  602;  i v,  2763, 3032 

Assawaman  Bay,  Del. ,  waterway  via i,  188;  ii,  1060 

Assistants: 

Civilian,  to  en^inet*r  officers i,  38 

On  duty  in  Ottice  of  the  Chief  of  Engineers i,  612 

Astoria,  Oreg.  (see  Columbia  River  below  Tongue  Point) i,  556;  ni,  2398 

Atchafalava  River,  JjSl.  : 

Gauging  ( see  Mississippi  River  Commission ) i,  578;  8. ,  3, 52 

Rectification  of  mouth  by  Mississippi  River  Commission i,  578;  S.,  3, 31 

Atlantic  Basin,  Buttermflk  Channel,  Brooklyn,  N.  Y.,  harbor  lines 1,579,983 

Atlantic  Coast  Line,  bridge  of i,  583 

Atlantic  Ocean,  removal  of  wreck  off  Alisecon  light,  N.  J i,  190;  n,  1062 

Atlantic    (South)    States,    removal    of    water    hvacinths    from     Florida 

waters .' i,  272;  n,  1215 

Augusta,  (ja.,  bridge  across  vSavannah  River  l^elow i,  591 

Aux  Bees  Scies  I^ke,  Mich,  (see  Frankfort  Harbor)   i,  473;  ni,  2176 

B. 

Ba<k  Bav  of  Biloxi,  Miss,  (see  Biloxi  Harl)or) i,  305;  n,  1312 

Back  Cove,  Portland,  Me.  (see  Portland) i,  76, 842 

Ba(!k  River,  Mass.     Si:e  Weymouth  River. 

Bad  River,  Mich.,  improvement  of i,  478, 479 

Bagaduce  River,  Me.,  improvement  of i,  67, 833 

Bailey,  Electa  (schooner),  removal  of  wreck  of ii  122, 911 

Baker,  W.C,  bridge  of i,588 

Ballard,  Wash,  (see  Puget  Sound-I^kc  Washington  waterway) .  i,568;  in,  2417,  2419 
Baltimore  and  Potomac  Railroad  ComT)any: 

Bridge,  highway,  across  Potomac  River  at  Washington,  D.  C,  to  replace 

I^)ng  Bridge i,  592 

Bridge  of,  across  Potomac  River  at  Washington,  I).  C,  to  replace  Long 

Bridge i,582 

Baltimore  Harbor,  Md.: 

Bridge  across  Bear  Creek  near  Sparrows  Point i,  588 

Defenses  of 1,7,22,699 

Improvement  at  Spring  Garden i,  194;  n,  1071 

I  mi)rovement  of  channel  to i,  192;  ii,  1067 

Improvement  of  channel  to  Curtis  Bay i,  194;  ii,  107(* 

Bangor  Harl>or,  ^le.  (see  Penobscot  River) i,  68,  HiU 

Barge  No.  3,  removal  of  wreck  of,  in  Buffalo  Bayou,  Tex i,  342;  ii,  1391 

Bar  Harl)or,  Me. : 

Construction  of  breakwater .• i,  64, 830 

Defenses  of 1,7,14,621 

Barkalovv,  M.  P.  (schooner),  removal  of  wreck  of i,  506;  in,  2293 

Barren  River,  Ky. ,  operating  and  care  of  lock  and  dam i,  427;  iii,  1988 

Bartholomew  Bavou,  I^.  and  Ark.: 

Bridge  near  Portland,  Ark i,  582 

Improvement  of i,  347;  ii,  1416 

vSurvey  of  (see  Ouachita  and  Black  rivers) i,  354;  ii,  1435 
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Battalions  of  Engineei» .  i,  .'J8, 40, 42, 44, 607, 802, 81 1, 814, 818;  iv,  3054 

Batteries: 

Dynamite i,  11 

Gun  and  mortar*. i,  6, 8, 38 

Bayonne,  N.  J.,  bridge  across  Newark  Bay  to  Elizabeth  port i,  589 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  148, 974 

Bayeide  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  146, 969 

Bear  Creek,  Md. ,  bridge  near  Sparrows  Point i,  688 

Beaufort  County,  N.  C,  bridge  of i,  583 

Beaufort  Harljor,  N.  C. : 

Improvement  of i,  231;  ii,  1137 

Improvement  of  waterway  to  Newbem i,  231 ;  ii,  1136 

Improvement  of  waterway  to  New  River i,  232;  ii,  1138 

Beaufort  Harbor  and  River,  S.  C. : 

Defenses  of  Port  Royal  Sound i,  7, 26,  723 

Improvement  of  river i,  250;  ii,  1172 

Improvement  of  waterway  to  Charleston,  S.  C i,  249;  ii,  1171 

Improvement  of  waterway  to  Savannah  [see  Savannah  Harbor) . .  i,  251;  ii,  1177 

Removal  of  logs  from  waterway  to  Charleston,  S.  C i,  251;  ii,  1173 

Beaumont,  Tex.,   furnishing  of  funds  by  citizens    of,    for  Sabine   Lake 

channel i,328;  ii,  1347 

Beaver  (canal  chunker),  removal  of  wreck  of i,  178;  ii,  1040 

Beaver  Dam,  N.  J.,  brid^  across  Oranoken  Creek i,  586 

Beechridge,  111.,  prevention  of  break  in  Mississippi  River  at i,  369;  ii,  1606 

Belle  River,  Mich.,  improvement  of i,  484;  iii,  2195 

Belli ngham  Bay,  Wash,  (see  New  Whatcom  Harbor) r,  573;  iii,  2429 

Benton  Harbor,  Mich.: 

Bridges  across  Pawpaw  River r,  590, 591 

Improvement  of  St.  Joseph  Harbor i,  460;  in,  2141 

Benton  Harbor  Canal,  Mich,  (aee  St.  Joseph  Harbor)  i,  460;  in,  2141 

Bergen  Turnpike  Company,  bridges  of i,  584 

Berkley,  V'a.,  removal  of  wreck  in  Southern  Branch,  Elizabeth  River,  i,  226;  ii,  1126 

Beverly  Harbor,  Mass. ,  improvement  of i,  90, 859 

Biddeford  Pool  Harbor,  Me. ,  removal  of  wreck i,  95, 8(55 

Big  Assawaman  Bay,  Del.,  waterway  via i,  188;  ii,  1060 

Big  Barren  River,  ty.,  operating  and  care  of  lock  and  dam i,  427;  in,  1988 

Big  Hocking  River,  Ohio,  ice  harbor  in  Ohio  River  near  mouth  of . . .  i,  399;  ii,  1842 
Big  Sandy  Kiver,  W.  Va.  and  Ky. : 

Improvement  of,  including  Tug  and  Levisa  forks i,  417;  in,  1946 

Oj)erating  and  care  of  loi^k  and  dam i,  419;  in,  1952 

Big  Sarasota  Bay,  Fla.,  improvement  of i,  275;  ii,  1218 

Big  Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa i,  385;  n,  1687 

Big  Stcme  I^ke,  Minn.,  survey  of i,  381;  ii,  1684 

Big  Sunflower  River,  Miss. ,  improvement  of i,  351, 353;  ii,  1433 

Biloxi  Harbor,  Miss.,  improvement  of i,  305;  ii,  1312 

Biscayne  Bay,  Fla.,  improvement  of i,  271 ;  n,  1212 

Bismarck  Harl)or,  N.  Dak.  (««€  Missouri  River) i,382;  ii,  1687 

Black  Lake,  Mich.,  improvementof  Holland  Harbor i,  464:  in,  2152 

Black  River,  Ark.  and  Mo.,  improvement  of i,  361 ;  n,  1585 

Black  River,  La. : 

Final  report  on  survey i,  354;  ii,  1435 

Improvement  of '. i,  346;  n,  1410 

Black  River,  Mich. : 

Improvement  at  mouth i,  481 ;  in,  2191 

Improvement  at  Port  Huron i,  483;  in,  2193 

Black  River,  Miss.,  bridge  near  Fishers  Ferry i,  585 

Black  River,  N.  C,  improvement  of i,  233, 234;  ii,  1141 

Black  River,  Ohio,  improvement  of  Lorain  Harbor i,  499;  in,  2264 

Black  River  Junction,  Wash. ,  bridge  across  White  River i,  584 

Black  Rock  Harbor,  Conn,  (see  Bridgeport  Harbor) i,  133, 937 

Black  Rock  Harbor,  N.  Y. : 

Improvement  of  Buffalo  entrance  to i»  51 1 ;  in,  2313 

Improvement  of  Lake  Erie  entrance  to i,  511 

Black  Warrior  River,  Ala.: 

Improvem€»nt  above  Tuscaloosa i,  295;  ii,  1285 

Improvement  l>elow  Tuscaloosa i,  296;  ii^I28a  A*^^^ 

Operating  and  care  of  locks  and  dams i,  ^i^*^N  vl0^3$^^ 

Revised  estimates  of  cost  of  locks  and  dams  above  and  below  '^^^'^^^'^\c>5^  ^!^^ 
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Block  Island,  R.  I. : 

Construction  of  harbor  of  refuge i,  120, 908 

Improvement  of  Great  Salt  Pond i,  121, 909 

Blood  River,  La.  («€^Tickfaw) i,  311. 312;  ii,  1319 

Blo88om  Rock,  San  Francisco  Harbor,  Cal.,  removal  of i,  526;  m,  2348 

Blountfi  Creek,  N.  C,  bridge  in  Beaufort  County i,  583 

Boards: 

For  highway  bridge  at  Washington,  D.  C i,  592;  iv,  2652 

Of  Ordnance  and  Fortification i,  6 

On  Fortifications  or  other  Defenses  ( Endicott  Board ) i,  6 

On  Torpedo  System i,  6 

The  Board  of  Engineers i,  6, 7, 615 

Boat  railway,  Columbia  River,  Oreg.  and  Wash i,  546;  iii,  2376 

Boats: 

See  also  Dredge  and  Snag  boats,  and  Wrecks. 

Rules  governing  running  of  steamers  on  certain  streams i,  580 

Boeuf  River,  La.  and  Ark. : 

Bridge  near  Ray ville.  La i,  582 

Improvement  of i,  ;W7,  *M&\  ii,  1416 

Survey  of  (Bee  Ouachita  and  Black  rivers) i,  354;  ii,  1435 

Bogue  Chitto,  La.,  improvement  of i,  311;  ii,  1316 

B^^ue  Falia,  La.,  imj^rovement  of *,  311, 312;  ii,  1318 

Bogue  Sound,  N.  C,  improvement  of  waterway  via i,  232;  ii,  1138 

Boston  Harbor,  Mass. : 
See  also  Mystic  River. 

Bridge  across  Fort  Point  Channel  at  Broadway i,  587 

Bridge  across  Fort  Point  Channel  at  Cove  street i,  588 

Defenses  of i,  7, 16, 611 

Harbor  lines  at  Somer\dlle i,  679, 887 

Improvement  of i,  98, 871 

Boston,  Revere  Beach  and  Lynn  Railroad  Company,  bridge  of i,  586 

Boulevards.    See  Roads. 

Bourne,  Mass.,  bridge  across  Buttermilk  Bay i,  583 

Bowery  Bay,  East  River,  N.  Y.,  harbor  lines  at  Steinway i,  579, 964 

Brandywine  Creek  or  River,  Del.: 

Bridge  at  Wilminc:ton i,  587 

Improvement  of  Wilmington  Harbor i,  185;  ii,  1053 

Brandywine  Railway  Company,  bridge  of i,  587 

Branford  Harbor,  Conn.,  improvement  of i,  128, 929 

Brazos  River,  Tex. : 

Improvement  between  Richmond  and  Old  Washington i,  339;  ii,  1385 

Improvement  between  Velasco  and  Richmond i,  337,  339;  ii,  1379, 1385 

Improvement  of  mouth i,  340;  ii,  1386 

Brazos  Kiver  Channel  and  Dock  Company  {see  Brazos  River) i,  340;  ii,  1386 

Brazos  Santiago  Harbor,  Tex. ,  improvement  of i,  342;  ii,  1390 

Breton  Bay,  Md.,  improvement  of i,  206;  ii,  1088 

Bridge  Creek  Lauding,  Va.,  wharf  at ^ i,  596;  iv,  2717 

Bridgeport  Harbor,  Conn. ,  improvement  of i,  133, 937 

Bridges: 

Alteration  of,  obstructing  navigation i,  589, 590 

Aqueduct  Bridge,  Washington,  D.  C. ,  repair  of i,  591 ;  i  v,  2651 

Coustniction  oi,  across  navigable  waters i,  581, 583 

Highway  bridge,  Washington,  D.  C,  to  replace  Long  Bridge  ...  i,592;  iv, 2652 

In  military  divisions  and  departments i,  605;  iv,  3049 

Memorial  Bridge,  Washington,  D.  C i,  691;  iv,  2652 

Railroad  bridge,  W^ashington,  D.  C,  to  replace  Long  Bridge i,  582 

Rules  governing  opening  of  draws i,  581 

Stone  Bridge,  Sikonnet  River,  R.  I.,  alteration  of ii  1 13, 898 

Yellowstone  National  Park,  construction,  etc.,  of i, 604;  iv,  3033 

Bridgeton  and  Millville  Traction  Company,  bridge  of i,  586 

Broad  Creek,  Va.,  bridge  across i,  587 

Broad  Creek  River,  DeL,  improvement  of i,  202;  ii,  1079 

Broad  Sound,  Boston  Harbor,  Mass. ,  improvement  of i,  98, 871 

Bronx  River,  N.  Y. : 

Improvement  of i,  154;  ii,  998 

Removal  of  wreck i»178;  ii,  1039 


INDEX.  5 

Brooklyn,  N.  Y. : 

See  also  New  York  Harbor. 

Harbor  lines  at  C>)b  Dock,  navy-yard,  East  River i,579,966 

Harbor  lines  in  Buttermilk  Channel  at  Atlantic  Basin i,  579, 983 

Brooklyn  Heights  liailroad  Ck)nipany,  brid^  of i,  690 

BrouHsard,  D.  O.,  bridfje  over  Bayou  Vermilion,  La.,  at  crossing  of i,  584 

Browns  Creek,  N.  Y.,  improvement  of i,  159;  ii,  1008 

Brown  segmental  wire-wound  rapid-fire  guns i,  10 

Brunswick  Harbor,  (xa. ,  improvement  of i,  261 ;  ii,  1193 

Bucksport  Harlx)r,  Me.,  improvement  of i,  70, 836 

Budd  Inlet,  Wash,  (see  Olympia  Harbor) i,  567;  in,  2416 

Buffalo  Bayou,  Tex. : 

Improvement  of i,  334;  ii,  1374 

Removal  of  wrecks i,  342;  ii,  1391 

Buffalo  Fork,  Snake  River,  Wyo.,  road  to  Fort  Washakie i,  612;  iv,  3075 

Buffalo  Fork,  White  River,  Ark.,  improvement  of i,  359;  ii,  1583 

Buffalo  Harbor,  N.  Y.: 

Improvement  of i,  509;  in,  2300 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor    1, 511 ;  in,  2313 

Improvement  of  channels  in  waters  connecting  Great  I^kes i,  485;  in,  2197 

Improvement  of  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock  Har- 

lK)r 1, 511 

Buildings  and  grounds,  public,  District  of  Columbia i,  596;  iv,  2717 

Bulkhead  lines.     See  Harbor  lines. 

Bureau  County,  111.,  bridge  across  Illinois  and  Mississippi  Canal i,  585 

Burlington  Harbor,  Vt,  improvement  of i,  91, 860 

Buttermilk  Bay,  Mass.,  bridge  across i,  583 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.: 

Harbor  lines  at  Atlantic  Basin,  Brooklyn i,  579, 983 

Improvement  of i,  149, 976 

Byram  River,  N.  Y.  (»ec  Port  Chester  Harbor) i,  152;  n,994 

C. 

Cable  tanks i,  13 

Cache  River,  Ark.,  improvement  of *. i,  360;  ii,  1684 

Cache  River,  III.,  prevention  of  Mississippi  River  from  breaking  into,  r,  369;  ii,  1606 

Caddo  ( Fairy )  Lake,  Tex.  and  La.  ( »ee  Cfypress  Bayou ) i,  346;  n,  1409 

Cairo,  111.,  prevention  of  break  in  Mississippi  River  near i,  369;  n,  1606 

Calaveras  River,  Cal.  {see  Stockton  and  Mormon  channels) i,  529 

Calcasieu  River,  1^.,  improvement  of  mouth  and  passes i,  325;  n,  1345 

California  Debris  Commission i,  577;  in,  2443 

California,  department  of,  reconnaissances  and  explorations i,  605, 606;  iv,  3050 

Caloosahatchee  River,  Fla. : 

Examination  of i,  282;  n,  1225 

Improvement  of i,  274;  n,  1218 

Calumet  Harbor,  Wis.  {see  Fox  River) i,  449;  nr,  2077 

Calumet  Harbor  and  River,  111.  and  Ind.: 

Improvement  of  harlx)r i,  453;  in,  2101 

Improvement  of  river i,  453;  in,  2107 

Cambridge  Harbor,  Md.: 

Improvement  of i,  195, 196;  n,  1073 

.  Removal  of  wrecks i,  203;  n,  1080 

Camden,  Me.,  improvement  of  harbor  at i>  70, 836 

Camden,  N.  J.: 

Bridge  across  Cooper  Creek  at  Baird  avenue i,  587 

Defenses  of  Delaware  River i,  7, 21, 694 

Improvement  of  Cooper  Creek i,  180;  n,  1048 

Improvement  of  Delaware  River  at i,  172;  ii,  1025 

Camden  County,  N.  J.,  bridge  of i,  587 

CamplKjll,  l^vi'nia  (schooner) ,  removal  of  wreck  of i,  178;  ii,  1040 

Canadian  canal,  St.  Marys  River,  Ontario,  commerce  through...  1,488,489;  in, 2217 
Canals,  etc.  (see  also  Waterways) : 

Albemarle  and  Chesapeake  Canal,  N.  C,  waterway  via i,  224;  n,  1 122 

Allegheny  River,  Pa.,  locks  and  dams i,  408;  in,  1900, 1901 

Ashe|X)o  River  to  South  Edisto  River,  S.  C.  (see  Chark»8ton-B«aufort 
waterway) i A^n  v^O*^^^ 
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Barren  Kiver,  Ky.,  lock  and  dam i,427;  iir,  1^>KS 

Bee  Tree  Shoala  Canal,  Ala i,  ;i9:J;  ir,  1 7 12 

Benton  lIarl)or  Canal,  Mich.  (wrSt.  Joseph  IlarlMjr) 1,460;  in,  2141 

Big  Barren  River,  K v.,  lock  and  dam i,  427;  in,  11*88 

Big  Sandy  River,  W.*  Va.  and  Ky.,  locks  and  dama  ...  i,  417, 419;  iii,  194H,  19.V2 

Big  Stone  I^ke,  Minn.,  ret>ervoif  dam i,381;  n,  l<i84 

Black  River,  1^.,  lock h  and  dams i,:^G,354;  ii,  1410, 14;y> 

Black  Warrior  River,  locks  and  dams . .  i,  295, 300;  ii,  1285, 1288, 1289, 1293, 13(H) 

Calaveraa  River,  Cal.,  to  Mormon  channel,  San  Joaquin  River i,  529 

Canadian  canal,  St.  Marys  River,  Ontario,  commerce i,  488;  in,  221 7 

Cape  Fear  River  above  Wilmington,  N.  C,  locks  and  dams. .  i,  2;W,  234;  n,  1 142 

Cascades  Canal,  Columbia  River,  Greg i,  547, 549;  in,  2377, 2378 

CHicago  Drainage  Canal,  111 i,  580 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterwav  via i,  231 ;  ii,  1 13H 

Colbert  Shoals  Canal,  Ala .* i,  393;  n,  1712 

Columbia  River,  Cascades  Canal i,  547, 549;  in,  2377, 2378 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls,  locks  and  dams,  i,  546;  in,  2370 

Congaree  River,  S.  C,  lock  and  dam i,  245;  n,  1  U>3 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams. . .  i,  291, 292,  293;  n,  1274, 1276, 1277 

Courtableau  Bayou,  La.,  lock  and  dam i,  322;  n,  1340 

Cumberland  River,  Tenn.  and  Ky.,  locks  and  dams 1,388,390;  n,  1095, 1699 

Davis  Island  dam,  Ohio  River,  Pa i,  407;  in,  1897 

Des  Moines  Rapids  Canal,  Mississippi  River i,  371 ;  n,  1651 

Dismal  Swamp  Canal,  Va.  and  N.  C,  waterway  via i,  223;  n,  1 120 

Duluth  Canal,  Minn.,  improvement  of i,  430;  in,  2005 

Edisto,  South,  River  to  Ashepoo  River,  S.  C.  {i^e  Charleston-Beaufort 

waterwav) i,  249;  ii,  1171 

F>«therville-Minim  Creek  Canal,  S.  C.  (ste  Santee  River) i,  242;  n,  1  ItJO 

Fox  River,  Wis.,  locks  and  dams i,  449, 451 ;  in,  2077,  2080 

Galena  River,  111.,  lock  and  dam i,  372;  n,  1658 

Galveston  and  Brazos  Canal,  Tex.,  purchase  of i,  IViil;  n,  1379 

Gowanus  Canal,  New  York  Harbor,  N.  Y.  (.sty  <  'owanus  Bav) i,  148, 974 

(jrrand  Rapids,  Wabash  River,  lock  and  dam i,  425, 426;  ni,  1984, 19S5 

Great  Kanawha  River,  W.  Va.,  locks  and  dams i, 413,414;  in,  1927, 192S 

Green  River,  Kv.,  locks  and  dams i,  427;  in,  1988 

Herr  Island,  Allegheny  River,  Pa.,  lock  and  dam i,408;  in,  1900,  UHU 

Illinois  and  Mississippi  Canal,  111.,  bridge  across i,  585 

Illinois  and  Mississippi  Canal,  III.,  construction  of i,  455;  in,  211 8,  2121 

Illinois  and  Mississippi  Canal,  III.,  operating  and  care i,  372;  n,  1656 

Illinois  River,  111.,  locks  and  dams 1,454,455;  ni,  21 13, 2115 

Kampsville  lock  and  dam,  Illinois  River,  111 i,  455;  in,  2113,  21 15 

Kanawha  River,  W-.  Va.,  locksanddams 1,413,414;  in,  1927, 1928 

Kentucky  River,  Ky. ,  locks  and  dams i,  419, 421 ;  in,  1953, 1955 

Keweenaw  Point,  Mich.,  canals  across i,  435, 436;  in,  2030 

Lagrange  lock  and  dam,  Illinois  River,  111 i,  455;  in,  21 13,  21 15 

Levisa  Fork,  Big  Sandy  River,  Kv.,  locks  and  dams i,  417;  in,  HM6 

Little  Kanawha  River,  W.  Va.,  lock  and  dam i,  413;  in,  1925, 1926 

Louisville  and  Portland  Canal,  improvement  and  care.  1,421,424;  in, 1961, 1964,1976 
Michigan  I^ke  to  Sturgeon  Bav,  improvement  and  ciire.  i,  441,  442;  in,  2049,  2054 

Minim  Creek-Estherville  Canal,  S.  C.  (see  Santee  River) i,  242;  ii,  1160 

Mississippi  River,  Des  Moines  Rapids  Canal i,  371 ;  n,  1651 

Mis.si8sippi  River  to  Illinois  River,  bridge  across i,  585 

Mississippi  River  to  Illinois  River,  construction  of i,  455;  in,  2118, 2121 

Mi8siKsipj>i  River  to  Illinois  River,  operating  and  care i,  372;  ii,  1656 

Missiasippi  River,  reservoirs,  construction  oi. i,  374;  ii,  1672 

Mississippi  River,  reservoirs,  operating  and  care i,  375;  ii,  1675 

Mississippi  River,  St.  Paul  to  Minneapolis,  locks  and  dams.,  i, 373;  ii,  1662, 1664 

Monongahela  River,  hwka  and  dams i,  401, 402, 404;  in,  1877, 1883, 1884 

Morgan  Canal,  Tex.,  improvement  of  («ee Galveston  shipchannel).  i,334;  ii,  1374 

Morgan  Canal,  Tex.,  operating  and  care i,  336;  ii,  1377 

Mormon  channel,  San  Joaquin  River,  Cal.,  to  Calaveras  River i,  529 

Mosquito  Creek  Canal,  S.  C.  (see  Santee  River) i,  242;  ii,  1 160 

Muscle  Shoals  Canal,  Ala 1,393,395;  n,1712,1726 

.  Muskingum  River,  Ohio,  locks  and  dams i,  415, 416;  in,  1935, 1936 

Navigation  of,  niles  governing i,  580 

North  Carolina  Cut,  N.  C,  improvement  of  waterway  via i,  224;  ii,  1 122 

North  Menominee  Canal,  Milwaukee,  Wis. ,  bridge  across i,  588 
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Ohio  River,  Davis  Island  dam,  Pa i,  407;  in,  1897 

Ohio  River,  Ix)ek  and  Dam  37 i,  399;  ii,  1864 

Ohio    River,    Louisville    and     Portland     Canal,    improvement     and 

Qg^Ye 1,421  424*  iii  1961  1964  1976 

Ohio  RiveiVMaViettato  Big  Miami  River,  Wks  and  danis.'  Cstm,  400;  ii,*  18(34,'  1867 

Ohio  River,  movable  dams i,410;  in,  1919 

Osage  River,  Mo.,  IcM'k  and  dam i,579;  S.,  181,212 

Otter  Tail  I^ke  and  River,  Minn.,  reservoir  dam i,  880;  n,  168.3 

Ouachita  River,  Ark.  and  La.,  looks  and  dams i,  346, 354;  ii,  1410, 14.'^5 

Plaquemine  Bayou,  La.,  lock i,  319;  ii,  Vi'M 

Portage  l^keaiid  Lake  Superior  canals  (^^e  Keweenaw  Point) .  i,  4:^5, 436;  iii,  2030 

Port  Arthur  Canal,  Tex.,  connection  with  Sabine  I^ke i,  328;  ii,  1'347 

Puget  Sound  to  lakes  Union  and  Washington,  bridge  at  Fremont,  AVash .       i,  588 
Puget  Sound  to  lakes  I.'nion  and  Washington,  bridge  at  Fremont  avenue, 

Seattle,  Wash i,  589 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of  water- 
way    i,o<)8;  nr,2417,2419 

Red  1-Ake  and  Red  Lake  River,  Minn.,  reservoir  dam i,  380;  ii,  1(583 

Regulations  governing  navigation  of i,  580 

Rock  River,  HI.,  construction  of  canal  around i,  455;  in,  2118 

Rock  River,  111.,  operating  and  care  of  canal  around i,  372;  n,  1656 

Rough  River,  K v.,  lock  and  dam  i,  428;  in,  1998,  1999 

Rules  governing'imvigation  of i,  580 

St.  Clair  Flats  Canal,  Mich.,  improvement  and  care...  1,491,492;  in, 2233,  2234 
St.  Marys  Falls  Canal,  Mich.,  improvement  and  care. .  i,  487, 488;  in,  2201, 2215 

St.  Marys  Falls  canals,  Mich,  and  Ontario,  commerce i,  488;  in,  2217 

Salmon  Bajr,  Wash.,  waterway  via i,  568;  in,  2417, 2419 

Sanitary  District  of  ('hicago,  111.,  canal  of i,  580 

Seattle  Canal,  Wash.,  bridge  at  Fremont r,  588 

Seattle  Canal,  W^ash. ,  bridge  at  Fremont  avenue,  Seattle i,  589 

Seattle  Canal,  Wash.,  improvement  of i,  568;  in,  241 7,  2419 

Shilshole  Bay.  Wash.,  waterway  via i, 568;  in,  2417, 2419 

Six-mile  Island,  Allegheny  River,  Pa.,  lock  and  dam i,  408;  in,  19(X),  1901 

South  Edisto  River  to  Ashepoo  River,  S.  C.  (we  Charleston-Beaufort 

waterway ) i,  249;  n,  1 1 71 

Springdale,  Pa.,  lock  and  dam  in  Allegheny  River i,  408;  in,  1900, 1901 

Sturgeon      Bav    and      Lake    Michigan    Canal,      improvement     and 

care *. 1,441,442;  in,  2049,  2054 

Superior  Lake  to  Keweenaw  Bav,  waterway i,  435, 436;  in,j2030 

Tennessee  River,  canals,  locks,  and  dams  .\ .  i,:i93,395;  n,  1711, 1713, 172(),  1743 

Tombigl>ee  River,  locks  and  dams i,  296, 297, 2^)8;  n,  1290,  1296, 1297 

Traverse  Lake,  Minn.,  reservoir  dam i,  381 ;  n,  1684 

Trinity  River,  Tex.,  locks  and  dams i,  336;  ii,  1378 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  hx-ks  and  dams  . .,  i,  417;  in,  1946 

Turners  Cut,  N.  C,  improvement  of  Waterway  via i,  223;  n,  1 120 

Turners  Cut,  N.  C,  wreck  in 1 i,226;  ii,  1126 

Union  Lake,  Wash.,  waterway  via i,  5()8;  in,  241 7,  2419 

Wabash  River,  (irand  Rapi<ls' lock  and  dam i,  425, 426;  in,  1984, 1985 

W-arrior  River,  locks  and  dams i,  296;  ii,  1285, 1288, 1289, 1293, 1300 

W'ashington  I^ke  to  Puget  Sound,  bridge  at  Fremont,  Wash i,  588 

W^ashington  Lake  to  Puget  Sound,  })ridge  at  Fremont  avenue,  Seattle, 

Wash 1,589 

Washington  LaketoPugetSound,  improvement  of  waterway .  i,  5(>8;  in,  2417, 2419 
Waahita  (Ouachita)  River,  Ark.  and  La.,  locks  and  dams,  i,  346, 354;  n,  1410, 1435 

W^hite  River,  Ark.,  locks  and  dams i,  1559;  n,  1580 

Yamhill  River,  Oreg.,  lock  and  dam i,  552, 554;  in,  2388, 2390 

Canal  W^aterway,  Seattle,  Wash.,  bridge  across i,  584 

Canarsie  Bay,  N.  Y.,  improvement  of i,  156, 159;  n,  1007 

Ca|)e  Ann,  Mass.: 

(Construction  of  harl)or  of  refuge  in  Sandy  liay i,  85, 854 

Improvement  of  Rockport  Harbor i,  87, 856 

Cape  Charles  City  Harbor,  Va.,  improvement  of i,  222;  ii,  1 1 18 

Cape  Fear  River,  N.  C: 

Defenses  of  Wilmington 1,7,24,720 

Improvement  al)ove  Wilmington i,  233, 234;  n,  1142 

Improvement  at  and  below  Wilmington i,  2ii5;  u^W^rk 

Improve*  3nt  of  Northeast  Branch \C-^^n  ^^>^^^- 

Removal  of  wnM'k  in  Northeast  Bran<-h ^^  "'^^ 
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Cape  Henry,  Va.,  defenses  at i,  7 

Cape  Porpoise  Harbor,  Me.,  iniprovenient  of i,  79,  846 

Gape  Vincent  Harbor,  N.  Y.,  improvement  of i,  518;  iii,  2332 

Capitol,  Washington,  1).  C,  telegraph  line  to  oonnei't  Executive  Depart- 
ments and. 1, 596;  iv,  2717 

Carleton,  P.  J.  (baree),  removal  of  wreck  of i,  151 ,  982 

Carquinee  Strait,  CaT.,  channel  to  the  Golden  Gate  (see  San  Pablo  Bay) i,  527 

Carrabelle  bar  and  harlwr,  Fla.,  improvement  of i,  282;  ii,  1253 

Carriages,  gun  and  mortar i,  8, 9 

Carters  Creek,  Va. : 

Improvement  of i,  207, 210 

Removal  of  wreck i,  218;  ii,  1108 

Caruthersville  Harbor,  Mo.  («ee  Mississippi  River  Commission) .'  i,578;  S.,3, 31 

Carvers  Harbor,  Me.,  improvement  of i,  72, 839 

Cascades  Canal,  Columbia  River,  Oreg.: 

Construction  of i,  547;  iii,  2377 

Operating  and  care i,  549;  iii,  2378 

Casemates,  mming i,  8, 13 

Cedar  Bayou,  Tex.,  improvement  of i,  337, 338;  n,  1379, 138:^ 

Centennial  (barge),  removal  of  wreck  of i,  226;  ii,  1126 

Centennial  l^ke,  Miss,  (see  Vicksburg  Harbor)  t,  350;  ii,  1420 

Central  Railroad  Company  of  New  Jersey,  bridge  of i,  589 

Ceres  (bark),  removal  of  wreck  of i»273;  ii,  1216 

Cham  plain  Lake,  N.  Y.  and  Vt. : 

Burlington  Harbor,  Vt.,  improvement  of i,  91, 860 

Defenses  of i,  7,33,  759 

Narrows,  improvement  of i,  94, 864 

Plattsburg  Harbor,  N.  Y.,  improvement  of i,  93, 863 

Channels.    See  Rivers  and  harbors. 

Charleroi  and  Monessen  Bridge  Companv,  bridge  of i,  582 

Charles  River,  Mass.  (see  Boston  Harbor) i,  98, 871 

Charleston  and  Western  Carolina  Railway  Company,  bridge  of i,  591 

Charleston  Harbor,  8.  C. : 

Defenses  of i,  7,25,72:> 

Improvement  of i,  247;  ii,  1166 

Improvement  of  waterway  to  Beaufort,  S.  C i,  249 ;  ii,  1 1 7 1 

Improvement  of  waterway  to  McCIellanville i,  246;  ii,  1166 

Removal  of  logs  from  waterway  to  Beaufort,  8.  C i,  251 ;  ii,  1 173 

Charleston  (8.  C.) ,  Mining  and  Manufacturing  Company,  bridge  of i,  587 

Charlevoix  Harbor,  Mich.,  improvement  of i,  474;  iii,  2178 

Charlotte  Harbor,  Fla.,  improvement  of i,  274;  ii,  1218 

Charlotte  Harl)or,  N.  Y.: 

Improvement  of i,  515;  iii,  2323 

Water  levels r,602;  iv,2763,3032 

Charts: 

Military  and  other i,  605, 611 ;  iv,  3049 

Northern  and  Northwestern  I^kes i,  598;  iv,  2763 

Chatham  Harbor,  Mass. : 

Improvement  of i,  107, 885 

Removal  of  wreck  on  Hardings  Beach i,  122, 91 1 

Chattahoochee  River,  Ga.  and  Ala. : 

Final  report  on  survey  between  Westpoint  and  Franklin,  Ga i,  293 

Improvement  of,  below  Columbus,  Ga i,  286;  ii,  1263 

Chaumon t  Harbor  and  River,  N.  Y. ,  alteration  of  bridge i,  590 

Cheboygan  Harlx)r,  Mich.,  improvement  of i,  477;  in,  2183 

Chefuncte  River,  iJa.,  improvement  of 1,311,312;  ii,  1318 

Chehalis  River,  Wash.,  improvement  of i,  564, 565;  in,  2413 

Chelsea  Creek,  Mass.  (see  Boston  Harbor) i,  98, 871 

Chequamegon  Bay,  Wis.  {see  Ashland  Harbor) i,  433 ;  in,  2027 

Chesapeake  Bay,  Md.  ana  Va.  : 

Defenses  at  entrance  at  Cape  Henry,  Va i,  7 

Defenses  of  Hampton  Roads,  Va i,  7, 23, 710 

Improvement  of  Cape  Charles  City  Harbor,  Va i,  222;  ii,  1118 

Improvement  of  Hampton  Roads,  Va i,  220;  ii,  1114 

Removal  of  wrecks  in i,  203;  ii,  1080 

Chester  River,  Md. ,  improvement  of i,  195, 197;  ii,  1074 

Chester  River,  Pa.,  removal  of  wreck i,  190;  ii,  1063 
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Chicago  and  North wet^tem  Railway  Company: 

Bridge  of,  across  lllinoifl  and  Misnismppi  Canal,  ill i,  585 

Bridge  of,  across  Merrimac  River,  Wis i,  585 

Chicago,  Burlington  and  Quincv  Railroa*!  Company: 

Bridge  of,  at  Plattsmouth,  JJebr i,  586 

Bridge  of,  at  Quincy,  111 i,  58:^ 

Chicago  Drainage  Canal,  111.,  connetttion  of  Chicago  River  with i,  580 

Chicago  Harbor  and  River,  111.: 

Bridge  across  South  Branch  of  river  at  Loomis  stret^t i,  589 

Drainage  canal,  connection  with  river i,  580 

Harbor  lines  in  North  Branch i,579;  iii,  2110 

Improvement  of  Calumet  (iSouth  Chicago)  Harbor i,  453;  in,  2101 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  485;  iii,  2197 

Improvement  of  outer  harbor i,  451 ;  iii,  2093 

Improvement  of  river i,  452;  in,  2097 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company: 

Bridge  of,  across  Fox  River,  Wis i,  588 

Bridge  of,  across  Wisconsin  River,  Wis i,  589 

Chickasaliay  River,  Miss.: 

Bridge  at  Leakesville i,  588 

Improvement  of i,  1303,  :i04:  n,  1310 

Chief  ot  Engineers,  offic^ers  on  duty  in  Office  of  the i,  612 

Chincotea^e  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay  ..i,  188;  ii,  1060 
Chi]X)la  River,  Fla. : 

Bridge  at  Peacock's  log  landing i,  586 

Improvement  of  lower  river i,  284 ;  ii,  1257 

Improvement  of  upper  river i,  285;  ii,  1258 

Chippewa  River,  W^s. : 

Bridge  at  Durand i,  586 

Improvement  of i,  376;  ii,  1677 

Chitto,  Bogue,  I-a.,  improvement  of i,  31 1 ;  ii,  1316 

Choctawhatchee  River,  Fla.  and  Ala.: 

Bridge  at  Geneva,  Ala i,  581 

Improvement  of i,  287;  ii,  1265 

Choptank  River,  Md.: 

improvement  of i,  195, 198;  ii,  1075 

Improvement  of  Cambridge  Harbor i,  195, 196;  ii,  1073 

Removal  of  wrecks  in  Cambridge  Harbor i,  203;  ii,  1080 

Christiana  River,  Del.,  improvement  of  Wilmington  Harbor i,  185;  ii,  1053 

Cincinnati,  Ohio: 

Construction  of  I^ock  and  Dam  No.  37,  Ohio  River,  IhjIow i,  399;  ii,  1864 

General  improvement  of  Ohio  River i,  398;  ii,  1839 

City  limits,  corporate,  improvement  by  the  Unite<l  States  of  harbors,  etc., 

within 1,61,62;  iv,  2567 

Civilian  assistants  to  engineer  officers i,  38 

Claiborne  Harbor,  Md.,  improvement  of i,  195, 196;  n,  1073 

Clairton  Station,  Pa. ,  bridge  acmss  Monongahela  River i,  582 

Clark  Fork,  Columbia  River,  Wash,  {see  Pend  Oreille  River)  ..  1.574;  in,  2430, 2431 

Clatfikanie  River,  Oreg.,  improvement  of i,  558;  in,  2403, 2407 

Clay  County,  W\Va.,  bridge  of i,587 

Clearwater  River,  Idaho,  improvement  of i,  550;  in,  2385 

Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Railway  Company: 

Bridge  of,  near  Benton  Harbor,  Mich i,  590 

Bridge  of,  at  Indianapolis,  Ind i,  588 

Cleveland  Harbor,  Ohio: 

Improvement  of i,  500;  ni,  2269 

Rebuilding  of  Middle  Seneca  Street  Bridge i,  586 

Water  levels i,602;  iv,  27^3, 3032 

Clinch  River,  Tenn.,  improvement  of i,  396;  n,  1741 

Clinton  River,  Mich.,  improvement  of i,  485;  in,  2196 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via  . .  i,  231;  n,  1136 

Clubfoot  Creek,  N.  C,  improvement  of  waterway  via i,  231 ;  n,  1136 

Coanjock  Bay,  N.  C,  improvement  of  waterway  via i,  224;  ii,  1122 

Coast  defenses.     tSee  Fortifications. 

Cob  Dock,  East  River,  Brooklyn,  N.  Y.,  harbor  lines i,  579, 966 

Cocheco  River,  N.  H.,  improvement  of i,  80, 848 

Cochrans  Ferry,  Ijesii  River,  Miss. ,  bridge  near \>5i»& 
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Cohaf»set  Harbor,  Mat's. ,  improveineiit  of i,  104, 880 

ColdwaWr  River,  Mins.,  bridge  in  Quitman  County i,  585 

Collar,  B.  L.  (barge),  removal  of  wreck  of '. i,  1 78;  ii,  1039 

Colorado,  department  of  the,  reconnaissancx^s  and  explorations. .  i,  605, 010;  iv,  306;^ 
Columbia  River,  Greg,  and  Wash. : 

CaseadeH  Canal,  construction  of i,  547;  in,  2377 

Cascades  Canal,  operating  and  care i,  549;  in,  237S 

Celilo,  Oreg.,  improvement  above i,  544;  in,  2375 

Celilo  Falls  to  The  Dalles  Rapids,  boat  railway i,  546;  in,  2376 

Celilo  Falls  to  The  Dalles  Rapids,  locks  an<l  dams i,  546;  in,  2376 

Clark  Fork  {see  Pend  Oreille  River) i,  574;  in,  2430, 2431 

Dredge  for  tributaries  below  the  Willamette in,  2407 

Gauging 1, 501 ;  in,  2408 

Mouth  of,  defenses  at 7, 35, 781 

Mouth  of,  improvement  at i,  556;  in,  2400 

Mouth  of,  to  Willamette  River,  improvement  from i, 554;  in,  2393 

Three-mile  Rapids,  improvement  at i,  546;  n i,  2376 

Tongue  Point,  Oreg.,  improvement  Mow i,  556;  ni,  2398 

V^ancouver,  Wash.,  to  Willamette  River,  improvement  from i,549;  in, 2383 

Comley,  Ida  E.  (schooner),  removal  of  wrec^k  of i,  203;  n,  1080 

Commencement  Bay,  Wash.: 

Harl>or  lines  at  Tacoma i,  579;  in,  24iV2 

Improvement  of  Tacoma  I larbor i,  568;  in,  2417 

Commercial  statistics,  8ault  Ste.  Marie  canals,  Mich i,  488;  in,  2217 

Compton  Creek,  N.  J.,  imj)rovement  of i,  KV),  168;  ii,  1021 

Conecuh  River,  Ala.,  improvement  of i,  290;  n,  1270 

Coney  Island  Creek,  X.  Y.,  alteration  of  West  End  Bridge i,  590 

Congaree  River,  S.  C. : 

Improvement  of i,  242,  244;  ii,  1163 

Improvement  between  Columbia  and  Granby i,  245;  ii,  1163 

Congress,  Fifty-seventh,  first  session,  laws  of,  affecting  Corps  of  Engineers.    iv,3079 

Conneaut  Harl)or,  Ohio,  improvement  of i,  505;  in,  2290 

Connecticut  River,  Conn.,  improvement  below  1  lartford i,  126, 925 

Connecticut,  State  of,  defenses  of  coast i,  7, 19, 670 

('ontentnia  Creek,  N.  C,  improvement  of i,  229;  ii,  1132 

Continuing  contnurts i,  1 1 ,  61 

All^emarle  Sound,  N.  C. ,  waterway  via i,  223;  n,  1 120 

Allegheny  River,  Pa.,  locks  and  dams i,  408;  in,  1900 

Ambrose 'Channel,  New  York  Har»)or,  N.  Y i,  146, 969 

Api>omattox  River,  Va i,  222;  n,  1117 

Arthur  Kill,  N.  Y.  and  N.  J i,  162;  ii,1012 

Ashtabula  Harbor,  Ohio i,503;  in,  2283 

Ba(!k  Cove,  Portland,  Me i,  76, 842 

Baltimore  Harbor,  Md.,  channel  to  Curtis  Bay i,  194;  ii,  1070 

Baltimore  Harlx)r,  Md.,  Pativpsco  River  and  channel  to i,  192;  ii,  1067 

Baltimore  Harbor,  Md.,  at  Spring  (lanlen i,  194;  ii,  1071 

Bav  Ridge  Channel.  New  York  HarlH)r,  N.  Y i,  148, 974 

Bee  Tree  Shoals,  Tennessee  River,  Ala i,393;  ii,1712 

Big  Sandy  River,  W.  Va.  and  Kv.,  incUiding  the  forks i,  417;  iii,  1946 

Biscavne  Bav,  V\a .* i,  271 ;  ii,  1212 

Black  River,' I^ i,346;  ii,1410 

Black  River  (Ix)rain)  Harl)or,  Ohio i,  499,  in.  2264 

Black  Rock  Harbor,  Buffalo.  N.  Y.,  I^ke  Erie  entrance i,  511 

Black  Warrior  River,  Ala. ,  above  Tuscaloosa i,  295;  ii,  1285 

Bla(!k  Warrior  River,  Ala.,  below  Tuscaloosa i,  296;  ii.  1289, 12*i0 

Boston  Harbor,  Mass i,  98, 871 

Bridgeport  1  Iarl)or,  Conn i,  133, 937 

Buffalo  Bayou,  Tex i,  334;  ii,  1374 

Buffalo  Harbor,  N.  Y i,509;  iii,2300 

Buffalo  Harbor,   N.  Y.,  l^ke  Erie  entrance  to  Erie  Basin  and  Black 

Rock  Harbor i,  51 1 

Calumet  Harbor,  111 i,  453;  in,  2101 

Cajw  Porpoise  Harbor.  Me i,  79, 846 

Charleston  Harl)or,  S.  C i,247;  ii,1166 

Chicago  Riv(»r,  111 i, 452;  iii,  2097 

Christiana  River,  Del 1,185;  ii,  1053 

Cleveland  I  larbor,  <  )hio i,  600;  in,  2269 


INDEX.  11 

Continuing  contracts — Continue^!. 

Con)ert  ShoalH,  Tenneseee  River,  Ala i,  393;  ii,  1 712 

.  Columbia  River,  Greg,  and  Wash.,  at  the  mouth i,  55<i;  iii,  2400 

Columbia    River,   Oreg.   and    Wash.,   The    Dalles    Rapids    to    Celilo 

Falls 1,546;  in,  2376 

Congaree  River,  8.  C,  l)etween  Columbia  and  Granby i,  245;  ii,  1 163 

Conneaut  Harbor,  Ohio i,  505;  iii,  2290 

Croatan  Sound,  N.  C,  waterway  via i,  22:^;  ii,  1 120 

Cumberland  River  above  Nashville,  Tenn i,  390;  ii,  1699 

Cumberland  Sound,  Ga.  and  Fla i,  263;  ii,  1197 

Curtis  Bav,  Baltimore,  Md. ,  channel  to i,  1^;  n,  1070 

Deep  Creek,  Va i,  223;  ii,  1 120 

Delaware  Bav,  Del.,  harbor  of  refuge i,  176;  ii,  1036 

Delaware  River,  N.  J.,  Pa.,  and  Del i,  172;  ii,  1025 

Detroit  River,  Mich i,  492;  in,  2235 

Duluth  Harbor,  Minn i,  430;  in,  2005 

East  ( Ambrose)  Channel,  New  York  Harlx)r,  N.  Y i,  146, 969 

Elizabeth  River,  Va.,  Hospital  Point,  Norfolk  .....' i,  219;  n,  1111 

Elizabeth  River,  Va.,  waterway  to  sounds  of  North  Carolina i,  223;  n,  1120 

Erie  Basin,  Buffalo,  N.  Y.,  Lake  Erie  entrance i,  511 

Everett  Harbor,  Wash i,570:  ni,2426 

Fall  River  Harbor,  Mass i,  116, 903 

Falls  of  Ohio  River  at  Ixiuisville,  Ky i,  421 ;  in,  1961 

Fortification  works i,  11 

Galveston  Harbor,  Tex i,332;  n,  1356 

Galveston  Harbor,  Tex.,  inner  bar  to  Fifty-first  street i,  334;  ii,  1371 

Galveston-Houston  waterway,  Tex i,  334;  n,  1374 

Gloucester  Harbor,  Mass i,  88, 857 

Gowanus  Bay  channels.  New  York  Harbor,  N.  Y i,  148, 974 

Grays  Harbor  and  bar  entrance,  AVash i,  56J^;  in,  2410 

Great  I^kes,  channels  in  connecting  waters  of i,  485;  i n,  2197 

Great  Pedee  River,  S.  C i,239;  ii,1152 

Gulfport,  Miss.,  cliannel  to  Ship  Island  Harbor i,  30(^;  n,  1312 

Hampton  Roads,  Va i,  220;  n,  1114 

Hay  Lake  Channel,  St.  Marys  River,  Mich i,  489;  in,  2228 

Horn  Island  Harbor,  Miss  . ' i,  301 ;  n,  1305 

Hospital  Point,  Norfolk  Harbor,  Va i,219;  ii,llll 

Houston-Galveston  waterwav,  Tex i,  334;  n,  1 374 

Hudson  River,  N.  Y '. 1,140,947 

Illinois  and  Mississippi  Canal,  111 i,  455;  in,  2118 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky i,421;  in,  1961 

Kalamazoo  River,  Mich i,  462;  in,  2149 

Kennel)ec  River,  Me i,  74, 840 

Kentucky  River,  K> i,  419;  in,  1953 

Keweenaw  Bay  to  l^ke  Su|)erior,  Mich.,  waterwav i,  435;  in,  2030 

Levisa  Fork,  liig  Sandy  River,  Ky .* i,417;  ni,  1946 

Ix)rain  Harbor,  Ohio i,  499;  in,  2264 

Ix)uisville  and  Portland  Canal,  Ky i,  421 ;  in,  1961 

Loutre,  Pa^^s  a,  Mississippi  River,  sill  across i,  315;  ii,  1323 

Ludington  Harbor,  Mich i,  470;  in,  2168 

Marquette  Harbor,  Mich i,  436;  in,  2037 

Mauinee  Bay  and  River,  Ohio  {see  Toledo  Harbor)   i,  494;  in,  2249 

Michigan  City  outer  harbor,  Ind i,  458;  in,  2137 

Michigan  Lake-Sturjjeon  Bay  canal,  including  harbor  of  refuge  .  i,441;  in,  2049 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  578;  S.,  3, 31 

Mississippi  River,  lx»,tween  Missouri  and  Ohio  rivers i,  366;  n,  1597 

Mississippi  River,  between  Missouri  River  and  St.  Paul i,  370;  n,  1618 

Mississippi  River,  sill  atToss  Pass  a  Loutre i,  315;  ii,  1323 

Mississippi  River,  between  St.  Paul  and  Minnea]K)lis i,  373;  n,  1662 

Mississippi  River,  Southwest  Pass i,  315;  n,  1 1 73, 1323 

Mississippi  River,  Vicksburg  Harbor,  Miss i,  350;  n,  1420 

Missouri  Kiver,  below  Sioux  City,  Iowa i,  579;  S.,  175, 194 

Mobile  Harbor,  Ala i,293;  n,  1281 

Monongahela  River,  W.  Va.  and  Pa i,  401,  402;  m, 1877,1883 

Mormon  channel,  San  Joaquin  River,  Cal i,  529 

Narragansett  Bay,  R.  I i,  115,  iKK) 

Ne(»bish  channels,  St.  Marys  River,  Mic-h i^4^^\  vcv^*>i^£»« 
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New  Haven  HarlK)r,  ( \mn i,  128, 930 

New  London  Harbor,  ( 'onn i,  124, 923 

New  York  Harbor,  N.  Y.,  Ambrose  Channel i,  146, 969 

New  York  Harbor,  N.  Y.,  Go  wan  us  Bay  channels i,  148, 974 

Norfolk  Harbor,  Va.,  Hospital  Point i,  219;  ir,  1111 

Norfolk  Harbor,  Va.,  waterway  to  sounds  of  North  Carolina i,  223;  ii,  1120 

Northern  and  Northwestern  I^akes,  channels  connecting i,  485;  iii,  2197 

Oakland  Harbcjr,  Cal i,527;  iii,2349 

Ocmulgee  River,  (4a i,  259;  ii,  1 191 

Ohio  River,  Dams  Nos.  2-5,  8  and  11 i,410;  iii,  1919 

Ohio  River,  Dam  No.  37 i,399;  ii,  1864 

OlTio  River,  Falls  of,  at  Louisville,  Ky i,  421 :  in,  1961 

Ouachita  River,  Ark.  and  La i,  346;  ii,  1410 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,  223;  ii,  1120 

Pascagoula  River,  Miss. ,  below  mouth  of  Dog  River i,  301 ;  ii,  1305 

Pasquotank  River,  N.  C,  waterway  via i,  223;  ii,  1120 

Passaic  River,  N.  J....*. i,161;  ii,  1010 

Pass  a  Loutre,  Mississippi  River,  sill  across i,  315;  ii,  1323 

Patapsco  River,  Md.,  and  channel  to  Baltimore '. i,  192;  ir,  1067 

Patapsco  River,  Md.,  channel  to  Curtis  Bay i,  194;  ii,  1070 

Patapsco  River,  Md.,  harbor  of  Southwest  Baltimore  (S[)ring  Gar- 
den)   1,194;  11,1071 

Pedee  River,  S.  C i,239;  ii,  1152 

Plaquemine  Bayou,  La i,  319;  ii,  1334 

Portage  I^ke,  Manistee  Coimty,  Mich.,  harl)or  of  refuge i,  472;  in,  2174 

Portland  1  larbor.  Me.,  including  Back  Cove i,  76, 842 

Potomac  River  below  Washington,  D.  C i,  205;  ii,  1085 

Providence  River,  R.  I i,  1 1 5, 900 

Red  Hook  Channel,  New  York  Harbor,  N.  Y i,  148, 974 

Rockland  Harbor,  Me i,  71, 837 

Sacramento  River,  Cal i,  530;  iii,  2355 

St.  Johns  River,  Fla.,  Jacksonville  to  the  ocean i,  265;  ii,  1201 

St.  Joseph  Harbor,  Mich i,460;  in,  2141 

St.  Marys  River,  Mich.,  at  the  falls i,487;  in,  2201 

St.  Marys  River,  Mich.,  Hay  Lake  and  Neebish  channels i,489;  in,  2228 

Sandbeach  harbor  of  refuge,  Mich i,  480;  in,  2189 

San  Diego  Harbor,  Cal i,521;  in,  2341 

San  Francisco  Harbor,  Cal i,526;  in,  2348 

San  Joaquin  River,  Cal.,  Stockton  and  Mormon  channels i,  529 

San  Pablo  Bav,  Cal i,527 

San  Pedro  Hav,  Cal i,522;  ni,2342 

Saugatuck  Harbor,  Mich i,  462;  in,  2149 

Savannah  Harbor,  Ga i,  251 ;  n,  1177 

Savannah  River,  CJa.,  l:)etween  Augusta  and  Savannah i,  253;  ii,  1182 

Seacoast  defenses .* i,  1 1 

Ship  channel  connecting  waters  of  the  Great  Lakes i,  485;  in,  2197 

Ship  Island  Harbor,  Miss.,  channel  to  Gulfport i, 306;  ii,  1312 

South  Chicago  Harl)or,  111.  (see  Calumet  Harbor) i,  453;  in,  2101 

Southwest  Baltimore  Harbor,  Md.,  at  Spring  Garden i,  194;  n,  1071 

Southwest  Pass,  Mississippi  River i,  315;  n,  1173, 1323 

Spring  (iarden.  Southwest  Baltimore  Harbor,  Md i,  194;  n,  1071 

Staten  Island  Sound,  N.  Y.  and  N.  J i,  162;  ii,1012 

Stockton  cliannel,  San  Joaquin  River,  Cal i,  529 

Sturgeon  Bay  Canal,  Wis.,  including  harbor  of  refuge i,  441;  in,  2049 

Superior  Harbor,  Wis i,430;  iii,2005 

Superior  I^ke  to  Keweenaw  Bay,  Mich.,  waterway i,  435;  in,  2030 

Tacoma  Harbor,  Wash i,568;  iii,2417 

Tennessee  River,  Ala.,  Coll>ert  and  Bee  Tree  shoals i,  393;  ii,  1712 

Tampa  Bay,  Fla i,  275;  n,  1219 

Toledo  Harl>or,  Ohio i,494;  iii,2249 

Tombigbee  River,  Ala.,  at  Demopolis i,  296, 296;  ii,  1289, 1290 

Trinity  River,  Tex.,  lo<!ks  and  dams i,  336;  ii,  1378 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky i,417;  m,1946 

Turners  Cut,  N.  C,  waterway  via i,  223;  ii,  1120 

Union  River,  Me i,  66, 831 

Vicksburg  Harbor,  Miss i,  350;  ii,  1420 
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Ck)ntinuing  contracts— CJon  tinned. 

Warrior  River,  Ala.,  above  Tuscaloosa i,  295;  ii,  1285 

Warrior  River,  Ala.,  below  Tuscaloosa i,296;  ii,1289,1290 

Washita  (Ouachita)  River,  Ark.  and  La i,346;  ii,  1410 

Waukeean  Harbor,  111 i,449;  iii,2075 

White  Kiver,  Ark.,  locksii  and  dams  on  upper  portion i,  359;  ii,  1580 

Wilmington,  Cal.,  outer  harbor i,  522;  iii,  2IU2 

Wilmington,  Del.,  harbor  at i,  185;  ii,  1053 

Winyah  Bay,  S.  C i,241;  ii,1154 

Yazoo  River,  Miss.,  at  the  mouth i,  350;  ii,  1420 

Contracts,  contiiming.    See  Continuing  contracts. 
Cooper  Creek,  N.  J. : 

Bridge  at  Baird  avenue,  Camdeu i,  587 

Improvement  of i,  180;  ii,  1048 

Coosa  Kiver,  Oa.  and  Ala: 

Improvement  above  East  Tenn.,  Va.  and  (ia.  R.  R.  bridge i,  291;  ii,  1274 

Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridgt^..  i,2?)l,292;  ii,  1276 

Operating  and  care  of  locks  and  dams i,  293;  ii,  1277 

Coosawattee  River,  Ga.,  improvement  of i,  291 

Coos  Bay,  Harbor,  and  River,  Oreg. : 

Improvement  of  entrance  to  bay  and  harbor i,  538;  in,  23()6 

Improvement  of  river i,  539;  in,  2368 

Copper  Range  Railway  Companv,  reconstruction  of  bridge  aiToss  Portage 

Lake,  Mich / i,582 

Coquille  River,  Oreg. : 

General  improvement , i,  5:^;  in,  2363 

Improvement  between  Coijuille  and  Myrtle  Puint i,  53<);  in,  2365 

Comey  Bayou,  La.,  improvement  of i,  347, 350 

Corporate    city    limits,    improvement    by    the    U.    8.    of    harlx)r8,    etc., 

within 1,61,62;  iv,2567 

Corporations,  private,  improvement  of  navigable  waters  by i,  61 ;  iv,  2567 

Corps  of  Engineers: 

Battalions  of  Engineers i,  38, 40, 42,  44, 607, 802,  811,  814, 818;  i  v,  :5054 

(/hanges  in  personnel i,  3 

Engineer  equipment  of    troops    and    civilian    aasintants    to    engineer 

officers 1,38,44,811,814,818 

Laws  of  57th  Congress,  Int  session,  affecting  the iv,  .'K)79 

Number  and  distribution  of  officers i,  3 

Officers  on  duty  in  Office  of  the  Chief  of  Enghieers i,  612 

Service  of  officers  abroad  and  in  the  field,  with  troops i,  45 

Coscob  Harl)or,  Conn. ,  improvement  of i,  139, 945 

Courtableau  Bayou,  La.,  improvement  of i,  322;  n,  1340 

Cowlitz  River,  Wash. ,  improvement  of i,  559;  in,  2404, 2407 

Craft,  water: 

See  aim  Dnnlge  and  Snag  boats,  and  Wrecks. 

Rules  governing  running  of  steamboats  on  certain  streams i,  580 

Craig,  Pete  (steamer),  removal  of  wreck  of .• i,  264;  n,  1200 

Crawford,  Irene  A.  B.  (schooner),  removal  of  wreck  of i,  190;  ii,  1063 

Croatan  Sound,  N.  C,  improvement  of  waterway  via i,  223;  n,  1120 

Crooked  (Carral)elle)  River,  Fla.  (see  Carralxjlle  bar  and  harlx)r) i,  282;  ii,  1253 

Cross  Creek  Railroad  Company,  bridge  of i,  582 

Crj^stal  Cove,  Winthrop,  Mass.,  bridge  at i,  586 

Crystal  River,  Fla.,  improvement  of i,  278;  ii,  1223 

Cullana,  John  (schooner),  removal  of  wreck  of i,  122, 911 

Cumberland  County,  N.  J.,  bridge  of i,  591 

Cumberland  River,  Tenn.  and  Ky. : 

Gauging  (see  Mississippi  River  Commission) i,  578;  S.,  3, 52 

Improvement  alwve  Nashville,  Tenn i,  390;  n,  1699 

Improvement  below  Nashville,  Tenn i,  388;  ii,  1695 

Removal  of  wre<'k  at  Dover  Island i,  392;  ii,  1706 

Cum bei land  Sound,  Ga.  and  Fla.: 

Defenses  of i,  26, 727 

Improvement  of i,  26:^;  ii,  1197 

Improvement  of  waterway  between  Savannah  and  Femandina. .  i,  262;  ii,  1196 

Cumberland  (steamer),  removal  of  wreck  of i,  342;  ii,  1390 

Cupolas \^^ 

Current  River,  Ark.  and  Mo. :  ^^^ 

Construction  of  bridge  in  Arkansas .  ------  V^i^ 

Improvement  of ..     ^  -» *^^^ -^  ^  ^ 
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Currituck  County,  N.  C,  bridge  of i,  590 

Currituck  Sound,  N.  C,  improvement  of  waterway  via i,  224;  ii,  1122 

Curtis  Bay,  Baltimore,  Md.,  improvement  of  channel  to i,  194;  ii,  1070 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of i,  284;  ii,  1257 

Cuyahoga  River,  Ohio: 

Improvement  of  Cleveland  Harbor i,  500;  iii,  2269 

Rebuilding  of  Middle  Seneca  Street  Bridge  at  Cleveland i,  586 

Cypress  Bavou,  Tex.  and  I^.,  improvement  of i,  346;  ii,  1409 

Cypress  Lake,  Fla  (see  Kissimmee  River) i,  274, 282;  ii,  1217, 1225, 1239 

D. 

Daisy  ( bugeye) ,  removal  of  wreck  of.  Carters  Creek,  Va i,  218;  ii,  1108 

Daisy  (flatb<jat),  removal  of  wreck  of,  Buffalo  Bavou,  Tex i,  342;  ii,  1391 

Dalecarlia  Reservoir,  Washington  Aqueduct,  D.  (3 i,  593;  iv,  2691 

Dams.     »Sce  Canals  and  Waterways. 
D'Arb©nne  Bayou,  La.: 

Improvement  of i,  347, 350 

Survey  of  (see  Ouachita  and  Black  rivers) i,  354;  ii,  1435 

Darien  IIarlx)r,  Ga.,  improvement  of i,  256;  ii,  1185 

Dartmouth,  Mass. ,  bridge  of  city  of i,  585 

Davis  Island  dam,  Ohio  River,  Pa.,  operating  and  care i,  407;  iii,  1897 

Debris,  mining,  in  California i,  577;  iii,  2443 

Deep  Creek   Branch,    Elizabeth   River,    Va.,    improvement    of    waterway 

via 1,223;  ii,1120 

Defenses,  seacoast.     Sec  Fortifications. 
Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of i ,  7, 21 ,  694 

Delaware  breakwater,  Del.,  maintenance  and  repair  of i,  176;  ii,  1035 

Harlxjr  of  refuge  in  bay,  construction  of i,  176;  ii,  1036 

Improvement  of  river i,  172;  ii,  1025 

league  Island  navy-yanl,  harbor  lines  at i,  579;  ii,  1 04 1 

Lewes,  Del.,  iron  pier  near,  maintenance  and  repair  of i,  175;  ii,  lOIV) 

Marcushook,  Pa.,  improvement  of  ice  harbor i,  178;  ii,  1045 

Waterway  to  Chincoteague  Bav,  Va.,  improvement  of i,  188;  ii,  l(H>0 

Wrecks,  removal  of * 1. 178;  ii,  1039, 1040 

Delaware  Breakwater  Harbor,  Del.: 

Maintenance  and  repair  of  breakwater i,  176;  ii,  1035 

Removal  of  wreck i,  178;  ii,  1039 

Delray,  Mich. ,  bridge  across  Rouge  River i,  589 

Delta  Point,  La.  (see  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Dennis  Creek,  N.  J.,  removal  of  wreck i,  190;  ii,  1063 

Departments,  Executive,  Washington,  D.  C. ,  telegraph  line  connecting,  i,  596;  iv,  2717 

Departments,  militarv,  reconnaissances  and  explorations i,  605;  iv,  3049 

Depot,  Engineer * 1,41,42,807,817 

Derelicts.     aSc*'  Wrecks. 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and 

care i,  371 ;  ii,  1651 

Details,  technical,  of  engineering  methods.     See  Technical  details. 
Detroit  River.  Mich.: 

Defenses  {of i,  33,  759 

Improvement  of i,  492;  iii,  2235 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  485;  iii,  2197 

Survey  from  Detroit  to  Lake  Erie,  final  report  on i,  494 

Survevs.  etc.  (see  Northern  and  Northwestern  Lakes) i,  598;  iv,  276i^ 

Disappearing  carriages i,  8, 9 

Discliarge  measurements.     See  Gauging. 

Dismal  Swamp  Canal,  Va.  and  N.  C,  improvement  of  waterway  via  .  i,  223;  ii,  1120 

District  of  Columbia.     See  Washington. 

.Dividing  Creek  (I^Trappe  River),  Md.,  improvement  of i,  200;  ii,  1078 

Dividing  Creek,  N.  J. ,  bridge  across,  at  town  of  Dividing  Creek i,  591 

Division,  engineers i,  62 

Divisions,  engineer i,62 

Divisions,  militarv,  reconnaissances  and  explorations i,  605;  iv,  3049 

Doboy  Bar,  Ga.,  improvement  of i,  256;  ii,  1186 

Dock  lines.     See  Harbor  lines. 

Double  Bayou,  Tex. ,  improvement  of i,  337;  ii,  1379 
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Dover  Island,  Cumberland  River,  removal  of  wreck i,  392;  ii,  1706 

Drawbridges: 

See  also  Bridjfes. 

Rules  for  opening  of i,  581 

Drawings.    Sec  Maps. 

Dredge  uoats  re<'ently  authorized  by  Congrt»Hs: 

Arkansas  River i,  .S54;  ii,  1571 

Ashtabula  Harbor,  Ohio i,503;  in,  228.3 

Cleveland  Harbor,  Ohio i,500;  iii,2269 

Columbia    River,    Oreg.    and     Wash.,    from    mouth    to    Willamette 

River i,  554;  in,  2393 

Conneaut  Harbor,  Ohio i,  505;  in,  2290 

Cumlxjrland  Sound,  (ia.  and  Fla i.  263;  n,  1174, 1197 

Fairnort  Harbor,  Ohio i,  502;  ni,  2279 

Florida,  works  in i,  265,  273, 288;  ii,  1201, 1216, 1267 

Fox  River,  Wis i,449;  ni,2077 

Grand  River,  Mich i,466;  ni,2159 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  578;  8.,  3, 31 

Mississippi  River,  passes  of i,  315;  n,  1173, 1323 

Pensacola  Harbor,  Fla i,  288;  n,  1267 

St.  Johns  River,  Fla.,  Jacksonville  to  the  oirean i,  265;  n,  1201 

Sandusky  Harl>or,  Ohio i,  496;  ni,  2257 

San  Pedro  ( Wilmington),  Cal.,  inner  harlKjr i, 523;  ni,  2344 

Tennessee  River  l)elow  Riverton,  Ala i,  395;  ii,  1715 

Texas  coai^t i,  337;  n,  1379 

Toledo  Harbor,  Ohio i,  494;  ni,  2249 

Willamette  River,  Oreg.,  below  Portland i,  554;  in,  2393 

Wilmington,  Cal.,  inner  harbor i,  523;  m,  2344 

Dredge  No.  3,  removal  of  wreck  of,  in  Galveston  Bay,  Tex i,  342;  n,  1391 

Dublin,  Ga. ,  bridge  across  Oconee  River i,  584 

Duck  Creek  (Smyrna  River),  Del.: 

Improvement  of i,  188;  ii,  1059 

Removal  <»f  wreck i,  190;  n,  1062 

Duck  Island  Harl)or,  Conn.,  construction  of  harbor  of  refuge i,  128, 929 

Duluth  Canal  and  Hurlwr,  Minn. : 

Improvement  of i,  430;  in,  2005 

Improvement  of  channels  in  waters  connecting  Great  l^kes i,  485;  in,  2197 

Removal  of  wrecks i,  438;  ni,  2042 

Dundalk,  Sparrows  Point  and  North  Point  Railway  Company,  bridge  of i,  588 

Dunkirk  Harbor,  N.  Y. ,  improvement  of i,  508;  ni,  2298 

Durand,  Wis. ,  bridge  of  town  of i,  586 

Dutch  Kills  Creek,  New  York  Harbor,  N.  Y. ,  bridge  across i,  587 

Duwamish  River,  AVash.: 

Bridge  of  Seattle-Tacoma  Intenirban  Railway,  in  King  County i,  584 

Bridge  of  King  (\)unty  across i,  585 

Bridge  at  Seattle  across  waterway  to  Elliott  Bay i,  590 

Bridge  of  Seattle  Electric  Company,  near  Seatlie i,  584 

Improvement  of  {see  Puget  Sound ) i,  565;  in,  2414 

Duxbury  Harl)or,  Mass.,  impn^vement  of i,  105,  881 

Dynamite  batteries i,  11 

K. 

East  (Ambrose)  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  146, 969 

hlast  Chester  Creek,  N.  Y.,  improvement  of  .•. i,  154, 155;  n,  9^)9 

Kastj  department  of  the,  reconnaissances  and  explorations i,  605, 610;  iv,  3062 

Eastern  Branch,  Elizabeth  River,  Va.  («rp  Norfolk  Harbor) i,  219;  n,  1111 

Eastern  Branch,  Potomac  River,  D.  C.,  improvement  of i,  206;  n,  1087 

East  Grand  Forks,  Minn.,  bridge  across  Red  Lake  River i,  588 

East  New  Market  ( barge),  removal  of  wreck  of i,  226;  n,  1126 

East  Pearl  River,  Miss.,  rules  governing  running  of  loose  logs,  steamboats, 

and  rafts i,  580 

East  River,  Ga.  (see  Brunswick  Harbor) i,  261 ;  ii,  1193 

East  River,  N.  Y.: 

Harbor  lines  at  Cob  Dock,  Brooklyn  navy-yard i,  579, 966 

Harbor  lines  in  Bowery  Bay  at  Steinway ] i,  579, 964 

Improvement  of ^^^'^^^'^^^^^ 

East  Waterway,  Seattle,  Wash. ,  bridge  across .*.". J  1 v^^^jS*^ 
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Echo  Bay  Harbor,  N.  Y.,  improvement  of i,  146 

Edenton  Bav,  N.  C,  improvement  of i,  225;  ii,  1124 

Ed^water,  N.  J.,  removal  of  wreck  to i,  151, 982 

Edieto,  South,  River,  S.  C,  waterway  via i,  249;  ii,  1171 

Eel  River,  Masy.  (/»^€  Plymouth  Harbor) 1,106,882 

Eiehteen-mile  Creek,  N.  Y.  (see  Olcott  Harbor) i,  514;  in,  2322 

Eldridge  (schooner),  removal  of  wreck  of i,  203;  ii,  1080 

Electrical  connections  at  fortifications i,  14, 38 

Elizabeth  City,  N.  C,  harbor  lines  in  Patquotank  River i,  579;  ii,  1127 

Elizabeth  Park  and  Land  Com{>any,  bridge  of i,  587 

Elizabeth  port,  N.  J. ,  bridge  across  Newark  Bay  to  Bayonne i,  589 

Elizabeth  River,  N.  J.,  improvement  of i,  165, 168;  ii,  1020 

Elizabeth  River,  Va. : 

Bridge  across  Western  Branch i,  587 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  219;  ii,  1111 

Iniprovement    of    waterway    to    Albemarle    Soimd,    via    Currituck 

Sound 1,224;  ii,  1122 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,223;  ii,  1120 

Improvement  of  Western  Branch i,  220;  ii,  1113 

Removal  of  wrecks  in  Southern  Branch i,  226;  ii,  1126 

Elkpoint,  8.  Dak.  (^^^  Missouri  River) i,383;  ii,  1687 

Elk  River,  Md.,  improvement  of i,  191;  ii,  1066 

Elk  River,  W.  Va. : 

Bridge  near  mouth  of  Big  Otter  Creek i,  587 

Improvement  of i,  415;  in,  1933 

Elliott  Bay,  Wash.,  bridge  across  waterwav  l)etween  Duwamish  River  and.       i, 590 

Ellis  Island,  New  York  Harbor,  N.  Y.,  harbor  lines i,  579, 988 

Embankments i,  12,  :i8 

Emplacements i,  9, 10 

Employees  as  civilian  assistants  to  engineer  officers i,  38 

Enaicott  Board i,  6 

Engineer  De^x)t 1,41,42,807,817 

Engineer  divisions i,  62 

Engineer  equipment  of  trooj>8 i,  38, 44, 811, 814, 818 

Engineering  methods,  technical  details  of.     See  Technical  details. 

Engineer  officers,  civilian  assistants  to i,  38 

Engineers,  Battalions  of i,  38, 40, 42, 44, 607, 802, 811, 814, 818,  iv,  3054 

^Engineers,  Chief  of,  officers  on  duty  in  Office  of  the i,  612 

Engineer  School  of  Application,  U.  S.  Army ii  39, 796 

Engineers,  Corps  of: 

Battalions  of  Engineers i,  38,  ^0, 42, 44, 607, 802, 811, 814, 818;  i  v,  3054 

Changes  in  per^^onneI i,  3 

Engineer  e(iuipment  of  troops  and  civilian  assistants  to  engineer  offi- 
cers   1, 38,44, 811, 814, 818 

Laws  of  Fifty-seventh  Congresji,  first  session,  affecting  the iv,  3079 

Number  and  distribution  of  officers i,3 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,  612 

Service  of  officers  abroad  and  in  the  field,  with  troops i,  45 

Engineers,  division i,  62 

Engineers,  The  Board  of i.  6,  7, 615 

Engineer  troops.     *Set;  Troops. 

Equipment,  engineer,  of  troops i,  38, 44, 811, 814, 818 

Erie  Basin,  Buffalo,  N.  Y. : 

Improvement  of  Buffalo  entrance  to ^SH;  m,  2313 

Improvement  of  Lake  Erie  entrance  to i,  511 

Erie  Harbor,  Pa. : 

Improvement  of i,  507;  in,  2295 

Water  levels i,602;  iv,2763,3032 

Erie  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Removal  of  wrecks i,  506;  in,  2293, 2294 

Water  levels i,e02i  iv,27tt3,3032 

Escambia  River,  Fla.,  improvement  of i,  290;  n,  1270 

Escanaha,  Mich. ,  water  levels i,  602;  iv,  2763, 3032 

Ksopus  Creek,  N.  Y.  (see  Saugerties  Harbor) i,  141, 954 

Essex  County,  Mass.,  bridge  of 1,586 
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Essex  Harbor  and  River,  Mass. ,  reconfltruct ioii  of  bridge i,  589 

Estherville-Miniin  Creek  Canal,  S.  C.  (i<ee  Santee  River) i,  242;  ii,  1160 

Estiiuates  of  appropriations  required: 

Fortifications i,  38 

Rivers  and  harbors,  etc * i,  61 

Eureka,  Cal.  (see  I Iuml)oldt  Harbor) i,  533;  iii,  2360 

Eureka  and  Fresh  Water  Railway  Company,  bridge  of i,  587 

Evansville,  Ind.  (x^«  Ohio  River) i,398;  ii,  1839 

Everett  Harbor,  \Vai»h. : 

Rridjre  across  Snohomish  River i,  585 

Improvement  of i,  570;  iii,  2426 

Examinations,  preliminarv,  of  rivers  and  harlK)rs,  required  to  \ye  made  by 

act  of  1902 .' 1,62 

Executive    Departments,    Washington,    D.    C,    telegraph    line    connect- 
ing  : 1,596;  IV,  2717 

Executive  Mansion,  W^ashington,  I).  C i,  596;  iv,  2717 

Exeter  River,  N.  H.,  improvement  of i,  81, 849 

Explorations  and  reconnaissances,  military i,  605;  iv,  3049 

F. 

Fairhaven,  Mass.  {see  New  Bedford  Harbor) i,  112, 896 

Fairport  I larbor,  Ohio,  improvement  of i,  502;  iii,  2279 

Fairy  Lake,  Tex.  and  La.  (see  Cypress  Bayou) i,  346;  ii,  1409 

Falia,  Bogue,  La.,  improvement  of i,  311, 312;  ii,  1318 

Fall  River  Harbor,  Mass.,  improvement  of ii  116, 903 

Falls  of  Ohio  River,  Ix)uisville,  Ky. : 

Improvement  of,  with  plan  for  completing  project i,  421 ;  in,  1961, 1964 

Operating  and  care  of  Louisville  and  Portland  Canal i,  424;  in,  1976 

Feather  River,  Cal. : 

Improvement  of i,  530;  in,  2355 

Iini>rovement  of,  !)y  California  Debris  Commission i,  577;  in,  2443 

Fell,  J.  Ct.  (schooner),  removal  of  wreck  of i,  122, 912 

Fernandina,  Fla.: 

Defenses  of  Cuml)erland  Sound i,  26, 727 

Improvement  of  Cund)erland  Sound i,  263;  n,  1197 

Improvement  of  waterway  to  Savannah,  Ga i,  262;  n,  1 196 

Ferry,  E.  P.  ( tug) ,  removal  of  wreck  of i,  438;  in,  2042 

Ferry  (Fairy)  I^ke,  Tex.  and  La.  (^ee  Cypress  Bayou) i, 346;  ii,  1409 

Field: 

Military  work  in  the i,605;  iv,3049 

Services  of  otficers  of  the  Cori)S  of  Engineers  in  the,  with  troops i,  45 

Filtration  plant,  Washington  Aqueduct,  D.  C i,  596;  iv,  2712 

Finders,  range  and  position i,  1 1 ,  38 

Fire  Island  Inlet,  N.  Y.  (we' Patch ogue  River) i,  160;  n,  1009 

Fisher,  Minn. ,  bridge  across  Red  I-»ake  River i,  587 

Fishers  Ferry,  Black  River,  Miss. ,  bridge  at i,  585 

Fishing  Creek,  N.  C,  improvement  of i,  227;  n,  1130 

Fiske,  Alfred  W.  (si'hooner),  removal  of  wreck  of i,  122, 912 

Five-mile  River  1  larbor.  Conn.,  improvement  of .  .w i,  137, 941 

Flag  River,  Wis.  (nee  Portwing  Harbor) i,  432;  in,  2026 

Flathea<l  River,  Mont,  improvement  of i,  576;  in,  2432 

Flat  Lake,  i^.  (x<'c  Grand  River) i,319;  n,  1334 

Flint  River,  Ga. : 

Improvement  of i,  285;  n,  1260 

Removal  of  wreck i,293;  n,  1280 

Flint  River,  Mich.,  improvement  of 1,478,479 

Floating  of  l(io.se  logs,  et<*.,  on  certain  streams,  rules  governing i,  580 

Florida: 

Defen^^es  of  east  coast i,  7, 26, 728 

Defenses  of  Pensacola i,  7, 28, 735 

Defenses  of  Tampa  Bay i,7,28,7;« 

Dredges  and  snag  boats  for  works  in j,  265, 273, 288;  ii,  1201, 1216, 1267 

Removal  of  water  hyacinths  from  waters  in i,  272;  ii,  1215 

Florida    Coa.«t    Line    Canal    and    Transportation    Comimny    (see   Indian 

River) ^2fiQ^^V^a^S^ 

ENG  1902 2 
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Florida  Kast  Coast  Railway  Company,  coiiBtniction  of  bann  atMiama,  Fla., 

by 1,271;  ii,  1212 

FluahinffBay,  N.  Y.,  improvement  of 1,156,158;  u,  1005 

FootbridfK  acrase  Potomac  Biver  at  Washington,  D.  C,  to  replace  Long 

BridKe 1,592;  iv,2652 

Foreign  po^ifewions.    See  Inniilar  poeseseions. 
Fore  River,  Mass.     See  Weymouth  River. 

Forkiil  £>eer  River,  Tenn..  improvement  of 1,386,387;  ii,  ItWS 

Fortiti  cations : 

fire  iilm  Tet'hnit^l  detail:*. 

Appropriatioiis  reguiivd  for  l'J(Kl-4,  eetimate*  of i,  38 

Board  of  Enijineern,  The 1,6,7,615 

Board  of  Orilnanee  and  Fortifiiation i,  6 

Board  on  Furtifi cations  or  other  Defenses  (Endicutt  Board) i,8 

Boanl  on  Torpedo  System 1,6 

Carriaget',  gun  and  mortar i,  8, 9 

Continuing  contracts i,ll 

Dynamiti*  iMlteries i,  11 

General  statement,  and  progress  of  work i,  6 

Gun  and  moriar  batteries i,  6,  S,  38 

Insular  po!«rasiuus -      i,  7, 37, 791 

Preservation  and  rejMirof i,  12,38 

Projects 1,7 

Range  and  posilion  Anders i,  11,38 

Search iit!htM  and  e1ei;tncal  connectionii 1,14,38 

Sea  walls  and  embaiikitienta i,  12,38 

Sites 1,13,38 

Submarine  mines 1, 13 

Supplies  for  seacoast  defenwH i,  12, 38 

Fort  I'lerre.S.  Dak.  (*^eMi»«mri  River) 1,382;  ii,1687 

Fort  Point  Channel,  Boston,  Alatis. : 

Improvement  of i,  98, 871 

Rebuilding  oi  Broailway  Bridge 1,587 

Rebuilding  of  Cove  Street  Bridge i,  688 

Fort  Totten,N.Y.,  Enginwr  Depot  and  eiwineer  troops 1,42,802,807,817 

Fort  Washakie,  Wyo.,  road  to  Buffalo  Fork,  Snake  River i,612;  iv,3075 

FourteenFoot  Bank  light-house,  Delaware  Bay,  removalofwrccknear.  i,  178;  ii,lCMO 

Fowler,  Lida  (schooner),  removal  of  wreck  of ii  178;  ii,  1O40 

Fox  River,  Wis.: 

Bridge  at  Green  Bay i.  588 

Improvement  of i,449;  :ii,  2077 

Improvement  of  Green  Bay  Harbor i,  440;  iii,  2047 

Operating  and  care  of  liH'ks  and  dame 1,451;  iii,  3080 

Frankfort  Harbor,  Mich.,  improvement  of 1.473;  in,  2176 

Fremont.  Wash.,  bridge  across  Puget  Sound-Lake  Washington  Canal i,588 

French  Broad  River,  Tenn,,  improvement  of :,  395;  ii,  1739 

Friend,  Ixittie  K.  (schooner),  removal  of  wreck  of i,  178;  ii,  1039 

O. 

(iakna  River,  III.,  opending  and  care  of  lock  and  dam 1,372;  ii,  1658 

GalUpolifl,  Ohio,  ice  pier  (a;«  Ohio  River) i,399;  ii,  1842 

Galveston  and  Brazos  Cunal,  Tex.,  purchase  of i,337:  ii,  1379 

Galveston  Bav  and  Harbor,  Tex.: 

DefenseMbi 1.7,  .W,  752 

Examination  and  survey  of  inner  harbor i,  343:  II,  1392, 1395 

Improvement  of  GalveaUiii-Teicas  City  channel 1, 334;  ii,  1372 

Improvement  of  harbi>r i,  332;  il,1356 

Improvement  of  harbor  from  inner  bar  to  Fifty-first  street i,  334;  m,1371 

Improvement  of  waterway  to  Houston i,334;  ii,  1374 

Improvement  of  West  Bay 1,337,838;  11,1^79,138* 

Removal  of  wrecks 1,342;  it,  1390, 1391 

Gasconade  River,  Mo. ; 

Britlge  across i,  583 

Improvement  by  Miasouri  River  Commission i,  579;  8.,  181, 213 
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Gauging: 

Columbia  River,  Oreg.  and  Wash 1 i,  561 ;  in,  2408 

Michigan  I^ke,  variations  in  surface  level  on  east  sliore i,  457 

Mississippi  River  and  principal  tributaries i,  578;  S.,  3, 62 

Northern  and  Northwestern  Lakes i,  601, 602;  iv,  2763 

Gauley  River,  W.  Va.,  improvement  of i,  415;  in,  1933 

Gedney  Ciiannel,  New  York  Harbor,  N.  Y.,  improvement  of i,  146, 969 

Genesee  River,  N.  Y.  (see  Charlotte  Harbor) i,  515;  in,  2323- 

Geneva,  A  la. ,  bridge  across  Choctawhatchee  River i,  581 

George  Lake,  St.  Johns  River,  Fla.  (see  Volusia  Bar) i,  267;  ii,  1206 

Georges  River,  Me.,  improvement  of i,  73, 840 

Georgetown,  D.  C.    See  Washington,  D.  C. 

Georgetown  Harbor,  8.  C.  (see  Winyah  Bay) i,  241 ;  n,  1154 

Georgia,  defenses  of  coast i»  7, 26, 727 

Gettysburg  Park,  Pa. ,  tablet  to  Abraham  Lincoln i,  596;  iv,  2717 

Glencove  Harbor,  N.  Y.,  improvement  of i,  156, 167;  ii,  1004 

Gloucester  Harbor,  Mass. ,  improvement  of i,  88, 857 

Golconda,  111.  («e^  Ohio  River) i,398;  n,  1839 

Golden  Gate,  Cal.,  channel  to  Kaniuines  Strait  (see  San  Pablo  Bay) i,  627 

Goshen  Creek,  N.  J.,  improvement  of i,  183;  ii,  1052 

Gosport  Harbor,  N.  H.  (see  IsU«  of  Shoals  Harbor) i,  79, 847 

Government  Printing  Office,  Washington,  D.  C. : 

Coiii^truction  of  new  building  for i,  611 ;  iv,  3066 

Telegraph  line : i,596;  iv,2717 

Government  telegraph  line,  Washington,  T).  C i,  596;  iv,  2717 

Governors  Island,  New  York  Harbor,  N.  Y. : 

Enlargement  of i,  150, 978 

Removal  of  wreck i,  151, 982 

GowanuH  Bay,  Canal,  and  Creek,  N.  Y. : 

Bay  Ridge  and  Red  Hook  channels,  improvement  of i,  148, 974 

Buttermilk  Channel,  improvement  of i,  149, 976 

Gowanus  Canal  (see  (lowanus  Bay) i,  148, 974 

Gowanus  Creek  channel,  improvement  of i,  150, 977 

Harbor  lines  in  Buttermilk  Channel  at  Atlantic  Basin i,  579, 983 

Red  Hook  Channel,  removal  of  wreck i,  151, 982 

Grand  Calumet  River,  111.  and  Ind.  (see  Calmnet  River) i,  453;  in,  2107 

Grand  Haven  Harbor,  Mich.,  improvement  of i,  465;  in,  2156 

Grand  Marait?,  Mich.,  improvement  of  harbor  of  refuge i,  438;  in,  2040 

Grand  Marais,  Minn. ,  improvement  of  harbor i,  429;  in,  2001 

Grand  Rapids,  Mich. : 

Bridge  across  Grand  River i,  590 

Improvement  of  (jrand  River i,  466;  in,  2159 

Grand  Rapids,  Wabash  River,  operating  and  care  of  lock  and  dam. .  i,  426;  in,  1986 

Grand  River,  I^.,  improvement  of i,  319;  n,  1334 

Grand  River,  Mich.: 

Bridge  at  Grand  Rapids i,  690 

Improvement  of i,  466;  in,  2169 

Improvement  of  Grand  Haven  Harbor i,  466;  in,  2166 

Grand  River,  Ohio  (see  Fairport  Harbor) i,  502;  in,  2279 

Grant  memorial,  Washington,  D.  C i,  596;  iv,  2717 

Grays  Harbor,  Wash.: 

Improvement  of,  l>etween  Abenleen  and  the  entrance i,  664;  in,  2413 

Improvement  of,  including  bar  entrance i,  563;  in,  2410 

(^rays  Point,  Missiasippi  River,  Mo.,  bridge  to  Thebes,  111 i,  582 

Great  Kanawha  River,  W.  Va.: 

Improvement  of i,  413;  in,  1927 

Operating  and  care  of  locks  and  dams i,  414;  in,  1928 

(Jreat  I^kes: 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  488;  in,  2217 

Defenwsof 1,7,33,759 

General  remarks  applicable  to  harbors  on  east  shore  of  Lake  Michigan,  in,  2135 

Improvement  of  channels  in  waters  connecting i,  486;  in,  2197 

Survey  of  waters  connecting  lakes  Superior  and  Huron,  final  report  on  .       i,  494 

Survevs  and  charts i,  698;  iv,  2763 

Water  levels 1,601,602;  iv,276;^ 

Water  levels  on  east  shore  of  I^ke  Michigan,  variations  in \..,4^T 

Great  Pedee  River,  S.  C,  improvment  of \,^135^N  wOO^"^ 
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Great  Salt  Pond,  Block  Island,  R.  I. ,  improvement  of i,  121, 909 

Great  Sodus  Bay,  N.  Y.,  impn)vement  oi  harbor i,  516;  iii,  2325 

Great  South  Bay,  N.  Y.  {see  Patohogue  River) i,  160;  ii,  1009 

Green  Bay,  Mich. ,  water  levels  at  Escanaba i,  602;  iv,  2763, 3032 

Green  Bay  Harbor,  Fox  River,  Wis.: 

Construction  of  bridge i,  588 

Improvement  of i,  440;  in,  2047 

Greene  County,  Miss. : 

Bridge  of,  across  Chickasahay  River i,  588 

Bridge  of,  across  Leaf  River i,  588 

Green  Jacket  Slioal,  Providence  River,  R.  I.,  removal  of i,  1 15, 116, 902 

Greenleaf  Bend,  Mississippi  River,  111.,  prevention  of  break  into  Cache 

River i,369;  ii,  1606 

Green  River,  Ky. : 

Improvement  alx)ve  mouth  of  Big  Barren  River i,  427;  iii,  1988 

Operating  and  care  of  locks  and  (lams i,  427;  in,  1988 

Greenville  Harbor,  Miss,  {see  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Greenwich  Harbor,  Conn.,  imorovement  of i,  137, 139, 944 

Grounds,  public  buildings  and.  District  of  Columbia i,  596;  iv,  2717 

(Tiiam  Island,  defenses  of i,  7 

Gulf,  Colorado  and  Santa  Fe  Railway  Company,  bridge  of i,  583 

Gulfport,  Miss.,  improvement  of  channel  to  Ship  Island  Harbor i,  306;  ii,  1312 

Gulf  States: 

Removal  of  water  hyacinths  from  Florida  waters i,  272;  ii,  1215 

Removal  of  water  hyacinths  from  Louisiana  waters i,  327;  ii>  1347 

Removal  of  water  hyacinths  from  Texais  waters i,  272, 327 

Guns: 

Batteries i,  6, 8, 38 

Carriages i,8 

Guyandot  River,  W.  Va. ,  improvement  of i»  417;  in,  1945 

H. 

Hackensack  River,  N.  J. ,  bridge  at  Little  Ferry i,  584 

Hallsville,  N.  C,  removal  of  wreck  in  Northeast  River i,  237 

Hanipton  Roads,  Va. : 

Defenses  of i,  7, 23, 710 

Improvement  of i,  220;  ii,  1114 

Improvement  of  approaches  to  Norfolk  Harbor i,  219;  ii,  1111 

Hancock,  Mich. ,  bridge  across  Portage  l^ke i,  582 

Harbor  lines,  establishment  of i,  579 

Adams  Island,  Hudson  River,  Troy,  N.  Y i,  579, 961 

Alexandria  Bay,  St.  Lawrence  River,  N.  Y i,  579;  iii,  2338 

Atlantic  Basin,'  Buttermilk  Channel,  Brooklyn,  N.  Y i,  579, 983 

Boston,  Mass \ 1,579,887 

Bowery  Bav,  F>ast  River,  N.  Y 1,579,964 

Brooklyn,  N.  Y.,  Buttennilk  Channel  at  Atlantic  Basin i,  579, 983 

Brooklyn,  N.  Y.,  navy-vanl.  East  River  at  Cob  Dock 1,579,966 

Buttermilk  Channel,  New  York  Harbor,  N.  Y i,  579, 983 

Chicago  River,  HI.,  North  Branch,  at  Chicago i,  579;  in,  2110 

Cob  Dock,  I^ust  River,  Brooklyn  navy-yanl,  N.  Y i,  579, 966 

Commencement  Bay,  Wash i,  579;  in,  2432 

Delaware  River,  Pa.,  at  Ijcague  Island  navy-yard i,  579;  n,  1041 

East  River,  N.  Y. ,  at  Cob  Dock,  Brooklyn  navy-yard i,  579, 966 

Ea-^t  River,  N.  Y. ,  in  Bowery  Bay  at  Steinwav i,  579, 964 

Elizabc^th  City,  N.  C .' i,579;  ii,ll?7 

Ellis  Island,  New  York  Harbor,  N.  Y 1,579,988 

Gowanus  Bay,  N.  Y.,  Buttermilk  Channel i,  579, 98:^ 

Homestead  Bridge,  Pa. ,  to  McKeesport i,  579;  in,  1912 

Hudson  River,  N.  Y.,  at  New  Baltimore 1,579,962 

Hudson  River,  N.  Y.,  at  Troy 1,579,961 

Kansas  City,  Mo.  and  Kans i,  579;  S.,  213 

Kill  van  Kull,  at  Shooters  Island 1,579,986 

I^vacaBay,  Tex i,579;  ii,  1402 

League  Island  navy-yard,  Delaware  River,  Pa i,  579;  n,  1041 

McKeesp)rt,  Pa.,  to  Homestead  Bridge i, 579;  in,  1912 

Missoun  River,  Kansas  City,  Mo.  and  Kans i,  679;  S.,  213 
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Harbor  lines,  optablishmont  of — Continued. 

Mononprahela  Ri  ver,  Pa i,  579;  iir,  1912 

Mystic  River,  Ma>*H 1,579,887 

New  Baltimore,  N.  Y 1,579,962 

Newport  Harbor,  R.  I 1,579,912 

New  York  Harlmr,  N.  Y.,  Buttermilk  Channel 1,579,983 

New  York  1  larbor,  N.  Y. ,  I*^*«t  River  at  Cob  Dock,  Brooklyn  navv-yard .  i,  579, 966 

New  York  Harbor,  N.  Y.,  EaHt  River  at  Steinway *. i,  579, 964 

New  York  Harbor,  N.  Y.,  Ellis  Island 1,579,988 

New  York  Harl)or,  N.  Y.,  Shooters  island i,  579, 986 

North  Branch,  Chicago  River,  111 i,  579;  in,  2110 

North  River,  KIlis  Island,  N.  Y 1,579,988 

Pasquotank  River,  N.  C i,579;  ii,  1127 

Philadelphia,  Pa.,  Delaware  River  at  Ix>ague  Island  navy-yanl ..  i,  579;  ii,  1041 

Pittsburg  Harl>or,  Monongahela  River,  Pa i,  579;  in,  1912 

Port  Lavaca,  Tex i,  579;  ii,  1402 

St.  Lawrence  River,  N.  Y i,579;  iii,2338 

Shooters  Islan<l,  New  York  Harbor,  N.  Y i,  579, 986 

Somerville,  Mass i,  579, 887 

Steinwav,  N.  Y 1,579,964 

Taconia*HarlK)r,  Wash i,579f  iii,2432 

Troy,  N.  Y 1,579,961 

Harbors  and  rivers.     Sfe  Rivers  and  harl.>ors. 

Hardings  Beach,  Chatham,  Mass. ,  removal  of  wreck i,  122, 911 

Harlem  River,  N.  Y.,  improvement  of i,  144, 959 

Harlowe  Creek,  N.  C,  improvement  of  wat<»rwav  via i,  231 ;  ii,  1136 

Hartford  Citv,  W.  Va..  ice  harbor  {see  Ohio  River) i,  3^)9;  n,  1842 

Hatcheneha'l^ke,  Fla.  («€<' Kissimmee  River) 1,274,282;  ii,  1217, 1225, 1239 

Hat  Slough,  Wjish.  {nee  Puget  Sound ) i,  565;  iii,  2414 

Havre  de  Grace,   Md.,   improvement  of  Sustjuehanna  River  alwve  and 

below 1,191;  ii,  1066 

Hawaiian  Islands: 

I  )efenses  of i,  7 

Defenses  of  Honolulu  Harlx)r i,  7 

Defenses  of  Pearl  Harbor i,  7 

improvemeiit  of  Pearl  Harbor i,  534;  in,  2361 

Hay  I^ke  Channel,  St.  Marys  River,  Mich.: 

Final  rejwrt  on  survey i,  494 

Improvement  of i,489;  ni,2228 

improvement  of  channels  in  waters  conne<*ting  Great  Lakes i,  485;  in,  2197 

Ilavnes,  Dougla*<  (schooner),  removal  of  wreck  of i,  122, 912 

Helena  Harbor,  Ark.  (M'e  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Hell  Gate,  Fast  River,  N.  Y. ,  improvement  of i,  143, 957 

Hemphtead,  N.  Y.  {str,  (ilencove  Harlx)r) i,  156, 157;  n,  1004 

Henry,  Cai)e,  Va.,  defenses  at i,  7 

Herr' Island,   Allcghenv  River,   Pa.,  construction  of  hx'k  and  dam,  with 

revise<l  estimate  of  (•(►St i,408;  in,  1900, 1901 

Hevnm,  John  (canal  boat),  removal  of  wreck  of i,  177;  n,  1038 

Highway  bridge  acr(>ss  Potomac  River  at  Washington,  D.  C,  to  replace 

Long  Bridge i,592;  iv,2652 

Hillsboro  Say  and  River,  Fla. : 

Improveinent  of i,  277;  n,  1222 

Removal  of  wreck  in  bay i,  281 ;  n,  1 225 

Hiwassee  River,  Tenn.,  improvement  of i,  396, 397;  n,  1 742 

Hockingport,  Ohio,  ice  harbor  in  Ohio  River  near  mouth  of  Big  Hocking 

River i,399;  n,1842 

Holland  HarlK>r,  Mich.,  improvement  of i,  464;  in,  2152 

Holmes  River,  Fla.,  iinpnn'ement  of i,  28S;  n,  1267 

Holston  River,  Va.  and  Tenn.,  improvement  of i,  396, 397;  n,  1743 

Home  City,  Ohio,  Lock  and  Dam  No.  37,  Ohio  River i,  399;  n,  1864 

Homestead,  Pa.,  harlH:)r  lines  in  Monongahela  River  to  McKeesport .  i,  579;  in,  1912 

Hoin(K»hitto  River,  Miss.,  improvement  of i,  310;  n,  1317 

Honolulu  Harlx)r,  Hawaii,  defenses  of i,  7 

I  look  Creek,  L<mg  Island,  N.  Y. ,  bri(  Ige  across i,  588 

Hookton,  Cal.  {j<er  Humboldt  Harl:K>r ) i,  5:W;  in,  2360 

Hoquarten  Slough,  Wash,  (m' Tillamook  Bay) i,543;  im2a7^ 

Horn  Island  Harbor,  Miss. ,  improvement  of ' x^'H^X\  xxO^SS^ 
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Hospital  Point,  Norfolk  Harbor,  Va.,  removal  of i,  219;  ii,  1111 

Houghton  C>)unty,  Mich.,  bridge  of i,  582 

Houghton,  Mich.,  bridge  across  Portage  Lake  to  Hancock i,  582 

Housatonic  River,  Conn. ,  improvement  of i,  132, 934 

Houston,  Tex.,  improvement  of  waterway  to  ( ialvetiton i,  1^34;  ii,  1374 

Howard  University  Reservoir,  Washington,  D.  C i,  594;  iv,  2706 

Hudson  River,  N.  Y. : 

Improvement  of i,  140, 947 

New  Baltimore,  harbor  lines i,  579, 962 

Peekskill  Bay,  bridge  near  Peekskill i,  588 

Peekskill  Harbor,  improvement  of i,  141, 142, 956 

Rcmdout  Harbor,  improvement  of i,  141, 955 

Saugerties  Harbor,  improvement  of i,  141, 954 

Tn)v,  harbor  lines 1,579,961 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of i,  5.'^;  iii,  2360 

Huntington  Harlx)r,  N.  Y.,  improvement  of i,  156, 157;  ii,  1003 

Huron  Harlx)r,  Ohio,  improvement  of i,  498;  iii,  2260 

Huron  Lake: 

*Sfee  ali<o  Northern  and  Northwestern  Lakes. 

Final  repc^rt  on  survey  of  waterway  to  Lake  Superior i,  494 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich i,  480;  in,  2189 

Water  levels i,602;  iv,  2763, 3032 

Hyacinths,  water: 

Removal  of,  from  Florida  waters i,  272;  ii,  1215 

Removal  of,  from  Louisiana  waters i,  327;  ii,  1347 

Removal  of,  from  Texaa  waters i,  272, 327 

Hyannifl,  Mass. ,  improvement  of  harbor  of  refuge i,  108, 890 

Hydraulic  mining  in  California i,  577;  in,  2443 

Hydraulics.      See  Gauging  uyid  Technical  details. 
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Iberia  and  Vermilion  Railroad  Company,  bridge  across  Bavou  Vermilion, 

La '. 1,584 

Illinois  and  Mississippi  Canal,  111.: 

Bridge  in  Bureau  County i,  585 

Construction  of,  with  revised  extimate  of  cost  of  completion,  i,  455;  in,  2118, 2121 

Operating  and  care i,  372;  ii,  1656 

Illinois  River,  111.: 

Improvement  of i,  454;  in,  2113 

Operating  and  care  of  locks  and  dams i,  455;  in,  2115 

Index  (8<;hooner),  removal  of  wreck  of i,95, 865 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of,  with  plan  for  complet- 
ing project 1, 421 ;  III,  1961, 1964 

Indianapolis,  Ind.,  bridge  across  White  River i,  588 

Indian  River,  Fla.,  improvement  of i,  269;  n,  1210 

Indian  River  Bay,  Del.,  waterway  via i,  188;  n,  1060 

Indian  River  Inlet,  Fla.  (see  Indian  River) i,  269;  ii,  1210 

India  Point,  Pawtucket  River,  R.  I. ,  bridge  at i,  587 

Individuals,  improvement  of  navigable  waters  by i»  61 ;  iv,  2567 

Inland  waterways.    See  Canals  ar^  Waterways. 
Inlets.     See  Rivers  and  harbors. 
Inner  harbors.     See  Rivers  and  harbors. 
Inside  routes.    See  Canals  and  Waterways. 
Insular  possessions: 

Defenses  of 1,7,37,791 

Improvement  of  Manila  Harbor  and  Pasig  River i,  608;  iv,  3055 

Improvement  of  Pearl  Harlx)r,  Hawaii i,  534;  in,  2361 

Reconnaissances  and  explorations  in i,  605;  rv,  3050, 3062 

Ironton,  Ohio,  ice  harbor  (see  Ohio  River) i,  399;  n,  1842 

Island  possessions.     See  Insular  possessions. 

Isle  of  Wight  Bav,  Md. ,  improvement  of  waterway  via i,  188;  n,  1060 

Isles  of  Shoals,  Me. ,  improvement  of  harbor  at : i,  79, 847 

Istokpoga  Creek,  Fla.  (see  Kissimmee  River) i,  274, 282;  n,  1217, 1225, 1239 
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J. 

Jackson,  Ky. ,  bridge  across  North  Fork,  Kentiuiky  River i,  58» 

Jackson  Countv,  Fla.,  bridge  of *. i,  586 

James  River,  Va. : 

Improvement  of i,  216;  ii,  1 100 

Protection  of  Jamestown  Island i,  218;  ii,  1 105 

Jamestown  Island,  James  River,  Va.,  protection  of i,  218;  ii,  1105 

Jamigan  Slough,  Cal.,  bridge  across i,  587 

Jefferson,  Tex.,  waterway  to  Shreveport,  La.  {see  Cypress  Bayou)  ...  i, :J4«;  ii,  140J) 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via i,  262;  n,  1 196 

Johnsons  Bayou,  I^.,  improvement  of i,  826;  ii,  KI46 

Johnsons  Creek  or  River,  Conn.  {i*ee  Brid^port  Harbor) r,  IJW,  937 

Jolo,  department  of  Mindanao  and,  reconnaissani^is  and  explorations  in .  i,  607;  i  v,  1^050 
Judith,  Point,  R.  I.: 

C-onstruction  of  liarbor  of  refuge i,  1 19, 906 

Improvement  of  pond  entrance i,  120, 907 

Removal  of  wreck  in  harbor  at i,  122, 912 

Jules  (barge),  removal  of  wreck  of i,  :U2;  n,  1;{1K) 

Jupiter  Inlet,  Fla.  (««€  Indian  River) i,269;  ii,1210 

K. 

Kalamazoo  River,  Mich.: 

Bridge  at  Allegan i,  585 

Improvement  of i,  462;  in,  2149 

Kampsville  lock  and  dam,  Illinois  River,  III.,  o{)e rating  and  can*  ...   i,455;  ]ii,  2115 
Kanawha  River,  \V.  Va. : 

Improvement  of i,  413:  iir,  1927 

Operating  and  care  of  locks  and  dams i,  414;  in,  1928 

Kansas  City,  Mo.  and  Kans.,  harbor  lines  in  Misssouri  River i,  579;  S.,  218 

Karcjuines  Strait,  Cal.,  channel  to  the  Golden  (iate  (see  San  Tablo  Bay) i,  527 

Kaskaskia  River,  111. ,  bridge  in  Randolph  County i,  583 

Kate  (tug),  Removal  of  wre<'k  of i,  :J42;  ii,  1390 

Kenduskeag  River,  Me.  (see.  Penolwcot  River) i,  68, 81^ 

Kennebec  River,  Me. : 

Defenses  of i,  7, 14, 622 

Improvement  of i,  74, 840 

Kenosha  Harlx)r,  Wis.,  improvement  of i,  448;  in,  2073 

Kent,  Wash.,  bridge  across  White  River r,  584 

Kentucky  Luml>er  and  Veneer  Company,  bridge  of i,  589 

Kentuckv  River,  Kv.: 

Bridge  across  North  Fork  l>elow  Jackson i,  589 

Improvement  of i,  419;  ni,  1953 

Oi>erating  and  care  of  locks  and  dams i,  421 ;  ni,  1955 

Kerrs  Run,  Ohio,  ice  harbor  in  Ohio  River i,  3iH);  n,  1842 

Kewaunee  I larbor,  Wis.,  improvement  of i,  443;  ni,  2058 

Keweenaw  Bay  and  Point,  Mich.,  improvement  and  operating  an<l  care  of 

waterway  to  Lake  Superior i.  4l^^,  436;  ni,  2030 

Keyport  IIar]x)r,  N.  J.,  improvement  of •. 1. 165;  n,  1015 

Key  West  Harl>or,  Fla. : 

Defenses  of i,  7,  26, 729 

Improvement  of i,  272;  n,  1213 

Removal  of  wreck i,  273;  n,  1216 

Kill)oum  Citv,  Wis.,  bridge  across  Wisconsin  River i,  589 

Kill  van  Kull,  N.  Y.  and  N.  J.: 

Harbor  lines  at  Shooters  Islan<l i,  579, 986 

Improvement  of  Staten  Island-New  Jersey  channel i,  162;  n,  1012 

Kmg  County,  Wash.: 

Bridge  of,  across  Duwamish  River i,  585 

Bridge  of,  across  Snoqualmie  River i,  588 

Bridge  of  Seattle-Tacoma  Intenirban  Railway  across  Duwamish  River  .       i,584 

Kingston  ( barge),  removal  of  wreck  oi '. i,  226;  n,  1126 

Kingston  Bay,  Mass.  (see  Duxbury  Harbor) i,  105, 881 

Kingston,  R.  I.: 

Construction  of  Point  Judith   I uiTbot  ol  reiuge i,  119, 906 

Improvement  of  entrance  to  poi i\t  iudilb  Pond \ A*^-!^*^ 

Removal  of  wreck  in  I^oint  J,i<iit\^  Harbor \O^^J^Si.^^«ci. 
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Kingpton  Station,  N.  Y. ,  bridge  aorons  Hoinlont  Creek i,  586 

Kiunickinnick  River,  Wis.  {i<ee  Milwaukee  Harbor) i,  446;  iii,  2067 

Kissiminee  Lake  and  River,  Fla. : 

Examination  and  survey i,  282;  ii,  1225, 1239 

Improvement  of i,  274 ;  ii,  1217 

Kissimmee  (steamer),  removal  of  wreck  of i,  281 ;  ii,  1225 

KnightH  landing,  Satiramento  River,  Cal.,  bridge  at i,  586 

Kootenai  River,  Idaho,  improvement  between  B^^nners  Ferry  and  interna- 
tional l)oundary i,  575;  iii,  2431 

La  Crosse  Harbor,  Wis.,  improvement  of i,  372;  ii,  1660 

Laffrinier,  Ira  (schooner) ,  removal  of  wreck  of i,  108, 886 

Lafourche  Bayou,  La.,  improvement  of i,  318;  ii,  1332 

Lagrange  Bavou,  Fla.,  improvement  of i,  288;  ii,  1267 

Lagrange  loclc  and  dam,  Illinois  River,  111.,  operating  and  care i,  455;  iii,  2115 

Lakes,  department  of  the,  reconnaissances  and  explorations i,  605, 606;  iv,  3049 

Lakes,  Great.     See  (ireat  I^kes. 

Lamprev  River,  N.  H .  ( x<'e  Cocheco  River) i,  80, 848 

L'Anguille  River,  Ark.,  improvement  of i,  363, 364;  ii,  1590 

Laporte  County,  Ind.,  l)ridge  of i,  584 

Larchmont  Harbor,  N.  Y.,  improvement  of i,  153;  ii,  996 

La  Trappe  River,  Md.,  improvement  of i,  200;  ii,  1078 

Lavaca  Bay,  Tex. ,  Iiarlxjr  line^  at  Port  Lavaca i,  579;  ii,  1402 

Laws  of  Fifty-seventh  Congress,  first  session,  affecting  Corjw  of  Engineers  . .  iv,  3079 
Leaf  River,  Miss.: 

Bridge  near  Atkinsons  Creek  or  Cochrans  Ferrv i,  588 

Improvement  of .' i,  303, 3a5;  ii,  1311 

League  Island  navy-yard.  Pa.,  harbor  lines  in  Delaw^are  River i,579;  ii,  1041 

Leak esvi lie.  Miss.,  bridge  across  Chickasahay  River i,  588 

Leecli  Lake,  Minn.: 

Constru(;tion  of  reservoir  dam i,  374;  ii,  1672 

Operating  and  care  of  reservoir  dam i,  375;  n,  1675 

Legislation  of  Fifty-seventh  Congress,  first  session,  affecting  Corps  of  Engi- 
neers   * IV,  3079 

Lehman,  R.  B.,  contract  with  State  of  Washington  (;»<'<' Tat^oma  Harlwr)  i,568;  iii,  2417 

Lemon  Creek,  N.  Y.  (see  Staten  Island-New  Jersey  chaimel) i,  162;  ii,  1012 

Levels,  water.     See  Water-level  ob8er\'ations. 

I^evisa  Fork,  Big  Sandy  River,  Ky.,  improvement  of i,  417;  iii,  1946 

Lewes,  Del.: 

Improvement  of  waterway  to  Chincoteague  Bay,  Va i,  188;  ii,  1060 

Iron  pier  in  Delaware  Bay  near,  jnaintenance  and  repair  of i,  175;  ii,  1035 

Lewis  River,  Wash.: 

Bridge  across i,  585 

Improvement  of i,  559, 560;  in,  2406,  2407 

Liberty  County,  Tex.,  ])ridge  across  Trinity  River  in i,  583 

Lichtenfels  Bros.  ( barge ) ,  n^moval  of  wreck  of i,  151 ,  982 

Lighter  No.  33,  removal  of  wreck  of,  from  Schuylkill  River i,  190;  ii,  1063 

Lincoln,  Abraham,  bronze  tablet  to .' i,  596;  iv,  2717 

Little  Assawaman  Bay,  Del. ,  waterway  via i,  188;  ii,  1060 

Little  D' Arbonne  Bayou,  La.  [see  D' Arbonne) i,  350 

Little  Ferry,  N.  J.: 

Bridge  across  Hackensack  River  at i,  584 

Bridge  across  Overpeck  CYeek  at i,  587 

Little  Harbor,  N.  II. ,  improvement  of  harlx>r  of  refuge i,  81, 850 

Little  Kanawha  River,  W.  Va.: 

Improvement  of i,  413;  in,  1925 

Operating  and  care  of  lo<;k  and  dam i,  413;  in,  1926 

Little  Mud  River,  (ia.,  improvement  of  waterway  via i,  262;  ii,  1196 

Little  Narragansett  Bay,  R.  I.  and  Conn,  (see  Pawcatuck  River) 1,123,921 

Little  Pedee  River,  S.  C. ,  improvement  of i,  237, 238;  n,  1151 

Little  Pigeon  River,  Tenn.,  improvement  of i,  395, 396;  ii,  1739 

Little  River,  La.  (x^e  Red  River) i,343;  ii,  1405 

Little  Sodus  Bav,  N.  Y. ,  improvement  of  harbor i,  516;  in,  2327 

Little  Tallahatclde  River,  Miss,  (see  Tallahatchie) i,  352;  ii,  1432 

Ix)cks.     See  Canals  mid  AVaterways. 

Logs,  loose,  rules  governing  fioatmg  of,  on  certain  streams i,  580 
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l^iie  Tree  Point,  Cal.  (x^y  San  Pa])lo  Bay) i,527 

I/On<j  Bridge,  Putomac!  Kiver,  Wa.«hington,  I).  C: 

Hijjhwav  bridge  to  replace i,  582;  iv,*2652 

liailroaii  bridge  to  replace i,  582 

Long  Island  Sound,  N.  Y.,  defenses  of  eastern  entrance i,  7, 19, 670 

LongSault  Island,  St.  Lawrence  Kiver,  N.  Y.,  improvement  at  Ijead  of.  i,  520;  iii,  2337 

Long  Tom  River,  Greg. ,  improvement  of i,  551 ;  iii,  2387 

I^rain  Harl)or,  Obio,  improvement  of i,  499;  iii,  2264 

I^aiaiana,  removal  of  water  hyacinths  from  waters  in i,  327;  ii,  1347 

Ix)ui8ville  and  Nashville  Railroad  Company,  bridge  of i,  581 

Louisville  and  Portland  Canal,  Ky.: 

Enlargement  of,  with  plan  for  completing  project i,  421;  iii,  1961, 1964 

OjKjrating  and  care i,  424;  iii,  1976 

Loutre,  Pass  a,  Mississippi  River,  I^. : 

Closing  crevasse  in i,  314;  ii,  1322 

Constructing  sill  across i,  315;  ir,  1323 

Ix)wer  Macbodoc  Creek,  Va. ,  improvement  of i,  207, 209;  ii,  1091 

Lul^ec  Channel,  Me.,  improvement  of i,  62, 827 

Ludington  Harbor,  >Ii(tb.,  improvement  of i,  470:  in,  2168 

Lumberton  Branch,  Rancocaa  River,  N.  J.,  improvement  of i,  179;  ii,  1046 

Luzon,  Northern  and  Southern,  reconnaissances  and  explorations  in  depart- 
ments of 1, 607;  IV,  3050 

Lynn  Iiar])or,  M&«s. ,  improvement  of i,  95, 867 

Lyttee,  Ephniim  (skx^p ) ,  removal  of  wreck  of i,  203;  ii,  1080 

M. 

McClellan  statue,  Washington,  I).  C i,596;  iv,2717 

McClellanville,  S.  C,  improvement  of  waterway  to  Charleston i,  246;  ii,  1166 

McKeesj)ort,    Pa.,    harbor    lines    in    Monongahela    River  to   Homestead 

Bridge i,  579;  iii,  1912 

Mackinac  Straits,  Mich.,  removal  of  wreck  in i,  494;  in,  2244   , 

Ma<;<)n  Bavou,  I^. : 

Improvement  of i,  347,  349;  ii,  1418 

Survey  of  (.s/r  Ouachita  and  Black  rivers) i,  354;  ii,  1436 

Macon,  Dublin  and  Savannah  Railroad  Company,  bridge  of j,  584 

Maggie  (sloop),  removal  of  wreck  of .' i,  203;  ii,  1080 

Mahon  River,  Del.,  removal  of  wreck i,  190;  ir,  1063 

Maine,  defenses  of  coast i,  7, 14, 621 

Main  Ship  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,  146, 969 

Removal  of  wreck i,  151, 982 

Maiden  River,  Mass.,  improvement  of r,  96, 869 

Mall,  the,  AVa-shington,  1).  C i,596;  iv,2717 

Mamaroneck  Harbor,  N.  Y.,  improvement  of i,  152;  ii,  995 

Manasquan  River,  N.  J.,  improvement  of r,  171 :  ii,  1024 

Manatei^  River,  Fla.,  improvement  of i,  27S,  279;  ii,  1223 

Manchac  Bavou,  La.,  improvement  of i,  311,  313;  ii,  1321 

Manchester  Harbor,  Mass.,  improvement  of i,  iK),  858 

Manila  Harbor,  Philippine  Islands: 

Defenses  of i,  7 

Improvement  of *. i,  608;  iv,  3055 

Manistee  Harbor,  Mich.,  improvement  of i,*i71;  iii,  2171 

Manitowoc  Harbor,  Wis.,  im[)rovement  of i,  444;  iii,  2062 

Manokin  River,  Md.,  im])rovement  of i,  202;  ii,  1079 

Mantua  Creek,  N.  J.,  improvement  of i,  181;  ii,  1048 

Maps: 

Military  and  other i,  6a5, 61 1 ;  iv,  3049 

Northern  and  Northwestern  Lakes i,  598;  iv,  2763 

Marblehead,  Ma-'s.,  repair  of  sea  wall i,  91, 860 

Marcushook,  Pa.,  improvement  of  ice  harbor i,  178;  ii,  1045 

Marinette,  Wis.  {f<re  Menominee  River) i,  439;  in,  2043 

Marquette  Bay  and  Harbor,  Mich.: 

Construction  of  harbor  of  refuge  in  bay i,  437;  in,  2039 

Improvement  of  harl><)r '. i,436;  in,  2037 

Water  levels i,  602;  iv,  2763., 3Qa^ 

Marthas  Vineyard,  Mass.,  improvement  of  Vineyard  Haven  Harbor ^^^^^^^''^^ss 

Mascot  (steamer),  removal  of  wreck  of .    ^C'ISSKn  vwO^c©^ 
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Massachuflettfl,  State  of: 

Bridge  of,  acrosH  Mystic  liiver i,  589 

Defenses  of  southeast  coast i,  7, 18,  (>58 

Matanzas  River,  Fla.  {see  8t.  Augustine  I IarlM)r) i,  269;  ii,  1208 

Matawan  Creek,  N.  J.,  improvement  of i,  165, 166;  ii,  1016 

Mattaponi  River,  Va.,  improvement  of i,  214;  ii,  1098 

Mattituck  Harbor,  N.  Y.,  improvement  of i,  155;  ii,  1000 

Maumee  Bay  and  River,  Ohio: 

Bridge  across  river  near  Toledo i,  588 

Improvement  of  Toledo  IIarl)or i,  494;  iii,  2249 

Maumee  Railway  Bridge  Company,  bridge  of i,  588 

May,  Ida  (c^nal  boat),  removal  oi  wreck  of i,  190;  ii,  1063 

Medford,  Mass. ,  bridge  across  Mystic  River  to  Somerville i,  589 

Melvina  (schooner),  removal  of  wreck  of i,  190;  ii,  1063 

Memorials,  statues,  etc.: 

In  public  grounds,  Washington,  I).  C i,  596;  iv,  2717 

Memorial  Bridge,  Washington,  D.  C i,  591 ;  iv,  2652 

Tablet  to  Abraham  Lincoln,  (lettysburg  Park,  Pa i,  596;  iv,  2717 

Memphis  Harbor,  Tenn.  {ftee  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Menekaunee,  Wis.  (see  Menominee  River)  i,  439;  in,  2043 

Menominee  Harbor  and  River,  Mich,  and  Wis.,  improvement  of i,439;  iii,  2043 

Menominee  River,  Milwaukee,  Wis.  {see  Milwaukee) i,  446;  in,  2067 

Mennentau  River,  I^.,  improvement  of,  including  tributaries  . . .  i,  323, 324;  ii,  1343 

Merrill,  Miss.,  bridj^e  across  Pascagoula  River i,  585 

Merrimac,  W  is. ,  bndge  across  Wisconsin  Ri  ver i,  585 

Merrimac  River,  Mass: 

Bridge  between  Newburyport  and  Salisbury i,  586 

Improvement  of i,  84,  852 

Improvement  of  Newburyport  Harbor i,  82, 851 

Methoas,  engineering,  technical  details  of.     See  Technical  details. 
Mexico,  Gulf  of: 

Removal  of  water  hyacinths  from  Florida  tributaries i,  272;  ii,  1215 

Removal  of  water  hyacinths  from  Ixjuisiana  tributaries i,  327;  ii,  1347 

Removal  of  water  hyacinths  from  Texas  tributaries i,  272, 327 

Miami,  Fla.  (see  Biscayne  Bay) i,  271 ;  ii,  1212 

Mianus  River,  Conn. ,  improvement  of i,  139, 945 

Michigan  Central  Railroad  Company,  bridge  of i,  587 

Michigan  City,  Ind. : 

Bridge  of  I^porte  County  across  Trail  Creek i,  584 

Bridge  of  Michigan  Central  Railroad  Company  across  Trail  Creek i,  587 

Improvement  of  inner  harbor ' i,  457;  iii,  2137 

Improvement  of  outer  harlx)r i,  458;  in,  2137 

Micliigan  Lake: 

See  aho  Northern  and  Northwestern  I^kes. 

Canal  toSturgeon  Bay,  improvementof,  including  harbor  of  refuge.  i,441;  ni,2049 

Canal  to  Sturgeon  Bay,  oi>erating  and  care i,  442;  in,  2054 

General  remarks  applicable  to  harbors  on  east  shore ^ in,  2135 

Water  levels i,  602;  iv,  2763, 3032 

Water  levels  on  east  shore,  variations  in i,  457 

Middleboro,  Wareham  and  Buzzards  Bay  Stn»et  Railway  Coiufmny,  bridges  of .       i,  583 
Middle  Neebish  Channel,  St.  Marys  River,  Mich.,  improvement  of..  i,489;  in, 2228 

Middleport,  Ohio,  ice  pier  (see  Ohio  River) i,  399;  n,  1842 

Middlesex  County,  N.  J.: 

Bridge  of,  across  Raritan  River i,  589 

Bridge  of,  across  Wooiibridge  Creek i,  583 

Milan,  111.: 

Construction  of  canal  around  Rock  River  at i,  455;  in,  21 1 8 

Operating  and  care  of  canal  around  Rock  River  at i,  372;  n,  1656 

Milford  HarlK)r,  Conn.,  improvement  of i,  131, 934 

Milford  Haven,  Va.,  improvement  of  harbor  at i,  213;  ii,  1096 

Mil^endutt  (barjje) ,  removal  of  wreck  of i,  203;  ii,  1080 

Military  reconnaissance's  and  explorations i,  605;  iv,  3049 

Miller  Bay,  Lake  Winnebago,  Wis.  (see  Fox  River) i,  449;  in,  2077 

Mill  River,  New  Haven,  Conn.,  improvement  of i,  128, 930 

Mill  River,  Stamford,  Conn,  (see  Stamford ) i,  137, 138, 943 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Bridge  across  North  Menominee  Canal  at  Muskego  avenue i,  588 

Bridge  at  Grand  avenue i,  585 

Improvement  of i,  446;  in,  2067 
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Milwaukee  Bay,  HaH)or,  and  River,  VVip. — Continued. 

Survey  of  bav  (aee  Northom  and  Northwestern  I^akes) i,  603;  iv,  3032 

Water  levels*. i,  602;  iv,  27(W,  :W32 

Mindanao  and  Jolo,  rei'onnaissancesand  explorationn  in  department  of.  i,  ()07;  iv,  3050 

Mines,  Hubmarine i,  6,  7, 13, 38 

Mingo  Junction,  Ohio  River,  bridge  at i,  582 

Minim  Creek-Estherville  Canal,  S.  C.  (see  Santee  River) i,  242;  ir,  1160 

Mining  casemates i,  8, 13 

Mining,  hydraulic,  in  ('alifornia i,577;  in,  2443 

Minnesota  River,  Minn.: 

Improvement  of r,  377;  ii,  1680 

Survey  of  Big  Stone  l^ke  and  Ijike  Traverse  for  reservoir  dam  to  im- 
prove navigation  on i,  381 ;  ii,  1684 

Mispillion  River,  Del.,  improvement  of i,  186, 187;  ii,  1058 

Mississippi  River: 

Beecnridge,  111.,  i>Tevention  of  break  at i,  369;  ii,  1606 

Brainerd  to  (irand  Rapids,  Minn.,  improvement  from i,  374;  ii,  1672 

Canithersville,  Mo.  {nee  Mississipin  River  Commission ) i,  578;  S.,  3, 31 

Delta  Point,  La.  Uee  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Des  Moines  Rapids  Canal  and  dry  dock,  o{)erating  and  care i,  371;  ii,  1651 

Dretljre  and  snag  boats  above  Missouri  River,  operation  of i,  370;  ii,  1609 

Dredge  and  snag  boats  l)elow  Missouri  River,  operation  of i,  3<>6;  ii,  1593 

Dredge  boat«  below  Csdro i,  578;  fS.,  .3, 31 

Dredge  boat«  for  passes  of i,  315;  ii,  1173, 1323 

Gauging,  including  principal  tributaries i,  578;  S.,  3, 52 

(jrand  Rapids  to  Brainerd,  Minn.,  improvement  from i,  374;  ii,  1672 

Grays  Point,  Mo.,  bridge  to  Thel)es,  U\ i,  582 

Greenleaf  Bend,  111.,  prevention  of  break  into  Cache  Riv(»r i,  369;  ii,  1606 

(ireenville,  Miss,  (see  Mississippi  River  Commission ) i,  578;  S.,  3, 31 

Head  of  Passes  to  headwaters,  surveys  from i,  578;  S. ,  3, 31 

Head  of  Passes  to  Ohio  River,  improvement,  dredges,  surveys,  etc  i,  578;  S.,  3, 31 

Helena,  Ark.  (see  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Hopefield  Bend  (see  Mississippi  River  Commission )  ... ......  i,  578;  S.,  3, 31 

Illinois  and  Mississippi  Canal,   111.,  construction  of,  with  revised  esti- 
mate of  cost  of  completion i,  455;  in,  2118, 2121 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care i,  372;  ii,  1656 

1a  Crosse  Harbor,  Wis. ,  improvement  of i,  372;  ii,  1660 

Loutre,  Pass  a,  La.,  closing  crevasse  in i,  314;  ii,  1322 

Ix)utre,  Pass  a,  La.,  constructing  sill  across i,  315;  ii,  i;^23 

Memphis,  Tenn.  (see  Mississippi  River  Commission) i,  578;  S.,  3, 31 

MinneaiH)lis,  Minn.,  to  St.  Paul,  improvement  from i,  373;  ii,  1662 

Minneapolis,  Minn.,  to  St.  Paul,  revised  plan  and  estimate  for  locks  and 

dams II,  1664 

Missouri  River,  above,  operation  of  snag  and  dredge  boats i,  370;  ii,  1609 

Missouri  River,  below,  removal  of  snags  and  wrecks i,  366;  ii,  1593 

Missouri  River  to  Ohio  River,  improvement  from i,  366;  ii,  1597 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from i,  370;  ii,  1618 

Natchez,  Miss,  (see  Mississippi  River  Commission ) i,  578;  S. ,  3, 31 

New  Orleans,  La.,  defenses  of i,  7, 30,  747 

New  Orleans,   I>a.,    improvement   at,   by  Mississippi    River  Commis- 
sion   * .' 1, 578;  S. ,  3, 31 

Ohio  River  to  Head  of  Passes,  improvement,  dredges,  surveys,  vtv.  i,  578;  S.,  3, 31 

Ohio  River  to  MiBrJOuri  River,  improvement  from i,  366:  ii,  1597 

Outlet,  improvement  of i,  315;  ii,  1173, 1323 

Pass  a  Ix)utre,  I^.,  closing  crevasse  in i,  314;  in,  1322 

Pass  a  Ix)utre,  La.,  constructing  sill  across i,  315;  ii,  1323 

Passes  of,  dredge  boats  for i,  315;  ii,  1 173, 1323 

Plaquemine  Bayou,  La.,  construction  of  lock i,  319;  ii,  1334 

Pokegama  Falls,  Minn.,  construction  of  reservoir  dam i,  374;  ii,  1672 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  dam i,  375;  n,  1675 

Quincy ,  111.,  bridge  at i,  f.83 

Quincy,  111.,  improvement  at i,  370;  ii,  1618 

Reservoir  dams  at  headwaters,  construction  of i,  374;  ii,  1672 

Reservoir  dams  at  headwaters,  oi:)erating  and  care i,  375;  ii,  1675 

St.  Louis  Harbor,  Mo.,  improvement  of  I i,  368;  ii,  1604 

St.  Paul,  Minn.,  to  Minneapolis,  improvement  from i,  373;  ii,  1662 


St.  Paul,  Minn.,  to  Minneajx^lis,  revised  plan  and  estimate  for  bw^^'^sv^  ^ocjw 

dams V^^'^X^^ 

St.  Paul,  Minn.,  to  Missouri  Jiiver,  improvement  from -  -  -  -  ^-^^'^^  "^ 


N^?^ 
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MisHissippi  River — Continued. 

iSnag  an<l  dretl^  l>oat«  alnive  Missouri  River,  oiK»ration  of i,  370;  ii,  1609 

Snap*  and  wnnrks  Ih»1ow  Minnouri  River,  removal  of i,  366;  ii,  1593 

South  Pans,  maintenance  of  channel i,  316;  ii,  1324 

Southwept  PasH,  improvement  of i,  315;  ii,  1 173, 1323 

Thelx^s,  111.,  bridge  to  (; rays  Point,  Mo i,582 

VicknlHirg  I larlwr,  Miss.,  improvement  of i,  350;  ii,  1420 

Vidalia,  I^.  (see  Mi8si88ippi  River  Commission ) i,  578;  S.,  3, 31 

Water-level  observations  on,  including  tributaries i,  578;  8.,  3, 52 

Wrecks,  etc. ,  alK>ve  Missouri  River,  removal  of i,  370;  ii,  1609 

Wrecks,  etc.,  l)elow  Missouri  River,  removal  of i,  366;  ii,  1593 

Mississippi  River  Commission i,  578;  S.,  3, 31 

Mississippi  River,  Hamburg  and  Western  Railway  Company,  bridge  of i,582 

Mississippi  Sound,  Miss. : 

Defenses  of i,  29,  740 

Improvement  of  Gulfport-Ship  Island  Harbor  channel i,  306;  ii,  1312 

Improvement  of  Horn  Island  Harbor i,  301 ;  ii,  1305 

Improvement  of  Ship  Island  Pass i,  307 

Missouri,  dei)artment  of  the,  reconnaissances  and  explorations..  1,605,609;  iv, 3060 
Missouri  River: 

Bridge  at  Plattsmout h ,  Nebr i,  586 

Harbor  lines  at  Kansas  City,  Mo.  and  Kans i,  579;  S.,213 

Improvement  from  Stubbs  Ferry,  Mont.,  to  Sioux  City,  Iowa  ...  i,381;  ii,  1687 

Improvement,  surveys,  et<*.,  below  Sioux  City,  Iowa i,  579;  S.,  175, 194 

Snagging  upper  river i,  385;  ii,  1690 

Missourilii ver  Commission i, 579;  S. ,  175, 194 

Mobile  Harl)or,  Ala.: 

Defenses  of i,  7, 29,  740 

Improvement  of i,  293;  ii,  1281 

Mobile,  Jackson  and  Kansas  City  Railroad  Company,  bridge  of i,  585 

Mo<!casin  River  (Contentnia  Creek),  N.  C,  improvement  of i,  229;  ii,  1132 

Mokelumne  River,  Cal.,  improvement  of i,  529;  in,  2354 

Mondego  (schooner),  removal  of  wreck  of i,  108,  886 

Monomoy  light,  Ma.«s.,  removal  of  wreck  on  Stone  Horse  Shoal i,  122,911,912 

Monongahela  River,  W.  Va.  and  Pa. : 

Bridge  at  Clairton  Station i,  582 

Bridge  betwe«'n  North  Charleroi  an<l  Rostraver  Township,  Pa i,  582 

Bridge  near  Ferry  street,  Pittsburg i,  581 

.    Bridge  at  Trv  street,  Pittsburg i,  584 

Bridge  at  Port  Perry,  Pa i,  589 

(Construction  of  locks  and  dams  between  Monrant  )wn  and  Fairmont, 

W.  Va 1,401;  in,  1877 

Harbor  lines  from  Homestead  Bridge  to  McKeesport,  Pa i,  579;  in,  1912 

Improvement  at  Locks  No.^.  3  and  G i,  402;  in,  188;^ 

Improvement  of  Pittsburg  Harl)or i, 405;  in,  1895 

Operating  and  c^re  of  locks  and  dams i,  404;  in,  1884 

Monroe  Har]x)r,  Mich.: 

Improvement  of i,  481, 482;  in,  2247 

Removal  of  wreck i,  506;  in,  22*M 

Monroe  Lake,  St.  Johns  River,  Fla.  («^'^  Volusia  Bar) i,267;  n,  1206 

Monuments,  statues,  etc. : 

In  public  grounds,  Washington,  I).  C i,  596;  iv,  2717 

Mepiorial  Bridge,  Washington,  I).  C i,  591 ;  iv,  2652 

Tablet  to  Abraham  Lincohi,  Gettysburg  Park,  Pa i,596;  iv,2717 

Morgan  Canal,  Tex.: 

Improvement  of  {see  ( ialveston  ship  channel) i,  334;  ii,  1374 

Operating  and  care h  ^36;  ii,  1377 

Mormon  channel,  San  Joaquin  River,  Cal.,  improvement  of i,  529 

Morris  and  Essex  Railroad  Company,  bridge  of i,  586 

Mortar  batteries i,  6,  8, 38 

Mosquitf>  Creek  Canal,  S.  C.  («<!€  San  tee  River) i,242;  ii,  1160 

Mound  City,  111.  (.'ue  Ohio  River) i,398;  ii,  1839 

Mount  Desert,  Bar  Harbor,  Me.,  construction  of  breakwater i,  64, 830 

Mount  Hope  Bay,  Mass.  (see  Fall  River  Harbor)   i,  116, 903 

Mount  Pleasant  shore,  Charleston,  S.  C,  improvement  at i,  247;  ii,  1166 

Mud  I.ake,  I^.  (see  Mermentau  River) i,  323, 324;  ii,  1343 

Mud  River,  (la.,  improvement  of  waterway  via i,  262;  ii,  1 196 

Mud  River,  S.  C.  (see  Savannah-Beaufort  channel ) ii  251 ;  ii,  1177 
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Municipalities,  improvement  of  iiavij^ble  waters  hy i,  01 ;  iv»  2567 

Murderkill  River,  Del.,  improvement  of .' i,  186;  ii,  1057 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.: 

Construction  of i,  393;  ii,  1711 

Oj)erating  and  care i,  395;  ii,  1 726 

Muskegon  Harbor,  Mich  ,  improvement  of i,  467;  iii,  2162 

Muskingum  River,  Ohio: 

Improvement  of i,  415;  in,  1935 

Operating  and  care  of  l(x;ks  and  dams i,  ■*16;  iii,  1936 

Mystic  River,  Mass.: 

Bridge  l)etween  Somerville  an<l  Mwifonl i,  589 

Hfrbor  lines  at  Somerville i,  579, 887 

Improvement  of i,  J)6, 8*59 

Improvement  of,  below  mouth  of  Island  End  River i,  96, 97, 870 

IS". 

Nandua  Creek,  Va.,  improvement  of i,  207,  2()i»;  ii,  1 119 

Nansemond  River,  Va.,  improvement  of i,  220;  ii,  1 1 15 

Nanticoke  River,  I)(»l.  and  Md.,  improvement  of i,  201 ;  ii,  1078 

Nantucket,  Mass.,  construction  of  harbor  of  refuge i,  108, 109, 892 

Napa  Junction,  Cal. ,  bridge  across  Napa  River i,  586 

Napa  River,  Cal.: 

Bridge  at  Napa  Junction i,  586 

Improvement  of i,  532;  iii,  2359 

Narragansett  Bay,  R.  I.: 

Defenses  of/. i,  7, 18, 661 

Imi)rovement  of i,  115, 900 

Narraguagus  River,  Me.,  improvement  of i,  63, 829 

Narrows  of  I^ke  Champlain,  N.  Y.  and  Vt.,  improvement  of i,  94, 864 

Nasel  River,  Wash,  {see  Willapa  River  J i,  562;  in,  2409 

Natalbanv  River,  I^.  (see  Tickfaw ) i,  31 1, 312;  ii,  1319 

Natchez  feay,  I^.  (ste  Bayou  Plaquemine) i,  319;  ii,  13.'U 

Natchez  Harl)or,  IVIiss.  (nee  Mississippi  River  Commission ) i,  578;  S. ,  3,  31 

Nauset  I  larlK)r,  Mass. ,  removal  of  wreck i,  108, 886 

Nave^^ink  River,  N.  J.  ( see  Shrewsbury  River) i,  169;  ii,  1022 

Navigable  waters.     See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Neches  River,  Tex.,  improvement  of i,  328;  ii,  1347 

Neebish  channels,  St.  Marys  River,  Mich.,  improvement  of i,489;  ni,2228 

Negro  Cut,  Indian  River  Inlet,  Fla.  (see  Indian  River) i,  269;  ii,  1210 

Neusc  River,  N.  C. : 

Improvement  of i,  229;  ii,  1 1;^ 

Improvement  of  waterway  between  Newbem  an<l  Beaufort i,  231 ;  ii,  1 136 

Newark,  N.  J.,  bridge  across  rassaic  River i,  586 

Newark  Bay,  N.  J. : 

Bridge  between  Elizalx'thport  and  Bayonnc^ i,  589 

Improvement  of  (see  Arthur  Kill)  ...'. i,  162;  ii,  1012 

Improvement  of  (see  Passaic  River) i,  161 ;  ir,  1010 

Removal  of  wreck i,  177;  ii,  1038 

New  Baltimore,  N.  Y.: 

Harbor  lines  in  Hudson  River i,  579, 962 

Improvement  of  Hudnon  Riv^er i,  140, 947 

New  Btnlford  and  ( )nset  Street  liailway  Comi)any,  bridge  of i,  583 

New  Bedfonl  Harbor,  Mass.: 

Defenses  of i,  7, 18,  ()58 

Improvement  of i,  11^2, 896 

NewlKjm,  N.  C. : 

Improvement  of  Neuse  River i,  229;  ii,  1133 

Improvement  of  Trent  River i,  229, 230;  ii,  1134 

Improvement  of  waterway  to  lieaufort,  N.  C i,  231 ;  ii,  1 136 

New  Brunswick,  N.  J.,  removal  of  wreck  in  Raritan  River i,  177;  ii,  1038 

Newburv|>ort  Harbor,  Mass.: 

Bridge  across  Merrimac  River  to  Salisbury i,  586 

Improvement  of i,  82,  851 

New  Haven  Harbor,  Conn.: 

Construction  of  breakwaters i,  130^9X2. 

Improvement  of,  by  dredging x;^!l^^*^^^ 
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New  Jersey-Staten  InlaiKl  channel: 

Improvement  of ',162;  ii,  1012 

Removal  of  wreck  in  Arthur  Kill i,  177;  ii,  1038 

New  London  Harbor,  Conn.: 

Defensefl  of i,  19, 670 

Improvement  of i,  124, 923 

New  Orleans  and  Northwestern  Railway  Company,  bridge  of i,  582 

New  Orleans  Harbor,  I^. : 

Defenses  of * i,  7,  30,  747 

Improvement  of  {Me  Mississippi  River  Commission ) i,  578;  S.,  3, 31 

Newport  Harbor,  R.  I.: 

Defenses  of i,  7, 18, 658 

Harbor  lines i,  579, 912 

Improvement  of i,  1 17, 904 

Removal  of  wreck i,  122, 911 

Newport  River,  N.  C. : 

Improvement  of  Beaufort  Harbor i,  231 ;  ii,  1 137 

Improvement  of  waterway  between  Beaufort  and  New  River  ...  i, 232;  ii,  1138 
Improvement  of  waterway  between  Newbern  and  Beaufort i,  231;  ii,  1136 

New  River,  N.  C. : 

Improvement  of i,  233;  ii,  1139 

Improvement  of  waterway  to  Beaufort i,  232;  ii,  1138 

New  Roohelle,  N.  Y.  {we.  Echo  Bay  Harbor) i,  146 

New  Shoreham,  Block  Island,  R.  1. : 

Construction  of  harbor  of  refuj^ i,  120, 908 

Improvement  of  (ireat  Salt  Lake  Pond i,  121, 909 

Newtown  Creek,  N.  Y.,  imi)rovement  of i,  145, 960 

New  Whatcom  IIarlK)r,  Wash.,  improvement  of i,  573;  iii,  2429 

New  York  Central  and  Hudw)n  River  Railroad  Company: 

Bridge  of,  across  Chaumont  River,  N.  Y i,  590 

Bridge  of,  across  Overpeck  Creek,  N.  J i,  587 

Bridge  of,  across  Peekskill  Bay,  N.  Y i,  588 

Bridge  of,  across  Rondout  Creek,  N.  Y i,  586 

New  York  Harl)or,  N.  Y.: 

Ambrose  Channel,  improvement  of i,  146, 969 

Arthur  Kill,  improvement  of i,  162;  n,  1012 

Arthur  Kill,  removal  of  wreck i,  177;  n,  1038 

Atlantic  Basin,  Buttermilk  Channel,  Brooklyn,  harbor  lines i,  579, 983 

I^iy  Ridge  Channel,  improvement  of i,  148, 974 

I^yside  Channel,  improvement  of i,  146, 969 

Bowery  Bay,  East  River  at  Stein  way,  harbor  lines i,  579, 964 

Bronx  River,  improvement  of i,  154;  ii,  998 

Bronx  River,  removal  of  wreck i,  178;  ii,  1039 

Brooklyn,  harbor  lines  in  Buttermilk  Channel  at  Atlantic  Basin i,  579, 983 

Brooklyn,  harl)or  lines  at  Cob  Dock,  navy-yard.  East  River i,  579, 966 

Buttermilk  ( 'hannel,  harbor  lines  at  Atlantic  Basin i,  579, 983 

Buttermilk  Channel,  improvement  of i,  149, 976 

Cob  Dock,  East  River,  Brooklyn,  harbor  lines i,  579, 966 

Conev  Island  Creek,  alteration  of  West  End  Bridge i,  590 

Defenses  of 1,7,20,679 

Dutch  Kills  Creek,  bridge  across i,  587 

East  ( Ambrose)  Channt»l,  improvement  of i,  146, 969 

F.ast  Chester  Creek,  improvement  of i,  154, 155;  ii,  999 

East  River,  harlxir  lines  in  Bowery  Bay  at  Stein  way i,  579,  ^>64 

Eiist  River,  harbor  lines  at  Cob  Dock,  Brooklyn  navy-yanl i,  579, 966 

East  River,  improvement  of i,  143, 957 

Ellis  Island,  harbor  Hues i,  579, 988 

Flushing  Bay,  improvement  of i,  156, 158;  ii,  1005 

Fort  Totten,  Engineer  Depot  and  engineer  troops i,  42, 802, 807, 817 

(tedney  Channel,  improvement  of i,  146, 969 

(iovernors  Islancl,  enlargement  of - i,  150, 978 

Governors  Island,  reuioval  of  wreck i»  lol,  982 

Gowanus  Bay,  harl)or  lines  in  Buttermilk  Channel  at  Atlantic  Basin.  1,579,983 

Gowanus  Bay,  removal  of  wreck  in  Red  Hook  (channel i,  151, 982 

( iowanus  Bay  and  Canal,  improvement  of i,  148, 974 

( lowanus  Creek  channel,  improvement  of i,  160, 977 

Harlem  River,  improvement  of i,  144, 959 

Hell  Gate,  East  River,  imnrovement  of i,  143, 957 
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New  YorkHarl)or,  N.  Y. — Continutnl. 

Hudson  (North)  River,  N.  Y.,  harlwr  lines  at  Ellis  Island 1,579,988 

Improvement  of i,  146, 969 

Kill  van  Kull,  harbor  lines  at  Shooters  Island i,  579, 986 

Kill  van  Kull,  improvement  of  Stat«n  Island-New  Jersey  channel,  i,  162;  ii,  1012 

Lemon  Creek  (see  Staten  Island-New  Jersey  channel ) i,  162;  ii,  1012 

Main  Ship  Channel,  improvement  of i,  146, 969 

Main  Ship  Channel,  removal  of  wreck i,  151, 982 

Newark  Bay,  bridge  between  Elizal)ethport  and  Bayonne,  N.J i,  589 

Newark  Bay,  improvement  of  {see  Passia(;  River) i,  161 ;  ii,  1010 

New  Jersev-Staten  Island  channel,  improvement  of i,  162;  ii,  1012 

Newtown  Creek,  improvement  of i,  145, 960 

North  River,  harlx>r  lines  at  Ellis  Island 1,579,988 

R«Ki  Ilook  Channel,  improvement  of i,  148, 974 

Red  Hook  Channel,  removal  of  wreck i,  151, 982 

Sewaren,  N.  J.,  removal  of  wreck  near i,  177;  ii,  1038 

Shooters  Island,  harlx)r  lines i,  579, 986 

Spuyten  Duy vil  Creek  (k€€  Harlem  River) i,  144, 959 

Staten  Island-New  Jersey  channel,  improvement  of i,  162;  ii,  1012 

Staten  Island  Sound  (Arthur  Kill),  improvement  of i,  162;  ii,  1012 

Staten  Island  Sound  (Arthur  Kill),  removal  of  wreck i,  177;  ii,  1038 

Steinway,  harbor  lines  in  Bowery  Bay,  East  River i,  579, 964 

Supervision  of i.  576;  in,  2435 

Totten,  Fort,  t)ngineer  Depot  and  engineer  troops i,  42, 802, 807, 817 

Willets  Point,  Engineer  Dejwt  and  engineer  troops i,  42, 802,807, 817 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of i,  587 

Niagara  River,  N.  Y. : 

Buffalo  Harlx)r,  improvement  of i,  509;  in,  2300 

Erie  Basin  and   Black  Rock   Harlwr,   improvement   of    Buffalo  en- 
trance  1,511;  111,2313 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Lake  Erie  entrance.       i,  511 
North  Tonawanda  toI^keErie,  including  Tonawanda  Harbor,  improve- 
ment from 1, 512;  in,  2314 

Surveys,  etc.  (xee  Nortliern  and  Northwestern  Lakes) i,  598;  iv,  2763 

Tonawanda  to  Port  Day,  improvement  from i,  513;  in,  2316 

Nomini  Creek,  Va.,  improvement  of i,  210;  n,  1092 

Nooksak  River,  Wash,  (see  Puget  Sound ) i,  565;  in,  2414 

Norfolk  and  Southern  Railroad  Company,  bridge  of i,  587 

Norfolk  County,  Mass. ,  bridge  of .' i,  584 

Norfolk  Harbor,  Va. : 

Bridge  across  Western  Branch,  Elizabeth  River i,  587 

Defenses  of  Hampton  Roads i,  7, 23, 710 

Improvement  of,  and  its  approaches i,  219;  n,  1111 

Improvement   of    waterway    to    Albemarle    Sound,     via    Currituck 

Sound ; 1,224;  ii,1122 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River .' i,223;  n,  1120 

Improvement  of  Western  Bran(!h,  Elizabeth  River i,  220;  n,  1 1 13 

Removal  of  wrecks  in  Southern  Branch,  Elizabeth  River i,  226;  n,  1126 

Norfolk,  Portsmouth  and  Newport  News  Railway  Company,  bridge  of i,  587 

North  Branch,  Chicago  River,  III.     See  Chicago  River. 

North  Carolina: 

Defenses  of  coast  of i,  7, 24, 720 

Improvement  of  waterway  from  Norfolk,  Va.,  to  sounds  of i,  223;  n,  1 120 

North  (Carolina  Cut,  N.  C,  improvement  of  waterway  via i,  224;  n,  1 122 

North  Charleroi,  Pa. ,  bridge  across  Monongahela  River i,  582 

Northeast  River,  N.  C. : 

Improvement  of i,  233;  n,  1140 

Removal  of  wreck i,  237 

Northern  and  Northwestern  I^kes: 

Commercial  statistics,  Saulte  Hie.  Marie  canals,  Mich i,  488;  in,  2217 

Defenses  of 1,7,33,759 

General  remarks  applicable  to  harbors  on  east  shore  of  I^ke  Michigan,  in,  2Ki5 

Improvement  of  channels  in  waters  connecting i,  485;  in,  2197 

Survey  of  waters  connecting  lakes  Superior  and  Huron,  final  report  on.       i,  494 

Surveys  and  charts i,  598;  iv,  2763 

Water  levels i,  60V^<5i^\  ^^^  -n^:^'^ 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in ^.^'^a^ 
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North  Fork,  Kentucky  River,  K y . ,  ])rk1ge  IxjIow  Jackson i, 

North  Fork,  Skaj^t  River,  Wash.  ( nee  Puget  Sound ) i,  565;  iii,  2 
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,2414 

North  Landing  River,  Va.  and  N.  C,  improvement  of  waterway  via.  i,  224;  ii,  1122 

North  Menominee  Canal,  Milwaukee,  Wit*.,  bridj2:e  across i,  588 

North  (Tolomatu)  River,  Fla.  («/•/' St.  A uj^ustine  Harbor) i,269;  ii,  1208 

North  River,  N.  C,  improvement  of  waterway  via i,  224;  ii,  1122 

North  River,  Wa.<h.  (str  Willapa  River) i,  562;  iii,  2409 

North  Tonawanda,  N.  Y.  (^/'e  Tonawanda) i,512;  iii.  2314 

Norwalk  Harl)or,  ( -onn.,  improvement  of i,  137, 940 

Noxubee  River,  Misn.,  improvement  of i,  301 ;  ii,  1304 

O. 

Oak  Creek,  Wis.  (>»fr  S«mth  Milwaukee  Harlx)r) i,447;  in,  2070 

Oakland  Harbor,  (.'al. : 

Defenses  of  San  Francisco i,  7, 34,  762 

Improvement  of i,  527;  in,  2349 

Oak  Orchard  HarlH)r,  N.  Y.,  improvement  of i,  513, 514;  m,  2321 

Obion  River,  Tenn.,  improvement  of i,  386;  n,  1693 

Occoquan  C'reek,  Va. ,  improvement  of i,  207;  ii,  1090 

Ocmulgee  River,  ( Ja.,  improvement  ()f i,  259;  ii,  1191 

Oconee  River,  (ia. : 

Bridge  at  Dublin i,  584 

Improvement  of i,  258;  n,  1189 

Oconto  Harbor,  Wis.,  imi)rovement  of i,  439;  in,  2046 

Ocracoke  Inlet,  N.  C,  improvement  of i,  226;  ii,  1129 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in i,  612 

Officers,  engineer,  civilian  assistants  to i,  38 

Officers  of  the  Corps  of  Engineers.     See  Cori)s  of  Engineers. 

Ogdensburg  Harbor,  N.  Y.,  improvement  oi i,  519;  in,  23,*^ 

Ohio  River: 

Bridge  at  Mingo  Junction i,  582 

Davis  Island  dam.  Pa.,  oi)erating  and  care. i,  407;  in,  1897 

Falls  at  Louisville,  Kv.,  improvement  of,  with  plan  for  completing 

project '. 1, 421 ;  III,  1961 ,  1964 

Final  rei)ort  on  survev  from  Marietta,  Ohio,  to  mouth  of  Big  Miami 

River ' i,40();  n,  1867 

(iaugiiig  {see  Mississippi  River  Commission) i,  578;  S.,  3, 52 

(Jeneral  improvement  from  Pittsburg  to  the  mouth i,  398;  n,  18^59 

Ice  piers i,399;  ii,  1842 

Indiana  Chute,  Ix)uisville,  Kv.,  improvement  of,  with  plan  for  complet- 
ing project  .' 1,421;  in,  1961, 1964 

Lock  and  Dam  No.  37,  construction  of i,  399;  n,  1864 

L<.)uisvillc  and  Portland  Canal,  Kv.,  enlargement  of,  with  plan  for  com- 
pleting i>roject ^ * I,  421;  ni,  1961,  UH>4 

Ix)uisville  and  Portland  Canal,  Ky.,  operating  and  care i,  424;  in,  1976 

Movable  dams,  construction  of . . .' i,  410;  in,  1919 

Pittsburg  I larlxjr,  Pa.,  improvement  of i,  405;  in,  185)5 

Snag  boat,  operation  of i,  400;  ii,  1864 

Okanogan  River,  Wash.,  improvement  of i,  574;  in,  2429, 2431 

Okaw  (Kaskaskia)  River,  HI.,  bridge  in  Randolph  County i,  583 

Okechobtie  Uke,  Fla.  {see  Ki.ssimmee  River) i,  282;  ii,  1217, 1225. 121^9 

Oklawaha  River,  Fla. ,  improvement  of i,  268;  n,  1207 

Olcott  1  larbor,  N.  Y.,  improvement  of i,  514;  in,  2322 

Old  Tampa  Bay,  Fla.  (^tr  Tampa  Bay) i,275;  ii,1219 

Olympia  Harbor,  Wash.,  improvement  of i,  567;  in,  2416 

Onst^t,  Mass. ,  bridge  across  Swifts  River i,  58.'J 

Ontario  I^ke: 

See  aho  Northern  and  Northwestern  I^akes. 

Water  levels i,602;  iv,  2763, 3032 

Ontonagon  Harbor,  Mich.,  improvement  of i,  434;  iii,  2028 

Oostenaula  River,  Ga. ,  improvement  of i.  291 

Orange,  Tex.,  furnishing  of  funds  by  citizens  of,  for  Sabine  I^ke  chan- 
nel    1,328;  11,1347 

Orange  Mills  Flats,  St.  Johns  River,  Fla.,  improvement  at i,266;  n,  1205 

Orange  River,  Fla.,  improvement  of i. 274;  ii,  1218 

Oranoken  Crwk,  N.  J.,  bridge  at  Beaver  Dam i,586 

Ordnance.     See  Fortifications. 
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Osage  River,  Mo. : 

Bridge  acnm** i,  585 

Improvement  hv  Missouri  River  Commission , i,  579;  S.,  181, 212 

Oswego  Harbor,  N.  Y.: 

Improvement  of i,  517;  in,  2:^80 

Water  levels i,  602;  iv,  27«:^,  :^:i2 

Otter  Creek,  Vt.,  improvement  of i,  93, 8H2 

Otter  Tail  Lake  and  River,  Minn.,  survey  of ^  i,  380;  ii,  JG83 

Ouachita  River,  Ark.  and  I^. : 

Final  report  on  survey i,  1^54;  ii,  1435 

Improvement  of .' i,  346;  ii,  1-ilO 

Overpectk  Creek,  N.  J.: 

Bridge  at  Little  Ferry i,  587 

Bridge  at  Ridgefield i,  584 
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Pagan  River,  Va. ,  improvement  of i,  221 ;  ii,  11 16 

Pamlico  River,  N.  C.,  improvement  of i,  228;  ii,  1131 

Pamlicu  Sound,  N.  C,  improvement  of  waterway  to  Norfolk,  Va i,223;  ii,  1120 

Pamunkev  River,  Va.,  improvement  of i,  215;  ii,  1U99 

Parks,  pul)lic: 

District  of  Columbia,  improvement  and  care i,  596;  iv,  2717 

Gettysburg,  Pa.,  l>ronze  tablet  to  Abraham  Lincoln i,  596;  iv,  2717 

Yellowstone  National  Park,  improvement,  etc i,  604;  iv,  3033 

Pascagoula  River,  Miss. : 

Bridge  at  Merrill i,585 

Improvement  above  mouth  of  Dog  River i,  303;  ii,  1309 

Imi)rovement  below  mouth  of  Dog  River i,  301 ;  ii,  1305 

Paj>ig  River,  Manila,  P.  I. ,  improvement  of i,  608;  i v,  3055 

Pasquotank  River,  N.  C. : 

Bridge  across i,  587 

Harbor  lines  at  Elizabeth  City i,579;  ii,1127 

Improvement  of  waterway  via i,  223;  n,  1120 

Passaic  River,  N.  J. : 

Bridge  at  Newark i,  586 

Improvement  of i,  161;  ii,  1010 

Pass  a  l^mtre,  Mississippi  River,  La. : 

Closing  crevasse  in i,  314;  ii,  1322 

Constructing  sill  acra^s i,  315;  ii,  1323 

Passenger  bridge  across  Potomac  River  at  Washington,  D.  C,  to  replace 

Long  Bridge i,  592;  i v,  2652 

Patapseo  River,  Md.: 

Defenses  of  Baltimore 1,7,22,699 

Improvement  of,  and  channel  to  Baltimore i,  192;  ii,  1067 

Improvement  of  channel  to  Curtis  Bav i,  194;  ii,  1070 

Improvement  of  harbor  at  Southwest  Baltimore  (Spring  Garden) .  i,  194;  ii,  1071 

Patehogue  River,  N.  Y. ,  improvement  of i,  160;  ii,  1009 

Patuxent  River,  Md.,  improvement  of i,  206;  ii,  1088 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i|  123, 921 

Pawpaw  River,  Mich. : 

•A Iteration  of  bridges  near  Benton  Harbor i,  590, 591 

Improvement  of  St.  Joseph  Harbor i,  4()0;  in,  2141 

Pawtucket  River,  R.  I.: 

Bridge  at  India  Point,  Pro\4dence i,  587 

Improvement  of i,  1 14, 899 

Peace  Creek,  Fla.  {see  Charlotte  Harbor) r,  274;  ii,  1218 

Peac(x*k's  log  landing,  Chipola  River,  Fla. ,  bridge  at i,  586 

Pearl  Harbor,  Hawaii: 

Defenses  of : i,  7 

Improvement  of i,  534;  in,  2361 

Pearl  River,  Miss. : 

See  aUo  East  Pearl  River. 

Carthage  to  Jackson,  improvement  from i,  309;  n,  1315 

Edinburg  to  Carthage,  improvement  from i,  309;  n,  1316 

Rockport,  improvement  below i,308;  n,1314 

Pedee  rivers,  S.  C. : 

Improvement  of  Little  Pedet? i,231  ,nS5^\  v.-^;^ 

Improvement  of  Great  Pedee -    v^^l^^N  ^v^>:^.<^'* 
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Plymouth  Harbor,  Mass.,  improvement  of i,  106,882 

Pocomoke  River,  Md.,  improvement  of i,  1©6, 199;  ii,  1076 

Point  Judith  Harbor  and  Pond,  R.  I. : 

Construction  of  harbor  of  refuge i,  119,906 

Improvement  of  i)ond  entrance i,120, 907 

Removal  of  wreck  in  harlx)r 1,122,912 

Point  Pinole,  Cal.  («<'e  San  Pablo  Bay) i,527 

Point  Wilson,  Cal.  («<»fj  San  Pablo  Bav) i,527 

Pokegania  Falls,  Mississippi  River,  Minn. : 

Construction  of  reservoir  dam i»374;  ii,  1672 

Operating  and  care  of  reservoir  dam i,  375;  ii,  1675 

Polk  County,  Minn.: 

Bridge  of,  at  East  Grand  Forks ^ i,  588 

Bridge  of,  at  Fisher i,  587 

Pollock  Rip  light-shij),  Mass. ,  removal  of  wrecks  near i,  122, 912 

PoUoksville,  ^ .  C  •. ,  bridge  across  Trent  River '. i,  583 

Pomeroy,  Ohio,  ice  harbor  at  Kerrs  Run  (see  Ohio  River) i,  399;  ii,  1842 

Ponieroy  Center,  Ohio,  ice  pier  (see  Ohio  Kiver) i,  399;  ii,  1842 

Ponchatoula  River,  La.  (see  Tickfaw) 1,311,312;  ii,  1319 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater i,  64,830 

Portage  Lake,  Houghton  County,  Mich. : 

Bridge  between  Houghton  and  Hancoi'k i,  582 

AVaterway  via 1,435,436;  in,  2030 

Portage  I^ke,  Manistee  Count v,   Mich.,  improvement  of  harbor  of  ref- 
uge   * 1,472;  111,2174 

Portage  River,  Houghton  Countv,  Mich.,  waterway  via i,  435, 436;  iii,  2030 

Portage  River,  Ohio  (a<*'6  Port  Clinton  Harbor) i,496;  ui,  2256 

Port  Arthur  Canal,  Tex.,  connet^tion  with  Sabine  I^ake i,328;  ir,  1347 

Port  Chester  Harbor,  N.  Y.,  improvement  of i,  152;  ii,  994 

Port  Clinton  I larbor,  Ohio,  improvement  of i,  496;  iii,  2256 

Fort  Day,  N.  Y.  (.w  Niagara  River) i,513;  iii,2316 

Port  Harford,  Cal.  («<^t' San  Luis  Obispo  Harbor) i,524;  iii,2345 

Port  Huron,  Mich.,  improvementof  Black  River  at i,483;  in,  2193 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of i,  156;  ii,  1002 

Portland,  Ark.,  bridge  a<'ro8S  Bayou  Bartholomew i,  582 

Portland,  Ky. : 

Enlargement  of  Ix^uisville  and  Portland  Canal,  with  plan  for  completing 

project 1,421;  ni,  1961, 1964 

Operating  and  care  of  1  Ajuisville  antl  Portland  Canal i,  424;  in,  1976 

Portland,  Me.: 

I>efensc\M  of 1,7,8,14,622 

Improvement  of  harbor ' i,  76,842 

Port  Lavaca,  Tex.,  harl)or  lines  in  I^avacu  Bay i,579;  ii,  1402 

Porto  Rico: 

Defenses  of i»  7, 37, 791 

Reconnaissances  and  explorations .--  i,  610;  iv,  3062 

Port  Perrv,  Pa. ,  bri<lge  across  Monongahela  River i,  589 

Port  Royiil  (Beaufort)  River,  S.  C:    • 

Defenses  of  Port  Royal  Sound 1,7,26,723 

Improvement  of i,  250;  ii,  1172 

Improvementof  wat<»rway  l>etween  Beaufort  and  Charleston,  S.  C.  i,  249;  ii,  1171 
Improvement  of  waterway  between  Beaufort,  S.  C,  and  Savannah  (>*ee 

Savannah  Harbor)  ....* i,251;  ii,1177 

Removal  of  logs  from  waterway  between  Beaufort   and  CIiarU»ston, 
S  ('  "  1  ^ol'  II  1173 

Port  Royal  Soundi  S.  C. ,  defensesof '.  i,  7, 26,  723 

Portsmouth,  N.  II.,  defenses  of  harlH)r ii  7, 15, 638 

Portsmouth,  Ohio,  ice  pier  (nee  Ohio  River) i,  399;  ii,  1842 

Port  Tampa,  Fla.  {.n't:  Tamna  Bay) i,  275;  n,  1219 

\*t irt  AVashington  Harbor,  Wis.,  improvement  of i,  445;  in,  2065 

Port  wing  Harbor,  Wis. ,  improvement  of i,  432,   in,  2026 

Position  finders,  range  and i,  11, 38 

PoHtH,  military: 

Fort  Totten,  N.  Y.,  Engineer  Depot  and  engineer  troops i,  42, 802, 807, 817 

Washmgton  Barracks,  D.  C i,  39,  793 

Potomac  (dredge ) ,  removal  of  wreck  of ^  178;  t\. ^03$^ 

Potomac  Park,  Washington,  1).  C x.'^^NV^^^'^ 
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Potomac  River: 

See  also  Washington,  D.  G. 

Aqueduct  Bridge,  Washington,  I).  (■.,  repair  of i,591;  iv,  2651 

DefenseH  of  Washington,  D.  C i,  7,  23,  7(>4 

Highway  bridge  at  Washington,  I).  C.,  to  replace  Jx)ng  Bridge. .  i, 592;  iv,  2<>52 

Improvement  at  Washington,  1).  C i,  203;  ii,  10s  I 

Improvement  below  W^ashington,  D.  (' i,  205;  ii,  1085 

Improvement  of  Eastern  Branch  (  AnaroHtia  River) i,  206;  ii,  1087 

Memorial  Bridge,  Washington,  D.  C i,  591 ;  rv,  2652 

Railroad  bridge  at  Washington,  T).  C,  to  noplace  I^)r.g  Bridge i,  582 

Powow  River,  Mass.,  improvement  of i,  85, 854 

Preliminary  examinations  of  rivers  and  harl)orH,  reijuired  to  bo  made  bv  act 

of  1902 \...  1,62 

Printing  Offtce,  Government,  Wasliington,  D.  (\: 

Construction  of  new  building  for i,  611 ;  iv,  3065 

Telegraph  line i,  596;  iv,  271 7 

Private  corj)oratious,  improvement  of  navigable  watern  by i,  61 ;  iv,  2567 

Projects.     S('e  Rivera  and  harl)or8. 

Providence  Harbor  and  River,  R.  I : 

Bridge  at  India  Point,  Pawtucket  River i,  587 

Improvement  of i,  115, 900 

Improvement  of  Pawtucket  River i,  114,  899 

Removal  of  Green  Jacket  Shoal i,  115, 116,902 

Provincetown  Harbor,  Mass. ,  improvement  of i,  106, 107,  884 

Public  buildings  and  grounds,  District  of  Columbia i,  5%;  iv,  2717 

Pubhc  parks.     See  Parks. 

Puget  Sound,  W^ash. : 

Bridge  at  Fremont,  across  waterway  to  lakes  Union  and  Washington  . .       i,  588 
Bridge  at  Fremont  avenue,  Seattle,  across  waterway  to  lakes  Union  and 

Washington i,  589 

Defenses  of i,  7, 36,  784 

Improvement  of,  and  tributaries i,  565;  in,  2414 

Improvement  of  waterway  to  lakes  Union  and  Washington,  with  esti- 
mate of  cost  of  increased  dimensions i,  568;  iii,  2417, 2419 

Purification  of  water  supply  of  Washington,  D.  C i,  596;  iv,  2712 

Put  in  Bav,  Lake  Erie,  removal  of  wreck  near i,  506;  in,  2293 

Puyallup  tover,  Wash. : 

Bridge  in  Pierce  County i,  584 

Improvement  of  (see  Puget  Sound) i,565;  in,  2414 

Improvement  of  Tacoma  Harbor i,568;  in,  2417 

Q. 

Queenstown  Harbor,  Md. ,  improvement  of i,  195;  ii,  1072 

Quincy,  111.: 

Bridge  across  Mississippi  River i,  583 

Improvement  of  Mississippi  River  at i,  370;  ii,  1618 

Quincy,  Masss. ,  bridge  across  Weymouth  Fore  River i,  584 

Quinnipiac  River,  ]Sew  Haven,  Conn.,  improvement  of 1,128,930 

Quitman  County,  Miss. ,  bridge  across  Coldwater  River i,  585 

R. 

Raccoon  Creek,  N.  J.,  improvement  of i,  184;  ii,  1053 

Racine  HarV^or,  AVis. ,  improvement  of i,  447;  in,  2071 

Rafts,  rules  governing  running  of,  on  certain  streams i,  580 

Railway,  boat,  Columbia  River,  Oreg.  and  Wash i,  546;  in,  2376 

Railwav  bridge  across  Potomac  River  at  W^ashington,  D.  C,  to  replace  Long 

bridge i,  582 

Raisin  River,  Mich.  (.VC6' Monroe  Harbor)  1,481,482;  ni,22*47 

Ranald  (steamship),  removal  of  wreck  of i,  190;  n,  1062 

Rancocas  River,  N.  J.: 

Improvement  of i,  179;  n,  1046 

Removal  of  wreck i,  190;  n,  1063 

Randolph  County,  111.,  bridge  across  Kaskaskia  River  in i,583 

Range  and  position  finders i,  11, 38 

Rappahannock  River,  Va. ,  improvement  of i»  211 ;  n,  1093 
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Kuritan  Bay  and  River,  N.  J. : 

Bridge  l)etween  Perth  Anil)oy  and  Sout h  Amboy i,  689 

Improvement  of  ]>ay .' .' i,  ltt4;  n,  1013 

Improvement  of  KeyiK)rt  IIarlx)r ;..  i,  Ifto;  ii,  1015 

Improvement  of  river i,  165, 166;  ii,  1017 

Improvement  of  Shoal  Harlwr i,  165, 1()8;  ii,  1021 

Removal  of  wreck  below  New  Brunswick i,  177;  ii,  1038 

Ray ville,  La.,  bridge  across  Ba*uf  River i,  682 

Rei'onnaissances  and  exploration**,  military i,  605;  iv,  3049 

RcmI  HfM)k  Channel,  New  York  Harl)or,  N.  Y.: 

Improvement  of i,  148, 974 

Removal  of  wreck i,  151, 982 

Red  I^ke,  Minn. : 

lmpn>vement  of  (see  Reil  River  of  the  North) i,  378;  ii,  1680 

Survey  of r,:^80;  ii,  1683 

RchI  Lake  River,  Minn.: 

Bridge  at  East  Grand  Forks  i,  588 

Bridge  at  Fisher i,  587 

Improvement  of  {nee  Red  River  of  the  North ) i,  378;  ii,  1680 

Survey  of i,  380:  ii,  1683 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T. : 

Bridge  at  Tunibulls  Island,  I-a i,  581 

( ranging  (see  M ississippi  River  Commission ) i,  578;  S. ,  3, 52 

im[)rovement  of i,  343;  ii,  1405 

Rectification  of  mouth  by  Mississippi  River  Commission i,  578;  S.,  3, 31 

Red  River  of  the  North,  Minn,  and  N.  l)ak.: 

Improvement  of i,  378;  ii,  1680 

Survey  of  Otter  Tail  I^ike  and  River  for  reservoir  dam  to  improve  navi- 
gation on 1, 380;  ii,  1683 

Survev  of  Re<l  I^ke  and  Red  I^ke  River  for  reservoir  dam  to  improve 

navigation  f)n i,  380;  ii,  1683 

Redwootl  Creek,  (?al.,  improvement  of i,  526 

Regulations  and  rules: 

For  navi^tion  of  canals,  etc i,  580 

For  opening  of  <lrawbri<lges i,  581 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams i,  580 

Rehoboth  Bay,  Del.,  waterway  via i,  188;  ii,  1060 

Reservations,' ])ublic.     See  Parks. 

Reservoirs: 

B\^  Stone  l^ke,  Minn.,  survey  of i,  381 ;  ii,  1684 

Mississippi  River,  headwaters,  construction  of i,  374;  ii,  1672 

Mississippi  River,  headwaters,  o[)erating  and  care i,  375;  ii,  1675 

Mississippi  River,  headwaters,  survey  of  flowage  lines i,  374, 375;  ii,  1672 

Otter  Tail  I^ke  and  River,  Minn.,  survey  of i,  380;  ii,  1683 

Red  Lake  an<l  Re<l  l^ke  River,  Minn.,  survey  of i,  380;  ii,  1683 

Traverse  Lake,  Minn.,  survey  of i,  381 ;  ii,  1684 

Washington  Aquetluct,  D.  C i,  593, 594,  m);  i v,  2691 ,  2706,  2712 

Rhode  Island,  defenses  of  southeast  coast i,  7, 18, 658 

Richmond  Harbor,  Va.  (wr  James  River) i,216;  ii,  1100 

Ridgclield,  N.  J. ,  bridge  across  OveriKH'k  Creek i,  584 

Ringleader  ( barge),  removal  of  wrei^c  of i,  151, 982 

Riplev,  Ohio,  ice  pier  (ftee  Ohio  River) i,  399;  ii,  1842 

Rivcll,  Jacob  (schooner),  removal  of  wreck  i)f i,  151, 982 

Ri\  t'rs  ami  harl>ors: 

Sec  also  Fortiti cations  ami  Technical  details. 

Appropriations  for  oj.)erations  during  the  past  year i,  61 

Appropriations  for  1903-4,  estimates  of ' i.  61 

Bridges i,  581, 581^,  589, 590 

Kxaminations  an<l  surveys  required  to  Ik?  made  by  act  of  1902 i,  62 

Kx|H'nditureH  during  the  past  vear i,  61 

Harbor  lines,  establishment  of i,  579 

Impr(»vement    by    municipalities,    private    cor|)oration8,    or    individ- 
uals   1 1, 61 ;  IV,  2567 

Improvement  ])y  the  Unitt*<l  Stilt es  of  inner  harbors  or  portions  of  riv- 
ers or  inlets  within  shore  lines  or  corporate  city  limits,  or  channels 

adjaci.'ut  to  wharves *. i,  61, 62;  iv,  2567 

Rules  governing  navigation  of  canals,  etc v^^^^^^^ 

Rules  governing  the  oi veiling  of  drawVmdges x^^^^^- 
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Rivers  and  harbors — Continued. 

Rules  governing  running  of  loose  logs,  steamboats,  and  rafts  on  certain 

streams i,  580 

Status  of  works i,  61 

Fort  Washakie,  Wyo.,  to  Buffalo  Fork,  Snake  River i,  612;  iv,  3075 

In  military  divisions  and  departments i,  605;  iv,  3049 

Yellowst^jne  National  Park , i,604;  iv,30:}S 

Roanoke  River,  N.  C,  imj)rovement  of i,  225;  ii,  1125 

Rochanibeau  statue,  Washington,  D.  C .• i,  596;  iv,  2717 

Rockhall  Harbor,  Md.,  improvement  of i,  195;  ii,  1071 

Rockhaven,  N.  I>ak.,  ice  harbor  (see  Missouri  River) i,  385;  ii,  1687 

Rockland  Harbor,  Me.,  improvement  of ' i,  71,  Hii7 

Rockport,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay i»  85, 854 

Improvement  of  harbor '. i,  87, 856 

Rock  River,  111.: 

Construction  of  canal  around i,  455;  iii,  21  IS 

Operating  and  care  of  canal  around i,  372;  ii,  1656 

Rogers,  Peter  A.  (canal  boat),  removal  of  wreck  of i,  190;  ii,  1063 

Ronierly  Marsh,  Ga.,  improvement  of  waterway  via i,  262;  ii,  1196 

Rondou't  Creek  and  Harbor,  N.  Y. : 

Bridge  near  Kingston  Station i,  586 

Improvement  of  harbor i,  141, 955 

Root  River,  Wis.  {see  Racine  Harbor) i,  447;  iii,  2071 

Roetraver  Township,  Pa. ,  bridge  across  Mouongahela  River i,  582 

Rouge  River,  Mich.: 

Bridge  at  Delray i,  589 

Improvement  of i,  481 ;  in,  2192 

Rough  River,  Ky. : 

Improvement  of i,  428;  in,  1998 

Operating  and  care  of  lock  and  dam i,  428;  in,  1999 

Rules  and  regulations: 

For  navi^tion  of  canals,  etc i,  580 

For  opening  of  drawbri<lges i,  .581 

For  running  of  loose  logs,  steamboats,  and  rafts  on  (pertain  streams i,  580 

Runyans  Creek,  N.  C,  bridge  across i,  584 
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Sabine  Lake,  Pass,  and  River,  Tex. : 

Connection  with  Port  Arthur  Canal i,  328:  ii,  1347 

Defenses  of i,  7, 30,  747 

Improvement  of  mouth  of  river  and  of  channel  through  lake i,  328;  ii,  1347 

Improvement  of  river i,  329;  ii,  1348 

Imnrovement  of  Sabine  Pass  Harbor i,  3i^;  n,  1349 

Sack  raits,  rules  governing  running  of,  on  certain  streams i,  580 

Saco  River,  Me.,  improvement  of i,  77,  845 

Sacramento  River,  Cal. : 

Bridge  at  Knights  landing i,  586 

Improvement  of i,  530;  in,  2:^55 

Inii»rovenient  of,  by  California  Debris  Commission i,  577;  in,  2443 

Sag  Harlx)r,  N.  Y. ,  improvement  at i,  156,  159 

Saginaw  Har])or  and  River,  Mich.: 

Bridge  at  Genessee  avenue,  Saginaw i,  589 

Improvement  of  river i,  478;  in,  2186 

St.  AuguHtine  Harbor,  Fla. : 

Defen-ses  of i,  26,  728 

Iiui>roveinent  of i,  269;  n,  1208 

St.  Clair  Canal  and  River,  Mich.: 

Improvement  of '. i,  491 ;  in,  2233 

Improvement  of  channels  in  waters  connecting  the  Great  I^ikes.  i,485;  in,  2197 

Operating  and  can*  of  canal i,  492;  in,  2234 

Removal  of  wreck i,  494;  in,  2244,  2245 

Survej ^«,  etc.  [ttee  Northern  and  Northwestern  I^kes ) i,  598;  iv,  2763 

St  Clair  Terminal  Railroad  Company,  ])ridge  of i,  582 

St  Croix  Lake  and  River,  Wis.  and  Nlinn.,  improvement  of i,  376;  ii,  1678 


INDEX.  39 

St.  Francis  River,  Ark.  and  Mo. : 

Gauging  (see  Mississippi  River  Commission) i,  678;  8. ,  3, 52 

Improvement  of,  in  Arkansas i,  363;  ii,  1588, 1590 

Improvement  of,  in  Missouri i,  365;  ii,  1591 

St.  George  Sound,  Fla.  (see  Carrabelle  bar  and  harbor) i,  282;  ii,  1253 

St.  Johns  River,  Fla. ; 

Defenses  of 1,7,26,728 

Improvement  between  Jacksonville  and  the  ocean i,  265;  ii,  1201 

Improvement  between  Jacksonville  and  Paiatka,  including  Orange  Mills 

Flats :  1,266;  ii,  1205 

Improvement  of   Volusia  Bar,  and   between  Volusia  Bar  and  Ijake 
Monroe i,267;  ii,  1206 

St.  Joseph  Harbor  and  River,  Mich. : 

Improvement  of  harbor i,  460;  iii,  2141 

Improvement  of  river i,  460, 461 ;  iii,  2143 

St.  Lawrence  River,  N.  Y. : 

Alexandria  Bav,  harbor  lines i,  579;  in,  2338 

Cape  Vincent  Harbor,  improvement  of i,  518;  iii,  2332 

Defenses  of i»  7, 3i^,  759 

Long  Sault  Island,  improvement  at  head  of i,  520;  in,  2337 

Ogdensburg  Harbor,  improvement. of i,  519;  in,  2335 

Ogdensburg  to  foot  of  Lake  Ontario,  removal  of  shoals i,  519;  in,  2334 

St.  I-«oui8  Bay  and  River,  Minn,  and  Wis.  (see  Duluth  Harbor) i,  430;  in,  2005 

St.  Louis  Harbor,  Mo.,  improvement  of i,  368;  n,  1604 

St.  Louis,  Kansas  City  and  Colorado  Railroad  Company: 

Bridge  of,  across  Gasconade  River \ i,  583 

Bridge  of,  across  Osage  River i,  585 

St.  Louis  Valley  Railway,  bridge  of i,  583 

St.  Marys  River  and  St. 'Marys  Falls  Canal,  Mich.: 

Commercial  statistics. . .". i,  488;  in,  2217 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  i,  485;  in,  2197 

Improvement  of  Hay  Lake  and  Neebish  channels i,  489;  in,  2228 

Improvement  of  river  at  the  falls i,  487;  in,  2201 

Operating  and  care  of  canal i,  488;  in,  2215 

Removal  of  wreck i,  494;  in,  2244 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) i,  598;  iv,  2763 

Survev  of,  final  report  on i,  494 

St.  Peter  (steamer),  removal  of  wreck  of i,  237 

St.  Peters  River,  Minn.    See  Minnesota  River. 

Sakonnet  River,  R.  I.,  increasing  width  and  depth  of  draw  opening  in  Stone 

Bridge 1,113,898 

Saline  River,  Ark.,  survey  of  (see  Ouachita  and  Black  rivers) i,  354;  n,  1435 

Salisburv,  Mass. ,  bridge  across  Merrimac  River i,  586 

Salmon  bay.  Wash.,  improvement  of  waterway  via i,  568;  in,  2417, 2419 

Sampit  River  (Georgetown  Harbor),  S.  C.  («eeWinyah  Bay) i,241;  n,  1154 

San  Antonio  estuary,  Cal.  (see  Oakland  Harbor) i,  527;  in,  2349 

Sandl>each,  Mich.: 

Improvement  of  harlwr  of  refuse i,  480;  in,  2189 

Water  levels i,602;  iv,  276:^,  3032 

San  Diego  Ilarb^jr,  Cal.; 

Defenses  of i,  7, 34,  760 

Improvement  of I i,  521 ;  in,  2341 

Sandusky  Harbor,  Ohio,  improvement  of i,  496;  in,  2257 

Sandwich  Islands.    See  Hawaiian  Islands. 

Sandv  Bay,  Cape  Ann,  Mass. : 

Constniotion  of  harbor  of  refuge i,  85,  S54 

Improvement  of  Rockport  Harboi i,  H7,  s56 

Sandy  Uike,  Minn.: 

Construction  of  reservoir  dam i,  374;  n,  1672 

Operating  and  care  of  reservoir.dam i,  375;  1 1, 1675 

San«lv  Point  light-house,  Chesapeake  Bay,  removal  of  wreck  off i,  203;  n,  1080 

San  Francisco  Bay  and  Harbor,  Cal. : 

Defenses  of i,7,:U,  762 

Improvement  of  channel  between  Strait  of  Karquines  and  the  (tolden 

Gate 1,527 

Improvement  of  harbor i,  52(i;  in,  2;W8 

Improvement  of  Oakland  Harbor i,  527;  in,  2349 
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Sanitary  District  of  Chicago,  111.: 

Bridge  of,  across  South  Branch,  Chicago  River,  at  Loomis  Street i,  589 

Connection  of  Chicago  River  with  drainage  canal i,  580 

San  Jacinto  River,  Tex.  (see  Galveston  sliip  channel) i,  334;  ii,  1374 

San  Joaquin  River,  Cal. : 

Improvement  of i,  528;  iii,  2352 

Improvement  of,  by  California  Debris  Commission i,  577;  in,  2443 

Improvement  of  StockUjn  and  Mormon  channehs i,  52^ 

San  Juan,  P.  R.,  defenses  of r,  7, 37,  791 

San  I^eandro  Bay,  Cal.  (see  Oakland  Harlwr) i,  527;  iii,  2349 

San  Luis  Obispo  Harbor,  Cal. ,  improvement  of i,  524;  iii,  2345 

San  Pablo  Bay,  Cal.,  improvement  of i,  527 

San  Pedro  Bav  and  Haroor,  Cal. : 

Construction  of  deep-water  harbor i,  522;  in,  2342 

Improvement  of  Wilmington  inner  harbor i,  523;  in,  2344 

Removal  of  wreck  in  inner  harbor i,  525;  in,  2346 

Santee  River,  S.  C,  improvement  of i,  242;  n,  1160 

Sarasota  Bav,  Fla.,  improvement  of i,  275;  n,  1218 

Saugatuck  lliver.  Conn.,  improvement  of i,  136, 939 

Saugatuck  Harbor,  Mich.,  improvement  of i,  462;  in,  2149 

Saugerties  Harbor,  N.  Y. ,  improvement  of i,  141, 954 

Saugus  River,  Mass.  (see  Lynn  Harbor) i,  95, 867 

Sauk  River,  Wis.  (see  Port  Washingtoii  Harbor) i,  445;  in,  2065 

SaultSte.  Marie,  Mich.: 

See  also  St.  Marys  River. 

Commerce  paf^sing  canals  at i,  488;  in,  2217 

Water  levelH i,602;  iv,  2763,30:12 

Sausal  Creek,  Cal.  (see  Oakland  Harbor) i,  527;  in,  2349 

Savannah  Harbor  and  River,  Ga. : 

Bridge  l)elow  Augusta i,  591 

Defenses  of i,  7,  26,  727 

Improvement  of  harbor i,251;  n,  1177 

Improvement  of  river  above  Augusta i,  255;  ii,  1 184 

Improvement  of  river  between  Augusta  and  Savannah i,  253;  1 1, 1 182 

Improvementof  waterway  to  Beaufort,  S.  C.  («^<?  Savannah  Harbor) .  i,  251 ;  n,  1177 

Improvement  of  waterway  to  Femandina,  Fla i,  262;  ii,  1196 

Removal  of  wreck  at  Twiggs  Bar i,2(>4;  ii,  1200 

Savville,  N.  Y.,  improvement  of  Browns  Creek i,  159;  ii,  1008 

School  of  Afiplicatum,  Engineer i,  «^,  796 

Schiiv'lkill  River,  Pa. : 

Bridge  at  Pa.ssyunk  avenue,  Philadelphia i,  586 

Removal  of  wrecks i,  190;  ii,  10t>3 

Scituate  Harbor,  Mass.,  improvement  of i,  104,  880 

Scupi>ernong  River,  N.  C,  improvement  of i,  226 

Seacoa^t  defenses.     See  Fortifications. 

S«^archlights i,  14,38 

Seattle,  Wash. : 

Bridge  across  Canal  Waterway i,  .^>84 

Bridge  across  Duwamish  River  near i,  584, 5S5 

Bridge  across  East  Watenvay i,  590 

Bridge  at  Fremont  across    route  of   Puget    Sound-Lake    Wai»hington 

waterway i,  588 

Bridge  of  Seattle  Electric  Company  across  I^ke  Union i,  584, 585 

Bridge  of  city  of,  acToss  I^ake  Union  at  Hester  avenue i,  589 

W^aterway  from  Puget  Sound  to  Lake  Washington,  improvement  of,  with 

estimate  of  cost  of  increased  dimensions i,  568;  in,  241 7,  2419 

Seattle  and  Montana  liailroad  Company,  bridge  of i,  585 

Seattle  and  San  Francisco  Railroad  and  Navigation  Company,  bridge  of i,  590 

Seattle  Electric  Company: 

Bridges  of,  across  Duwamish  River,  near  Seattle,  and  across  Lake  Union, 

at  Seattle,  Wash i,  584 

Bridge  of,  across  route  of  Puget  Sound-Lake  Wasliington  Canal  at  Seattle, 

Wash 1,589 

Seattle-Tacoma  liailway  Company,  bridge  of i,  584 

Seattle-Tacoma  Internrban  Railwav,  bridges  of •. . .       i,  584 

Seawalls ; i,12,38 

Scbewaing  River,  Mich.,  improvement  of i,  479;  in,  2187 

Secretary  Creek  ( Warwick  River) ,  M<1.,  improvement  of 1. 195, 198;  ii,  1075 
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Seekonk  (Pawtucket)  River,  R.  I.: 

Bridge  at  India  Point,  Providence i,  587 

Improvement  of i»  114, 899 

Service  of  otllcenri  of  Cori)8  of  Engineers  abroad  and  in  the  field,  with  troop«.         i,  45 
Sewaren,  N.  J. ,  removal  of  wreck  in  Arthur  Kill i,  177;  ii,  1038 


Shag  Rocks,  San  PVancisco  Harbor,  Cal.,  removal  of i,  526;  in 

ShawH  Cove,  New  London,  Conn.    iSi'e  New  I^ndon  Harbor  and  Thames 
River. 

Sheboygan  1  larbor.  Wis. ,  improvement  of i,  445;  in 

Sherman  s^tatiie,  Washington,  D.  C i,  596;  iv 


Shiawas.s«?e  River,  Mich. ,  improvement  of i,  478, 479 

Shilshole  Bav,  Wash.,  improvement  of  waterway  via i,  568;  in,  2417, 2419 

Ship  channel  connecting  waters  of  the  Great  I^kes,  improvement  of.  i,  485;  in,  2197 
Ship  Island  Harbor  and  Pass,  Miss.: 

Improvement  of  channel  to  Giilfport i,  306;  ii,  1312 

Improvement  of  pass i,  307 

Shoal  Harbor,  N.  J.,  miprovement  of i,  165, 168;  n,  1021 

Shoalw^ater  Bav  ( Willapa  Harbor) ,  Wash.,  improvement  of i,  562;  in,  2409 

Shooters  Islancl,  New  York  Harbor,  N.  Y.,  harbor  lines i,  579, 986 

Shore  lines,   improvement  bv  the  United  States  of  harbors,  et€.,    with- 
in  1 1,61,62;  IV,  2567 

Shreveport,  La.: 

Improvement  of  Re<l  River  at i,  343;  ii,  1405 

Waterway  to  Jefferson,  Tex.  {see  Cypress  Bayou ) i,  346;  ii,  1409 

Shrew-slmry  River,  N.  J.,  improvement  of i,  169;  n,  1022 

Sinepuxent  Bay,  Md.,  waterway  via i,  188;  n,  1060 

Sioux  City,  Iowa: 

Ice  harlwr  in  Big  Sioux  River i,  385;  ii,  1687 

Improvement  of  Missouri  River  at  and  above r,  381, 384;  n,  1687 

Improvement  of  Missouri  River  below i,  579;  S.,  175, 194 

Snaking  Upper  Missouri  River i,  385;  ii,  1690 

Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa i,  385;  ii,  1687 

Sites  for  fortifications i,  13, 38 

Siuslaw  River,  Greg.,  improvement  of  mouth i,  540;  in,  2370 

Six-mile  Island,  Alleghenv  River,  Pa.,  construction  of  lock  and  dam,  with 

revised  estimate  of  cost i,408;  iii,  1900, 1901 

Skagit  River,  Wash.  {»€€  Puget  Sound) i,  565;  in,  2414 

Slacrk-water  svstems.     See  Canals  and  Waterwavs. 
Smvrna  River,  Del.: 

Improvement  of i,  188; 

Removal  of  wreck i,  190; 

Snag  boats  recently  authorize<l  by  Congress: 

See  also  Dredge  boata. 

Florida,  for  works  in i,  273; 

Texas  coast i,  337; 

Trinity  River,  Tex i,336; 

Snake  River,  Idaho,  Greg.,  and  Wash.: 

Improvement  of i,  544; 

Road  from  Buffalo  Fork  to  Fort  Washakie,  Wyo i,  612; 

Snohomish  River,  Wash.: 

Bridge  at  Everett - . 

Improvement  of  ( see  Puget  Sound) i.  565; 

Improvement  of  Everett  Harbor J,  570; 

Snociualmie  River,  Wash. : 

Bridge  near  junction  with  Tolt  River 

Improvement  of  ( see  Puget  Sound ) i,  565; 

Soda  I^kes,  I^.  {see  Cypress  Bayou) i,  346;  n, 

Sol vay  I'roceas  ( 'ompahy,  bridge  of i,  589 

Somerville,  Mass.: 

Bridge  across  Mvstic  River  to  Medford i,  589 

Harbor  lines  in  Mystic  River i,  579, 887 

Sorrel  Bayou,  I^.  (see  Bavou  Plaquemine) i,  319;  ii,  1 334 

South  A mlx)y ,  N.  J . ,  bridge  across  Raritan  River i,  589 

South  Atlantic  States,  removal  of  water  hyacinths  from  Florida  waters,  i,  272;  ii,  1215 
S/.mth  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  River. 

South  CaroHna,  defenses  of  coast 1,7,25,723 

South  Chicago  Harbor,  HI.  (at-e  Calumet  Harbor) i,453;  in,  2101 

South  Dartmouth,  Mass. .  bridge  across  Appouagansett  River x.'^;^^ 
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South  Edisto  River,  8.  C,  waterway  via it  249;  ii,  1171 

Southern  Branch,  Elizabeth  River,  Va.: 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  219;  ii,  1111 

Improvement   of    waterway    to    Albemarle     Sound,    via    Curritu<*k 

Sound 1,224;  ii,  1122 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,223;  ii,  1120 

Removal  of  wrecks  in i,  226;  ii,  112(> 

Southern  Illinois  and  Missouri  Brid^  Company,  bridee  of i,  582 

Southern  Missouri  and  Arkansas  Railroad  Company,  bridge  of i,  582 

Southern  Pacific  Company: 

Bridge  of,  across  Bayou  Vermilion,  La i,  584 

Bridge  of,  across  Napa  River,  Cal i,  586 

Bridge  of,  across  Sacramento  River,  Cal ,...       i, 586 

South  Haven  Harbor,  Mich. ,  improvement  of i,  462;  in,  214<> 

South  Kingston,  R.  I. : 

Construction  of  Point  Judith  harbor  of  refuge i,119, 906 

Improvement  of  entran(»e  to  Pomt  Judith  Pond i,120, 907 

Removal  of  wreck  in  Point  Judith  Harbor i,  122, 912 

South  Mills,  N.  C,  removal  of  wreck  in  Turners  Cut i,  226;  ii,  1126 

South  Milwaukee  Harbor,  Wis. ,  imnrovement  of i,  447 ;  in,  2070 

South  Norwalk  Harbor,  Conn,  (see  Norwalk) i,  137, 940 

South  Pass,  Mississippi  River,  1^.,  maintenance  of  channel i,  316;  ii,  1324 

Southport  Harbor,  Conn. ,  improvement  of i,  137, 138, 943 

South  River,  N.  J.,  improvement  of i,  165,167;  n,  1019 

Southwest  Baltimore,  Md.,  improvement  of  harbor  of i,  194;  ii,  1071 

Southwest  Pass,  Mississippi  River,  La.,  iniprovement  of i,315;  ii,  1173, 132;^ 

Sparrows  Point,  Md.,  brioge  across  Bear  Creek i,  588 

Springdale,  Pa.,  construction  of  lock  and  dam  in  All^heny  River,  with 

revised  estimate  of  cost i,  408;  in,  1900, 1901 

Spring  Garden,  \Baltimore,  Md.,  improvement  of  harbor  at i,  194;  n,  1071 

Spuyten  Duyvil  Creek,  N.  Y.  (see  Harlem  River) i,  144,95i> 

Squan  (Manasquan)  River,  N.  J.,  improvement  of i,  171;  ii,  1024 

Stage  Harbor,  Mass.  {see  Chatham  Harbor) i,  107,  SS^ 

Stamford  Harbor,  Conn.,  improvement  of i,  137, 138, 943 

Staten  Island-New  Jersey  Channel,  N.  Y.  and  N.  J i»  1^2;  ii,1012 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.: 

Improvement  of i,  162;  n,  1012 

Removal  of  wreck ii  177;  ii,10.3S 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich i,  488;  in,  2217 

Statues,  memorials,  etc.: 

In  [Hiblic  grounds,  Washington,  D.  C i,596;  iv,  2717 

Memorial  Bridge,  Washington,  i).  C i,591;  iv,  2652 

Tablet  to  Abraham  Lincoln,  Crettysburg  Park,  Pa i,  596;  iv,  271 7 

Steam  lx)ats: 

Sf.r  nho  Dredge  and  Snag  boats,  ayul  Wrecks. 

Rules  governing  ninning  of,  on  certain  streams i,  580 

Steinway ,  N.  Y. ,  harlxir  lines  in  Bowery  Bav,  East  River i,  579, 964 

Stilagiiamiijih  River,  Wash,  (see  Puget  Sound ) i,  565;  in,  2414 

Stillwater  Harbor,  Minn,  {see  St,  Croix  River) i,  376;  ii,  1678 

Stock}>ridge  Landing,  Lake  Winnebago,  Wis.  {see  Fox  River) i,449;  in,  2077 

Stockt<m  channel,  San  Joaquin  River,  Cal. ,  improvement  of i,  529 

Stone  Bridge,  Sakonnet  River,  R.  I . ,  alteration  of I7 1 1 3, 898 

Stone  Horse  Shoal,  Mass..  removal  of  wreck  on i,  122,912 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Improvement  of,  including  harbor  of  refuge i»  441 ;  in,  2049 

Ol>erating  and  care i,  442;  in,  2054 

Subig  Bay,  Philippine  Isrilands,  defenses  of i,  7 

Submarine  mines i,  6,  7, 13,  38 

Sullivan  FallH  Harbor,  Me.,  improvement  of i,  65,  830 

Sullivan  Inland  shore,  Charleston,  S.  C,  improvement  at i»247;  11,  ll(it> 

Sullivan  River,  Me.,  iniprovement  of  Sullivan  Falls  Harbor i,  65,  8.S0 

Sulphur  River,  Ark.  and  Tex.  {see  Re<l  River) i,  343;  11, 1405 

Sunflower  (barge),  removal  of  wreck  of i,  190;  11, 1063 

Sunken  cmft.     <S/'e  Wrecks. 

Superior  Bay  and  Harbor,  Wis. ,  improvement  of i,  430;  111, 2005 
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Superior  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Commercial  statistics,  SaultSte.  Marie  canals,  Mich i,488;  in,  2217 

Final  report  on  survey  of  waterway  to  Lake  Huron i,  494 

Improvement  and  operating  and  care  of    waterway    to    Keweenaw 

Bay 1,435,436;  iii,203O 

Removal  of  wreck  near  Duluth  Canal,  Minn i,  438;  in,  2042 

Water  levels i,602;  iv,  2763,3032 

Supervision  of  New  York  Harbor,  N.  Y ,....  i,576;  iii,2435 

Surface  levels.     See  Gauging. 
Surv'eys: 

In  militarv  divisions  and  departments i,  605 ;  i v,  304J> 

Northern  and  Northwestern  Lakes i,  598;  iv,  2763, 3032 

Of  rivers  and  harbors,  required  to  be  made  by  act  of  1902 i,  62 

Susquehanna  River,  improvement  above  and  below  Havrede  Grace,  Md.  i,191;  ii,1066 

Suwanee  and  San  Pedro  Railroad  Company,  bridge  of i,  584 

Suwanee  River,  Fla.  : 

Bridge  across i,  584 

Improvement  of 1,278,280;  ii,  1223 

Swain,  Martin  (tug),  removal  of  wreck  of,  in  iSt.  Marys  River,  Mich.  i,494;  in,  2244 

Swifts  River,  Mass.,  bridge  at  Onset i,  583 

Swinomish  Slough,  Wash.,  improvement  of i,  572;  in,  2428 

Synepuxent  Bay,  Md.,  waterway  via i,  188;  ii,  1060 

Syracuse,  Ohio,  ice  pier  {see  Ohio  River) i,  399;  n,  1842 

T. 

Tacoma  Harbor,  Wash.  : 

Harlx)r  lines  in  Commencement  Bay i,  579;  iii,  24.32 

Improvement  of i,568;  in,  2417 

Tacony,  Philadelphia,  Pa.,  removal  of  wreck  in  Delaware  River i,  178;  ii,  1040 

Tallahatchie  River,  Miss.,  improvement  of i,  351, 352;  ii,  1432 

Tampa  Bav  and  Harbor,  Fla.  : 

Defenses  of 1,7,28,733 

Improvement  of  bay i,  275;  n,  1211> 

Improvement  of  Hillsl)oro  Bay  and  River i,  277;  ii,  1222 

Removal  of  wreck  in  Hillsboro  Bay i,  281 ;  n,  1225 

Tanks,  cable i,  13 

Tar  River,  N.  C,  improvement  of i,  228;  ii,  1131 

Taunton  River,  Mass.  : 

Improvement  of i,  1 13,  H97 

Improvement  of  Fall  River  HarVn^r i,  116, 903 

Tchefuncte  River,  La.,  improvement  of i,  31 1, 312;  n,  1318 

Tchula  l.ake.  Miss,  improvement  of i,  Ii51, 353;  n,  1429 

Teche  Bayou,  La.  : 

Improvement  of i,  323;  ii,  1341 

Removal  of  water  hvacinths i,  327;  ii,  V,U7 

Technical  details  of  engmeering  methods in,  2451 

Chanoine  dam,  as  adapted  to  improvement  of  Congaree  River,  S.  C ni,  2500 

Construction  methods,  damjvproofing,  and  cement  tests,  defenses  of  San 

Diego,  Cal / in,  2470 

Construction  metho<ls,  damp-proofing,  use  of  concrete,  et<\,  defense  of 

mouth  of  Columbia  River in,  2475 

Construction  plant,  damp-prooiing,  and  use  of  concrete,  defenses  of  San 

Francisco in,  2472 

Construction  ]>]ant,  drainage  of  battery,  and  cement  tests,  defenses  of 

Portsmouth  an<i  of  Boston in,  2452 

Crib  ballast,  Duluth,  Minn.,  district,  expt^riments  with ni,  25-46 

Cumberland  Sound,  off-gliore  or  littoral  currents,  sand  movement,  jetty 

work,  and  platting  of  h ydrographic  surveys ni,  2501 

Dan i]>-proo ting,  defenses  of  Baltimore '. in,  24(K) 

Damp- proofing,  defenses  of  southeast  coast  of  Massachusetts  ami  RluKle 

Island 111,2458 

Damji-proofing,  defenses  of  coast  of  North  Carolina ni,  2465 

Dan ii>-proo ting  and  repairs  to  gun  ancliorages,  defenses  of  Pensacola. . .  ni,  2466 
Dred^'ing  plant,  Ambrose  Channel,  New  York  Harbor,  description  of.,  in, 24^5 

Kngi  nee  ring  methods,  harbors  on  east  shore  of  Ij»ke  Michigan in,  2135 

Grass  i)rotection  at  Fort  Caswell,  N.  C iii.,246& 


44  INDEX. 

Technical  details  of  engineering  methods — Continued. 

Oil  as  a  road  builder in,  2561 

Waterproofing,  defenses  of  coast  of  Maine in,  2451 

Waterproofing,  defenses  of  Mobile  and  Mississippi  Sound in,  2467 

Telegraph  line,  Government,  Washington,  D.  C i,  596;  iv,  2717 

Tennessee  River : 

Chattanooga,  Tenn.,  improvement  above i,  393;  ii,  1709, 1 711 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  improvement  from  .  i,393;  ii,  1709,1712 

Gauging  (see  Mississippi  River  Commission) i,  578;  S.,  3, 52 

Muscile  Shoals  Canal,  Ala.,  operating  and  care i,  395;  n,  1726 

Riverton,  Ala.,  improvement  below i,  395;  ii,  1709, 1715 

Survey  from  Scott  Point,  Tenn.,  to  Lock  A,  at  head  of  Muscle  Shoals 

Canal i ,  398 ;  1 1 , 1 743 

Tensas  River,  La. : 

Improvement  of i,  347, 349;  n,  1418 

Survey  of  (see  Ouachita  and  Black  rivers) i,  354;  ii,  1435 

Terraceia  Cut-off,  Fla.  (see  Manatee  River)  i,  278, 279;  ii,  1223 

Texas: 

Dre<lge  and  snag  boat  for  certain  works  in  State  of i,  337;  n,  1379 

Reconnaissances  and  explorations  in  department  of i,  605, 610;  iv,  3061 

Removal  of  water  hyacinths  from  waters  in  State  of i,  272, 327 

Texas  and  Pacific  Railway  Company,  bridge  of i,  581 

Texas  City,  Tex. ,  improvement  of  channel  to  Galveston i,  334 ;  ii,  1372 

Thames  River,  Conn.: 

Improvement  of i,  125, 924 

Improvement  of  New  London  Harbor i,  124, 923 

Thebes,  111. ,  bridg^  across  Mississippi  River i,  582 

The  Board  of  Engineers i»  6, 7, 615 

Three-mile  Rapids,  Columbia  River,  Greg,  and  Wash.,  improvement  at.  i,  546;  in,  2376 

Thunder  Bay  River,  Mich.,  improvement  of  Alpena  Harbor i,  477;  in,  2185 

Tick f aw  River,  La.,  improvement  of,  including  tributaries i,  311, 312;  ii,  1319 

Tillamook  Bay  and  Bar,  Greg.,  improvement  of i,  543;  ni,  2373 

Timber,  rules'governing  running  of  loose,  on  certain  streams i,  580 

Tiverton,  R.  I.,  alteration  of  Stone  Bridge  across  Sakonnet  River i,  113, 898 

Tohopekaliga  Lake,  Fla.  (see  Kissimmee  River) i,  274, 282;  ii,  1217, 1225, 1239 

Toledo  Harbor,  Ohio: 

Bridge  across  Maumee  River i,  588 

Improvement  of i,  494;  iii,  2249 

Tolomato  River,  Fla.  (see  St.  Augustine  Harbor) i,  269;  ii,  1208 

Tombigbee  River,  Ala.  and  Miss.: 

Columbus  to  Fulton,  Miss.,  improvement  from i,  299;  ii,  1289, 1298 

Demo}>olis,  Ala.,  improvement  below i,  297;  ii,  1289, 1296 

Demoix>lis,  Ala.,  to  Columbus,  Miss.,  improvement  from  ...  i, 298;  ii,  1289, 1297 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from i,  300;  ii,  1289, 1299 

Tonawanda  Harbor,  N.  Y.,  miprovement  of i,  512;  in,  2314 

Tongue  Point,  Columbia  River,  Greg.,  improvement  below i,  556;  'in,  2398 

Tonnage,  Sault  Ste.  Marie  canals,  Mich i,  488;  in,  2217 

Torpedoes 1,6,7,13,38 

Totten,  Fort,  N.  Y.,  Engineer  Depot  and  engineer  troops i,  42, 802, 807, 817 

Town  CrtHik,  Brunswick  County,  N.  C,  improvement  of i,  236;  n,  1147 

Town  River,  Mass.,  improvement  of i,  102, 878 

Trail  Creek,  Ind. : 

Bridge  of  Laporte  County  at  Michigan  City i,  584 

Bridge  of  Michigan  Central  Railroad  Company  at  Michigan  City i,  587 

Improvement  of  Michigan  City  inner  harbor  \ i,  457;  in,  2137 

Improvement  of  Michigan  City  outer  harbor i,  458;  in,  2137 

Traven*e  Lake,  Minn.,  survev  of i,  381 ;  n,  1684 

Trent  River,  N.  C: 

Bridge  ne^r  Polloksville i,  583 

Improvement  of i,  229,  230;  n,  1134 

Trinity  River,  Tex.: 

Bridge  in  Liberty  Countv i,  583 

Improvement  of .' i,  336, 337, 338;  ii,  1378, 1379, 1382 

Troops: 

Battalions  of  Engineers i,  38, 40, 42, 44, 607, 802, 811, 814, 818;  iv,  3054 

Engineer  equipment  of i,  38, 44, 811, 814, 818 

Service  of  officers  of  the  Corps  of  Engineers  abroad  and  in  the  field,  with         i,  45 
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Troy,  N.  Y.: 

Harl^:)r  lines  at  Adams  Island,  Hudson  River i,  579, 961 

Improvement  of  Hudson  River i,  140, 947 

Tuckerton  Creek,  N.  J.,  improvement  of i,  184;  ii,  1052 

Tuir  Fork,  Bij?  Sandy  River,  W.  Va.  and  Ky.,  improvement  of i»'417;  in,  1946 

Tulls  Creek,  N.  C,  bridge  armss i,  590 

Timnel,  Washington  Aqueduct,  D.  C i,  594;  iv,  2706 

Turnbulls  Island,  Red  River,  La.,  bridge  at i,  581 

Turners  Cut,  X.  C: 

Improvement  of  waterwav  via i,  223;  ii,  1120 

Removal  of  wreck .* i,226;  ii,  1126 

Turrets i,  8 

Turtle  River,  (^a.  {scf  Brunswick  I  larbor )   i,  261 ;  ii,  1 193 

Twelve-mile  Creek,  Fla.  {nee  Orange  River) i,  274;  ir,  1218 

Twelve-mile  Creek,  N.  Y.  (see  Wilson  Harlwr ) i,  513;  in,  2:!19 

Twiggs  Bar,  Savannah  River,  Ga.,  removal  of  wreck i,  264;  ii,  1200 

Twin  Rivers,  Wis.  ( sre  Two  Rivci*s  I  larbor) i,  444;  in,  2(^ 

Two  Harl)ors,  Minn.,  improvement  of  Agate  Bay i,  ■*29;  in,  2003 

Two  Rivers  I  larbor,  Wis.,  improvement  of i,  444;  in,  2060 

Tyaskin  Creek,  Md.,  improvement  of i,  195.  200;  n,  1077 

U. 

Union  I^ke,  Wa,«h.': 

Bridge  of  city  of  Seattle  at  Hester  avenue i,  589 

Bridge  of  Seattle  Electric  Company  at  Seattle r,  584, 585 

Improvement  of   wat<irway   via,   with   estimate  of  cost  of    incre-ased 

dimensions .' i,  568;  ni,  241 7, 2419 

Union  River,  ^le.,  improvement  of i,  66, 831 

Unite*!  States  Engineer  School i,  39,  796 

Urbana  Creek,  Va.,  improvement  of i,  212;  ii,  1095 

V. 

Vermilion  Bavou,  La. : 

Bridge  at  Abbey  ville i,  584 

Bridge  at  D.  ().  Broussard's  crossing i,  584 

Bridge  at  Perry i,  586 

Improvement  of  channel,  bay,  and  ]>asses i,  323;  n,  1342 

Vermilion  1  larbor,  Ohio,  improvement  of i,  499;  in,  2263 

Vermilion  Parish,  IjA.: 

Bridge  of,  across  Bayou  Vermilion  at  D.  O.  BroussanVs  crossing i,  584 

Bridge  of,  across  Bayou  Vermilion  at  Perry i,  586 

Vessels: 

Si'e  also  Dredge  and  Snag  boats,  and  Wrecks. 

Rules  governing  miming  of  steamboats  on  certain  streams i,  580 

Vicksburg  Harbor,  Miss. ,  improvement  of i,  350;  ii,  1 420 

Vidalia  Harbor,  IjSl.  {see  Mississippi  River  Commission ) i,  578;  S.  3, 31 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor i,  72, 839 

Vineyard  Haven,  Mass. ,  improvement  of  harbor  at i,  110, 893 

Visayas,  reconnaissances  and  explorations  in  department  of  the i,  607;  iv,  3050 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of i,  267;  ii,  1206 

W. 

Wabash  River,  Ind.  and  111. : 

I mprovement  above  Vincennes,  Ind i,  426;  in,  1985 

Iin]>rovement  below  Vincennes,  Ind i,  425;  in,  1984 

Operating  and  care  of  Cirand  Rapids  lock  and  dam i,  426;  in,  1985 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of i,  237;  n,  1 149 

W^akelield,  Va. ,  wharf  at  Bridge  Creek  Landing  near i,  596;  iv,  271 7 

Wand,  (George  H.  (schooner),  removal  of  wreck  of i,  494;  in,  2245 

Wappinger  Creek,  N.  Y. ,  improvement  of i,  143, 956 

W^appoo  Cut,  S.  C,  improvement  of i,  249;  ii,  1 171 

Wareham,  Mass.: 

Bridge  across  Buttermilk  Bay i,  583 

Bridge  across  Wareham  River i,  583 

Wareham  River,  Mass.,  bridge  at  the  Narrows,  Wareham i,  583 

War  maps , i,605^6U 

Warren  County,  Miss.,  bridge  of .- x;^^^ 
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Warrior  River,  Ala. : 

Improvement  above  TuBcalooBft i,29S;  ti,  1285 

Improvement  below  TuBcalooBft i,2t«;  ii,  1289, 1290 

Operating  and  care  of  locks  and  dame  above  Tusivlooea i.300;  ii,  1300 

ReWeed  estimates  of  cost  of  locks  and  dams  above  and  below  Tusca- 
loosa    111,1288,1293 

Warroad  Harbor  and  River,  Minn.,  improvement  of i,379;  ii,  16S2 

Warwick  River,  Md.,  improvement  of 1,195,198;  ii,1073 

Washakie,  Fort,  Wyo.,  road  to  Buffalo  Fork,  Snake  River i,612;  iv,3075 

Washinttton,  D.  C. : 

Aqueduct  Bridge  acrose  Potomac  Kiver,  repair  of i,591 ;  iv,2651 

Aqueduct,  Dftifcarlia  Resenoir i,5i»3;  iv,2(i91 

Aqueduct,  liltratlon  plant i,596;  iv,2n2 

Aqueduct,  increasing  water  supply i,  594;  iv,2706 

Aqueduct,  maintenance  and  repair i,  593;  iv,  2691 

Aqueduct  Tunnel  and  Howanl  Univeraity  Reservoir i,594;  it,2706 

Barracks 1,39,793 

Battalion  of  Engineers,  Third i,  40, 802 

Defenses  of 1,7.23,  7« 

Engineer  Dei)Ot 1,41,42,807 

Knfj:ineer  School  of  Application,  U.  8.  Anny i,  39, 79B 

Executive  Mansion i,596;  iv,  2717 

Government  Printing  OfHce,  new  building  for ,■ 1,011;  iv.SOSS 

IliphwHy  bridge  across  Pntomac  River  (o  replace  Long  Bridge. . .  i,  592;  iv,  2852 

Improvement  of  Anacoetia  Kiver  at 1,208;  ii,  1087 

Improvement  of  Potomac  River  at i,  203;  ii,  1081 

Improvouient  of  Potomac  River  below i,205;  n,  1085 

Memorial  Bridge  across  Potomac  River t,591;  iv,  2852 

Public  buildings  and  grounds,  and  Washington  Monument i,596;  iv,2717 

Railroad  bridge  acrom  Potoinac  River  to  replace  Long  Bridge i,582 

Statuesand  oiemoriala i,596;  iv,2717 

Washington  and  Oregon  Railway  Company,  brid^  of i,  585 

Washington  and  Plymouth  Railroad  Company,  bndgeof i,584 

Washington  Lake,  Wash.: 

Bridge  at  Fremont  acroee  waterway  to  Paget  Sound i,58S 

Bridge  at  Fremont  avenue,  Seattle,  across  waterway  to  Puget  Sound  ...       i,  589 
Improvement  of  waterway  to  Puget  Sound,  with  estimate  of  cost  of 
incresBed  dimensions i,  588;  m,  2417, 2419 

Washington  Monument,  D.  C 1.596;  iv,2717 

Washington,  Slate  of,  contract  with  R.   B.  Lehman  (»ee  Tacoiua  Har- 
bor)     1,568;  111,2417 

Wasiiita  (Ouachita)  River,  Ark,  and  La.: 

Final  report  on  survey 1.354;  ii,I435 

Improvement  of i,346;  ii,1410 

Water  craft: 

See  alio  Dredge  and  Snag  boats,  and  Wrecks. 

Rules  governing  miming  of  sttwnboats  on  certain  streams i,580 

Waleree  River,  S.  C.,  improvement  of 1,242,243;  11,1162 

WatiT  hyacinths: 

Removal  of,  from  Florida  waters i,272;  ii,  1215 

Removal  of,  from  Louisiana  waters . ... . 1.327;  ii,  1.347 

liemovalof,  from  Texas  waters 1,272,327 

WakT-level  observations: 

Columbia  River,  Greg,  and  Wash i,661;  iii,2408 

Michigan  l^ke,  variations  in  surface  level  on  east  shore 1,457 

Mississippi  River  and  principal  tributaries i,578;  S.,3,52 

Northern  and  Northwestern  Lakes 1,601,602;  iv,2763 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Water  suppiv,  Washington,  V.  C.    See  Washington,  D.  C. 

WaterwBvs  (we  alun  Canals) : 

Beaufort,  N.  C.  to  Xewbeni i,231    II,  1136 

Beaufort.  K.  C,  to  New  River 1,232    ii,  1138 

Charleston  to  Beanfort,  S.  C,  improvement  of i,249;  u,  1171 

Charleskmto  Beaufort.  8.  C,  sunken  logs i,251;  ii,  1173 

Charleston  to  McClellaniille,  S.  O 1.246;  ii,  1166 

Chincoteague  Bav,  Va.,  to  I>elaware  Bay.  Del i,188;  11,1060 

Galveston  to  Houston,  Tex i,334;  ii,  1374 

Keweenaw  Bay  to  Lake  Superior,  Mich 1,435,436;  ni,2030 
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Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Currituck  Sound...  i,224;  ii,  1122 
Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquotank  River,  i,  223;  ii,  1120 
Portage  Lake  and  Lake  Superior  canals  («^«  Keweenaw  Point) .  i,  435, 436;  iii,  2030 
Puget  Sound  to  lakes  Union  and  Washington,  bridge  at  Fremont,  Wash.  i,  688 
Puget  Sound  to  lakes  Union  and  W^ashin^n,  bridge  at  Fremont  avenue, 

Seattle,  Waiiih i,589 

Puget  Soimd  to  lakes^  Union  and  Washington,  improvement  of  i,  5(>8;  in,  2417, 2419 

Savannah,  Ga.,  to  Beaufort,  S.  C.  ( iff <>  Savannah  Harbor) i,  251;  ii,  1177 

Savannah,  Ga.,  to  Fernandina,  Fla i,  262;  ii,  1196 

Shreveport,  lia.,  to  Jefferson,  Tex.  («<'e Cypress  Bayou) i,  346;  ii,  1409 

Superior  Lake  to  Lake  Huron,  final  n»port  on  survey i,  494 

AN'aukegan  Harbor,  111. ,  improvement  of i,  449;  in,  2075 

\\'e))ster,  H.  C.  (canal  lx)at )  removal  of  wre<*k  of i,  178;  n,  1040 

Wt'ehawken,  N.  J.,  removal  of  wreck  to i,  151, 982 

Western  Branch,  KlizaUith  River,  Va. : 

Bridge  at  Norfolk i,  587 

Improvement  of i,  220;  n,  1113 

We.«t  Galveston  Bay,  Tex.,  improvement  of i,337,:^^8;  ii,  1379, 1384 

West  Neebish  Channel,  St.  Marys  River,  Mich.,  improvement  of i,-489;  in,  2228 

Westport  Harbor,  Conn.,  improvement  of i,  136, 9J^ 

West  Sliore  Railroad  Company: 

Bridge  of,  across  Overpeck  Creek,  N.  J i,  587 

Bridj^e  of,  across  Ronaout  Creek,  N.  Y i,  586 

Wetipquin  (Tvaskin)  Creek,  Md.,  improvement  of i,  195,  200;  ii,  1077 

AVoymouth,  Mass.,  bridge  across  Weymouth  Fore  River i,  584 

Weymouth  River,  MasH. : 

Bridge  iu'n.)ss  Fore  River  Ix^tween  Quincy  and  Weymouth i,  584 

Improvement  of i,  1 02, 879 

Wharves: 

Bridge  Creek  Landing,  Va, ,  near  Wakefield i,  596;  i v,  2717 

Improvement  l)v  the  U.  S.  and  by  private  corporations,  etc.,  nf  channels 

adjacentto  ./. i,61,H2;  iv,  2567 

Wliatcom  Creek,  Wash.  ( wr  New  WhaU^om  Harlwr) i,  573;  in,  2429 

Whitehall  Har}K>r,  N.  Y.  {see  Narrows  of  Lake  Champlain) i,  94, 864 

AVhite  House,  Washington,  D.  C i,596;  iv,2717 

White  Lake  lIarlM)r,  Mich.,  improvement  of i,  468;  in,  2166 

White  River,  Ark.: 

Gauging  ( wr  M ississippi  River  Commission)  i,  578;  S. ,  3, 52 

Improvement  by  open-channel  work i,  357;  n,  1577 

Improvement  ol  Buffalo  Fork i,  359;  n,  1583 

Improvement  of  upi>er  river  ])y  locks  and  dams i,  359;  ir,  1580 

White  River,  Ind.: 

Bridge  at  Indianapolis i,588 

Improvement  of i,  426;  in,  1987 

White  Kiver,  Wash.,  bridges  near  Black  River  Junction  and  Kent i,  584 

Wicomico  River,  M<1.,  improvement  of i,  195, 199;  ii,  1077 

Willamette  River,  Oreg.:  * 

Improvement  above  Portland i,  552;  in,  2388 

Improvement  l)tOow  Portland i,  554;  in,  2393 

Willapa  River  and  Harbor,  Wash.,  improvement  of i,  562;  in,  2409 

Willets  Point,  N.  Y.,  Kngineer  Deix>t  and  engineer  trooi)s i,  42, 802, 807, 817 

Williamsport  (steamer),  removal  of  wret^k  of i,  122,912 

Wilmington,  Cal.: 

Construction  of  deep-water  harbor  in  San  Pedro  Bay i,  522;  ni,  2342 

Improvement  of  inner  harl)or '. i,  523;  in,  2344 

Removal  of  wreck  in  inner  (San  Pedro)  harlK^r i,  525;  in,  2346 

Wilmincrton,  Del.: 

Bridge  across  Brand vwine  Creek i,  587 

Improvement  of  harl^or i,  185;  n,  1053 

Wilmington,  N.  C: 

Defenses  of 1,7,24,720 

Im])rovement  of  Cape  Fear  River  at  and  Inflow i,  235;  ii,il44 

Improvement  of  Cai)e  Fear  River  above i,  233, 2;{4;  n,  1 142 

Wilson  Harlx)r,  N.  Y.,  improvement  of i,513;  in,  2319 

Wilson  Point,  Cal.  (w^  San  Pablo  I^y) i,527 

Wi Ison,  Thomas  (steamer) ,  removal  of  wreck  of \^Ai5^\  v^^^iSi^si- 

Wiimebago  Lake,  Wis.  («ee  Fox  River) x^J*^^\  v.x-HSSV 
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Winnibigoshish  Lake,  Minn. : 

Construction  of  reservoir  dam i,  374 ;  ii,  1  ^i72 

Operating  and  care  of  reservoir  dam i,  375;  ii,  l(i75 

Winslow,  Riclianl  (bai^),  removal  of  wreck  of,  in  Straits  of  Mackinac,  i,  494;  in,  2244 
Winthrop,  Mass.: 

Bridge  acroaa  Crystal  Cove i,  585 

Roadway  at i,  (>51 

Winthrop  Co vo,  New  London,  Conn,  {see  New  London ) i,  124, 923 

Winyah  Bay,  S.  C.,  improvement  of i,  241 ;  ii,  1154 

Wisconsin  ftntrance,  Su^Kirior  Harbor,  Wis.,  improvement  of i,430;  iii,2lX)5 

Wisconsin  River,  Wis.: 

Bridge  at  Kilboum  City i,  5S9 

Bridge  at  Merrimac i,  i^i<o 

Improvement  of  (see  Fox  River) i,  449;  in,  2077 

Withlacoochee  River,  Fla.,  improvement  of i,  27S,  2h();  ii,  1223 

Wolf  River,  Memphis,  Tenn.  («e<;  Mississippi  River  Commission) i,578;  S.,3, 31 

Wolf  ( Ahnapt»e )  River,  Wis.  {see  Ahnajxie  Harlwr) i,  442;  in,  2057 

Wolf  River  ( trilmtary  of  the  Fox),  Wis.  {see  Fox  River) i,  449;  in,  2077 

Woodbridge,  N.  J . ,  bridge  across  Woodbridge  Creek i,  583 

Woo<lbridge  Cret^k,  N.  J.: 

Bridge  between  Perth  Amlwy  and  Woo<lbridge i,  5S3 

Improvement  of i,  l(i4 

Woods  Hole  channel,  Mass.,  improvement  of i.  Ill ,  <S94 

Wrecks,  etc. ,  removal  of i,  61 

Al)secon  light,  N.J i,  190;  11,1062 

Arthur  Kill,  N.  Y.  and  N.  J i,177;  n,  10:^S 

Ashtabula  Harbor,  Ohio i,50t>;  ni,2293 

Atlantic  Ocean,  off  Alm'con  light,  N.  J i,  190;  ii,  1062 

Beaufort-Charleston,  S.  C,  waterwav,  sunken  logs i,251;  ii,  1173 

Berkley,  Va .' i,226;  ii,  1126 

Biddeford  Pool  Harbor,  Me i, 95,865 

Bronx  River,  N.  Y i,  178;  ii,I039 

Buffalo  Bayou,  Tex i,:«2;  n,  1391 

Cambridge  Harbor,  Md i,  203;  n,  1080 

Cape  Fear  River,  N.  C. ,  Northeast  Branch i,  237 

Carters  Creek,  Va i,218;  ii,1108 

Charleston- Beaufort,  S.  (\,  waterway,  sunken  logs i|251;  n,  1173 

Chatham,  Mass '. 1,122,911 

Chesapeake  Bay i,203;  ii,  1080 

Chester  River,  Pa i,  190;  ii,  1063 

Choptank  River,  Md. ,  Cambridge  Harbor i,  203;  ii,  1(X*^0 

Cum l>er land  River i,392;  ii,  1706 

Delaware  Bay  and  River i,  178;  n,  1039, 1040 

Delaware  Breakwater  Harbor,  Del i,  178;  ii,  10.S9 

Dennis  Creek,  N.  J i,  190;  ii,U)63 

Dover  Island,  Ciimberlan<l  River i,  392;  n,  1706 

Duck  Creek  (Smvrna  River),  Del i,  190;  n,1062 

Duluth  Harbor,  Minn..: 1,438;  in, 2042 

Mgewater,  N.  J 1,151,982 

EHzal)eth  River,  Va.,  Southern  Branch i,  226;  ii,  1 126 

Erie  Lake i,506;  in,  2293, 2294 

Flint  River,  Ga i,293;  ii,  1280 

Fourteen  Foot  Bank  light-house,  Delaware  Bav i,  178;  ii,  1040 

Galveston  Bay  and  Harbor,  Tex '. i,  342;  n,  1390, 1391 

(Tovernors  Island,  New  York  Harbor,  N.  Y i,  151, 982 

GowanusBay,  N.  Y.,  Red  Hook  Channel 1,151,982 

Green  Run  Inlet  life-saving  station i,  190;  ir,  10ti3 

Hallsville,  N.  C i,237 

Hardings  Beach,  Chatham,  Mass 1, 122.  91 1 

HilIslK)ro  Bav,  Fla i,281;  11,1225 

Judith,  Point,  R.  I.,  harbor  at 1,122,912 

Key  West  Harbor,  Fla i,273;  ii,  121<> 

Kingston  (Point  Judith  Harbor),  R.  I 1,122,912 

Little  Creek,  Del i,  190;  ii,  1063 

Mackinac  Straits,  Mich i,494;  in,  2244 

Mahon  River,  Del i,  190;  ii,  1063 

Main  Ship  Channel,  New  York  Harbor,  N.  Y i,  151 ,  982 

Mississippi  River,  above  Missouri  River i,  370;  ii,  1609 

Mississippi  River,  below  Missouri  River i,  366;  ii,  1593 
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Monoinov  light,  Mass.,  off i,  122,911,912 

Monroe  Harbor,  Mich i,  506;  iii,  2294 

Nauset  Harbor,  Mass i,  108, 886 

Newark  Bay i,177;  ii,JO:^ 

New  Brunswick,  N.  J i,177;  ii,  10.38 

Newport  Harbor,  R.  I 1,122,911 

New  York  Harbor,  N.  Y.,  Arthur  Kill i,  177;  ii,  lOJW 

New  York  Harbor,  N.  Y.,  Bronx  River i,  178;  ii,  1039 

New  York  Harbor,  N.  Y.,  Main  Ship  Channel i,  151, 982 

New  York  Harbor,  N.  Y.,  Governors  Island i,  151, 982 

New  York  Harlx)r,  N.  Y.,  Red  Hook  Channel 1,151,982 

Norfolk  Harbor,  Va.,  Southern  Branch,  Elizabeth  River i,226;  ii,  1126 

Northeast  River,  N.  C i,  237 

Philadelphia,  Pa.,  Delaware  River  at  Taconv i,  178;  ii,  1040 

Philadelphia,  Pa.,  Schuvlkill  River '. i,  190;  ii,  1063 

Piankatank  River,  Va i,218;  ii,  1108 

Point  Judith  Har}x)r,  R.  I 1,122,912 

Pollock  Rip  light-ship,  Mass.,  near i,  122,912 

Putin  Bay,  l^ke  Erie i,506;  in, 2293 

Rancocas  River,  N.  J i,  190;  ii,  1063 

Raritan  River,  N.  J i,177;  ii,  1038 

Re<l  Hook  Channel,  New  York  Harbor,  N.  Y i,  151, 982 

St.  Clair  River,  Mich i,494;  in,  2244, 2245 

St.  Marys  River,  Mich i,494;  in,  2244 

Sandy  f*oint  light-house,  Chesapeake  Bay i,  203;  ii,  1080 

San  Pedro  inner  harl)or,  Cal i,  525;  iii,  234<J 

Savannah  River,  Ga i,264;  ii,  1200 

Schuylkill  River,  Pa i,  190;  ii,  10<}3 

Sewaren,  N.  J i,  177;  ii,  10:« 

Snivrna  River,  Del i,  190;  ii,  10t>2 

Southern  Branch,  ElizaVwth  River,  Va i,  226;  ii,  1126 

South  Kingston  (Point  Judith  Harbor),  R.  I 1,122,912 

South  Mills,  N.  C i,  226;  ii,  1126 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J i,  177;  ii,  1038 

Stone  Horse  Shoal,  off  Mononioy  light,  Maa** i,  122, 912 

Superior  Lakf,  near  Duluth  Canal,  Si  inn i,  438;  in,  2042 

Taconv,  Philadelphia,  Pa i,  178;  ii,  1040 

Tampa,  Fla i,281;  n,  1225 

Turners  Cut,  N.  C i,226;  n,  1126 

Twiggs  Bar,  Savannah  River,  Ga i,264;  n,  1200 

VVeehawken,  N.  J 1,151,982 

Wilmington  inner  harbor,  Cal i,  525;  in,  2346 

Wyandotte,  Mich,  (see  Detroit  River) i,  492;  lu,  2235 

V. 

Yamhill  River,  Greg.: 

Improvement  of i,  552;  in,  2388 

Operating  and  care  of  lock  and  dam i,  554;  ni,  2390 

Y'ankton,  S.  Dak.  (.s^-c  Missouri  River) n,38;^;  n,  1687 

Y'aquina  Bay,  Greg. ,  improvement  of i,  541 ;  ni,  2371 

Yazoo  and  Mississippi  \ alley  Railroad  Company: 

Bridge  of,  across  Coldwater  River,  Miss i,  585 

Bridge  of,  acrosi?  Yazoo  River,  Miss i,  586 

Yazoo  City,  Miss.,  bridge  across  Yazoo  River  near i,  586 

Yazoo  River,  Miss. : 

Bridge  near  Yazoo  City i,  586 

Improvement  above  mouth i,351;  n,  1429 

Improvement  of  mouth,  including  Vicksburg  Harlxjr i,  350;  n,  1420 

Yellow  Mill  Pond,  Bridgeport,  Conn,  {see  Bridgeport) i,  133, 937 

YellowsUme  National  Park 1,604;  iv,3033 

ork  River,  Va.,  improvement  of i,  207;  n,  1089 

Y'uba  River,  Cal.  (see  Sacramento  River  mid  California  Di^bris  Commis- 
sion)    1,530,577;  in,2355,2443 

Z. 

Zeus  (canal  boat),  removal  of  wTeck  of i,190;  ti^VC^fi. 
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